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EDITOE’S ADVERTISEMENT. 


In issuing this Subscription Edition of the ENOYCLOPiBDiA Beitannioa, two objects have 
been kept mainly in view, — ^in the first place, to secure perfect accuracy of reproduc- 
tion ; and, in the second, to do this at a cost so moderate as to place the work within 
the reach of the public at large. These ends have, it is believed, been attained in the 
edition now offered to the American people. To secure absolute correctness in the 
reproduction both of letterpress and illustrations, this work has been printed from the 
original stereotype plates of the English Edition. In all essential respects, therefore, the 
work as issued in the two countries is the same. 

A word or two may be added as to the special featnres which make the Ninth Edition 
of the Encyclopsedia a considerable advance on the last. In reconstructing the work so 
as adequately to meet the requirements of advancing knowledge, it was found necessary, 
while retaining its main outlines, to modify and enlarge the original plan. The 
modifications are seen in the greater number of headings devoted to Science in its two 
great departments of Physics and Biology. The new features will be found chiefly under 
the heads of Literature, History, and Philosophy. In relation to the first, the present 
edition will contain an historical outline and review of all the literatures of the world, 
both in ancient and modem times. I may point to the articles on A'lnerioa/Ui Celtic^ 
Chinese, English, and Fre^ich literature, as illustrations of this new and important feature* 

In the department of History, special attention has been given to the most fruitful 
branch of modem inquiry and research — ^the history of early culture, the growth and 
gradual development of primitive ideas, laws, customs, and institutions, as well as to the 
conditions and principles of social progress in historical and civilized communities. In 
a word, every effort has been made to represent in outline the circle of inquiries included 
in the modem sciences of Anthropology and Sociology. 



editor's advbrtisemekt. 


In the biographical section, all the more important names connected with science, 
literature, and public life find a place. But this rule applies only to the completed record 
of illustrious lives, contemporary names being excluded, as, apart from the invidious 
task of selection, any attempt to deal, even in outline, with living men of eminence 
would have seriously changed the character of the work. 

In Mental Philosophy and the important topics connected with Biblical Criticism, 
Theology, and tlie Science of Eeligion, the distinctive change in the new Edition relates 
to the method of treatment. In the first place, these subjects are dealt with at greater 
length, in harmony with the keen, intelligent, and general interest now concentrated upon 
them. In the second place, they are uniformly looked at from the critical and historical 
rather than the dogmatic point of view, as that best fitted both to the character of the 
work and the requirements of the modern reader. In relation to all important points 
stiU under discussion, the aim is to give a fuU and impartial outline of the actual state 
of the question. These lines have I believe, been carefully followed in the volumes 
already published, and they will, as far as possible, be faithfully adhered to in those which 
are to come. 

In enumerating some of the features of the new Edition, it may he added that 
special attention has been devoted to the Geography, History, and Institutions of 
America, and that to obtain thoroughness and accuracy in this department, the services 
of weU-qualified American writers have, as a rule, been secured. This was, indeed, 
essential to the character and aim of the work as an authoritative hook of reference for 
English-speaking communities in every quarter of the globe. 

THOS. S. BAYNES. 


St AndeeWs, Jounuafy 18784 



PREFATORY NOTICE. 


T he Encyclopedia Britannica has long deservedly held a foremost place amongst 
English Encyclopaedias. It secured this position by its plan and method of treatment, 
the plan being more comprehensive, and the treatment a happier blending of popular and 
scientific exposition than had previously been attempted in any undertaking of the kind. 
The distinctive feature of the work was that it gave a connected view of the more important 
subjects under a single heading, instead of breaking them up into a number of shorter 
articles. This method of arrangement had a twofold advantage. The space afforded for 
extended exposition helped to secure the services of the more independent and productive 
minds who were engaged in advancing their own departments of scientific inquiry. As 
a natural result, the work, while surveying in outline the existing field of knowledge, was 
able at the same time to enlarge its boimdaries by embodying, in special articles, the ficuits 
of original observation and research. The Encyclopaedia Britannica thus became, to some 
extent at least, an instrument as well as a register of scientific progress. 

This characteristic feature of the work will be retained and made even more prominent 
in the New Edition, as the list of contributors already published sufficiently indicates. 
In some other respects, however, the plan will be modified, to meet the multiplied require- 
ments of advancing knowledge. In the first place, the rapid progress of science during the 
last quarter of a century necessitates many changes, as well as a considerable increase in 
the number of headings devoted to its exposition. In dealing with vast wholes, such as 
Physics and Biology, it is always a difficult problem how best to distribute the parts under 
an alphabetical arrangement, and perhaps impossible to make such a distribution perfectly 
consistent and complete. The difficulty of distribution is increased by tbe complexity of 
divisions and multiplication of details, which the progress of science involves, and which 
constitute indeed the most authentic note of advancing knowledge. This sign of progress 
is reflected in extensive changes of terminology and nomenclature, vague general headings 
once appropriate and sufficient, such as Animalcule, being of necessity abandoned for more 
precise and significant equivalents. 

But, since the publication of the last edition, science, in each of its main divisions, may 



vi 


PREFATORY NOTICE. 


be said to have changed as much in substance as in form. The new conceptions introduced 
into the Biological Sciences have revolutionised their points of view, methods of procedure, 
and systems of classification. In the light of larger and more illuminating generalisations, 
sections of the subject, hitherto only partially explored, have acquired new prominence and 
value, and are cultivated with the keenest interest. It is enough to specify the researches 
into the ultimate structures, serial gradations, and progressive changes of organic forms, into 
the laws of their distribution in space and time, and into the causes by which these pheno- 
mena have been brought about. The results of persistent labour in these comparatively new 
fields of inquiry will largely determine the classifications of the future. Meanwhile the 
whole system of grouping, and many points of general doctrine, are in a transition state ; 
and what is said and done in these directions must be regarded, to a certain extent at least, 
as tentative and provisional. In these circumstances, the really important thing is, that 
whatever may be said on such unsettled questions should be said with the authority of the 
fullest knowledge and insight, and every effort has been made to secure this advantage for 
the New Edition of the Encyclopaedia. 

The recent history of Physics is marked by changes both of conception and classifica- 
tion almost equally great. In advancing from the older dynamic to the newer potential and 
kinetic conceptions of power, this branch of science may be said to have entered on a 
fresh stage, in which, instead of regarding natural phenomena as the result of forces acting 
between one body and another, the energy of a material system is looked upon as deter- 
mined by its configuration and motion, and the ideas of configuration, motion, and force 
are generalised to the utmost extent warranted by their definitions. This altered point of 
view, combined with the far reaching doctrines of the correlation of forces and the 
conservation of energy, has produced extensive changes in the nomenclature and classifi- 
cation of the various sections of physics ; while the fuller investigations into the ultimate 
constitution of matter, and into the phenomena and laws of light, heat, and electricity, 
have created virtually new sections, which must now find a place in any adequate survey 
of scientific progress. The application of the newer principles to the mechanical arts and 
industries has rapidly advanced during the same period, and wiU require extended illustra- 
tion in many fresh directions. Mechanical invention has, indeed, so kept pace with the 
progress of science, that in almost every department of physics improved machines and 
processes have to be described, as well as fresh discoveries and altered points of view. In 
recent as in earlier times, invention and discovery have acted and reacted on each other 
to a marked extent, the instruments of finer measurement and analysis having directly 
contributed to the finding out of physical properties and laws. The spectroscope is a 
signal instance of the extent to which in om day scientific discovery is indebted to 
appropriate instruments of observation and analysis. 

These extensive changes in Physics and Biology involve corresponding changes in the 
method of their exposition. Much in what was written about each a generation ago is now 
of comparatively little value. Not only therefore does the system of grouping in these 
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sciences require alteration and enlargement ; the articles themselves must, in the majority 
of instances, be written afresh rather than simply revised. The scientific department of 
the work will thus be to a great extent new. In attempting to distribute the headings 
for the new edition, so as fairly to cover the ground occupied by modem science, I have 
been largely indebted to Professor Huxley and Professor Clerk Maxwell, whose valuable 
help in the matter I am glad to have an opportunity of acknowledging. 

Passing from Natural and Physical Science to Literature, History, and Philosophy, it 
may be noted that many sections of knowledge connected with these departments display 
fresh tendencies, and are working towards new results, which, if faithfully reflected, wiU 
require a new style of treatment. Speaking generally, it may be said that human nature 
and human life are the great objects of inquiry in these departments. Man, in his indi- 
vidual powers, complex relationships, associated activities, and collective progress, is dealt 
with alike in Literature, History, and Philosophy. In this wider aspect, the rudest and 
most fragmentary records of savage and barbarous races, the earliest stories and traditions 
of every lettered people, no less than their developed literatures, mythologies, and religions, 
arc found to have a meaning and value of their own. As yet the rich materials thus 
supplied for throwing light on the central problems of human life and history have only 
been very partially turned to account. It may be said, indeed, that their real significance 
is perceived and appreciated, almost for the first time, in our own day. But under the 
influence of the modern spirit, they are now being dealt with in a strictly scientific manner 
The available facts of human history, collected over the widest areas, arc carefully co-ordi- 
nated and grouped together, in the hope of ultimately evolving the laws of progress, moral 
and material, which underlie them, and which, when evolved, will help to connect and 
interpret the whole onward movement of the race. Already the critical use of the com- 
parative method has produced very stribng results in this new and stimulating field of 
research. Illustrations of this are seen in the rise and rapid development of the compara- 
tively modern science of Anthropology, and the successful cultivation of the assistant sciences, 
such as Archseology, Ethnography, and Philology, which directly contribute materials for 
its use. The activity of geographical research in both hemispheres, and the large addi- 
tions recently made to our knowledge of older and newer continents by the discoveries of 
eminent travellers and explorers, afford the anthropologist additional materials for his work. 
Many branches of mental philosophy, again, such as Ethics, Psychology, and ^Esthetics, 
while supplying important elements to the new science, axe at the same time very largely 
interested in its results, and ah may be regarded as subservient to the wider problems raised 
by the philosophy of history. In the new edition of the Encyclopaedia full justice wiH, it is 
hoped, be done to the progress made in these various directions. 

It may be well, perhaps, to state at the outset the position taken by the Encyclopaedia 
Britannica in relation to the active controversies of the time — Scientific, Eeligious, and 
Philosophical. This is the more necessary, as the prolific activity of modem science has 
natara.lly stimulated speculation, ^d given birth to a number of somewhat crude conjee- 
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tures and liypothcses. The air is full of novel and extreme opinions, arising often from 
a hasty or one-sided interpretation of the newer aspects and results of modern inquiry. 
The higher problems of philosophy and religion, too, are being investigated afresh from 
opposite sides in a thoroughly earnest spirit, as well as with a directness and intellectuai 
power, which is certainly one of the most striking signs of the times. This fresh outbreak 
of the inevitable contest between the old and the new is a fruitful source of exaggerated 
hopes and fears, and of excited denunciation and appeal. In this conllict a work like the 
Encyclopaedia is not called upon to take any direct part. It has to do with knowledge rather 
than opinion, and to deal with all subjects from a critical and historical, rather than a 
dogmatic, point of view. It cannot be the organ of any sect or party in Science, Eeligion, 
or Philosophy. Its main duty is to give an accurate account of the facts and an impartial 
summary of results in every department of inquiry and research. This duty will, I hope, 
be faithfully performed. 

T. S. BAYNES. 

Bt Andrews, 1st January 1875. 
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A THE first symbol of evciy ludo-Europcan alphabet, 

^ denotes also the primary vowel sound. This com- 
cideiice is probably only accidental. The alphabets of 
Europe, and perhaps of India also, were of Semitic origin, 
and in all the Semitic alphabets except one, this same 
symbol (in modifiod forms) holds the first place; but it 
represents a peculiar breathing, not the vowel a . — ^the 
vowels in the Semitic languages occupying a subordinate ; 
])lace, and having originally no special symbols. When 
the Greeks, with whom the vowel sounds were much more 
important, borrowed the alphabet of Phoenicia, they re- 
quired symbols to express those vowels, and used for this 
purpose the signs of breathings which were strange to 
them, and therefore needed not to be preserved ; thus the 
Phoenician equivalent of the Hebrew aleph became alpha; 
it denoted, however, no more a guttural breathing, but the 
purest vowel sound. Still, it would be too much to 
assume that the Greeks of that day were so skilled in 
phonetics that they assigned the first symbol of their bor- 
rowed aljihabet to the (X-sound, because they knew that 
sound to be the most essential vowel. 

This primary vowel-sound (ilie sound of a ix\ father) is 
produced by keeping tlie passage through which the air is 
vocalised between the glottis and the hps in the most open 
position possible. In sounding all other vowels, the air- 
channel is narrowed by the action either of the tongue or 
the lips. But here neither the back of the tongue is 
raised (as it is in sounding o and other vowels), so that a 
free space is left between the tongue and the uvula, nor 
is the front of the tongue raised (as in sounding e), so that 
the space is clear between the tongue and the palate. 
.Again, no other vowel is pronounced with a wider opening 
of the Hpsj whereas the aperture is sensibly reduced at 
each side when we sound o, and stiU more when we soimd 
u (that is, yoo). The whole channel, therefore, from 
the glottis, where the breath first issues forth to be modi- 
fied in the oral cavity, to the Hps, where it finally escapes, 
is thoroughly open. Hence arises the great importance of 
the sound, by reason of its thoroughly non-consonantal 
character. All vowels may be defined as open positions 


of the siieech-organs, in which the breath escapes without 
any stoppage, friction, or sibilation arising from the con- 
tact of those organs, whereas consonants are heard when 
the organs open after such contact more or less complete. 
Now, all vowels except a are pronounced with a certain 
contraction of the organs; thus, in sounding the i (the 
Engl:^h e-sound), the tongue is raised so as almost to 
touch the palate, the passage left being so close, that if 
the tongue were suffered for a second to rest on the palate, 
there would be heard not i but y; and a similar relation 
exists between u and w. This is commonly expressed by 
calling y and V) semi-vowels. We might more exactly call 
i and u consonantal-vowels; and as an historic fact, i does 
constantly pass iuto y, and u into w, and vice v&t'sa. But 
no consonant has this relation to the a-sound ; it has abso- 
lutely no affinity to any consonant ; it is, as we have called 
it, the one primary essential vowel. 

The importance of this sound may be shown by histori- 
cal as well as by physiological evidence. We find by 
tracing the process of phonetic change in different lan- 
guages, that when one vowel passes into another, it is the 
pure a-80und which thus assumes other forms, wffiereas 
otlier vowels do not pass into the a-sound, though some- 
times the new sound may have this symbol. Koughly 
speaking, we might express the gene- 
ral diaracter of vowel change by ^-aw- 
ing two lines from a common point, 
at which a is placed. One of these 
lines marks the progress of an original 
a (aA-sound) through e (a-sound), till 
it sinks finally to i (e-sound) ; the other 
marks a similar degradation, through 
0 to w (oo-sound). This figure omits 
many minor modifications, and is sub- 
ject to some exceptions in particular languages. But it 
represents fairly in the main the general process of vowel- 
change. Now, we do not assert that there ever was a 
time when a was the only existing vowel, hut we do main- 
tain that in numberless cases an original a has passed iuto 
other sounds, whereas the reverse process is excessively 
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rare. Cousequeutly, the farther wo trace back the history 
of language, the more instances of this vowel do we find 3 
the more nearly, if not entirely, does it become the one 
starting point from which all vowel-sound is derived. 

It is principally to the effort required to keep this 
sound pure that we must attribute the great corruption of 
it in all languages, and 111 none more than our own. In- 
deed, in English, the short a-sound is never heard pure ; it 
is heard in Scotland, ey., in inaiif which is quite different 
from the same word on English lips. We have it, how- 
ever, long m father, (fcc., though it is not common. It has 
passed into a great many other sounds, all of which are 
denoted in a most confusing way by the original symbol, 
and some by other symbols as well. Thus a denotes — (1.) 
The Enghsh vowel-sound in man, perhaps the most common 
of all the substitutes, dating from the 17th century. ( 2 .) 
It appears in want; for this sound 0 is also employed, as in 
on. (3.) A more open sound is heard in all (also denoted 
by au in auh, and aio in awl). (4.) Very commonly it re- 
presents the continental e, as in ale (here also we have the 
symbol ai in ail). (5.) It is found in dare and many 
fi iivn'ln.r words, where the sound is really the e of den, pro- 
longed in the utterance j here also ai is sometimes an 
equivalent, as in air. Then ( 6 ) there is a sound which is 
not that of a either in man or in father, but something 
between the two. It is heard in such woids as ask, pass, 
grant, &c. All these may be, and often are, pronoiuiced 
with the sound either of man or oifat7ier; still, we do often 
hear in them a clearly distinguishable intermediate sound, 
which ought to have a special symbol. Lastly (7), there 
is the dull sound heard in final unaccontuated syllables, e.g., 
in the word final itself. It is that to which all unaccen- 
tuated syllables tend ; but it is also often heard even in 
monosyllables, where it is represented by every other vowel- 
symbol in the language, e.g., in her, sir, son, stm. This 
Protean sound is commonly called the neutral vowel ; it 
occurs in all languages, but perhaps in none so frequently 
as in English. This great variety of sounds, which are all 
denoted among us by one symbol, clearly shows the in- 
sufScieiicy of our written alphabet. 

As in English, so in Sanskrit, the short a/i-sound was 
lost, and was replaced regularly by the neutral sound. 
This was regarded by the grammarians as inherent in every 
consonant, and therefore was only written at the beginning 
of a word; in fact, it is the smallest amount of vowel- 
sound requisite to float a consonant. Long a, however, 
kept its sound pure, and does so still in the vernaculars of 
India. In Latin the sound was probably pure, both short 
and long, and it has been preserved so in the Romance 
languages down to the present day. In Greek there was 
considerable variation, proved in one case at least by a 
variation of symbol; in Ionic a commonly passed into 
7], a symbol which probably denoted the modem Italian 
open e ; but possibly the close e, that is, the English a in 
ale. On the other hand, it is probable that the Doric a 
approximated to an 0 , being sounded as a in our word 
loant; and it is likely that this variation was the vXaTuaxr- 
lji.6<i which the grammarians attribute to the Dorians. This 
is commonly supposed to have been the retention of a whwe 
the Ionic had 17 ; but that was not peculiar to the Dorians, 
being common to aU the Greeks except the lonians. In 
the north of Europe we find a similar tendency to give to 
a an o-sound; thus in ISTorse, aa is sounded as an open 0 . 
By a further extension in the north of England, at least in 
such parts as have been specially exposed to Norwe^an 
influence, has the sound of 0 ; e.g., law is pronounced lo. 

A is frequently used as a prefix in lieu of some fuller 
form in old EngHsh. Thus it stands for the preposition 
on, (O.E. an) in away, again, afoot, asleep; for offrn. adown 
(O.E. of-dune) ; and seems to be intensive in athirst (O.E. 


of-ildrst). Sometmie.s, especially with voibs, it represents 
the old English d, wdiich in old High German appears as 
ur or et; and in modern Gemiau as er, W’hioh siginties the 
completion of an action, as in erioachen, to which awale 
corresponds. Frequently no special force seems to be 
added by the prefix, as in abide, arise, etc. fSometimes a 
appears as the representative of the prefix commonly used 
in past participles, which has the form ge in German, and 
ge and y in old English, e.g., in ago or agone; compare 
aware (O.E. gewaere), among (O.E. gemang), Ac. ui also 
stood for the preposition an (o?i) 111 such expresbions (now 
obsolete) as a-doing, a-maling, where doing and muling aic 
verbal nouns. Lastly, it represents the propositions on or 
of in the phrases noio-a-days, Jac7c-a-kintern, and others. 

The place that A occupies in the alphabet accounts fur 
its being much employed as a mark or .sjmibol. It is used, 
for instance, to name the sixth note of the gamut in munic ; 
in some systems of notation it is a muneral (sec Aiu'i’ii- 
METio); and in Logic it denotes a universal aflinuativc 
proposition (see Logic). In algebra, a and the iir.st letteis 
of the alphabet are employed to ropiescnt known quanti- 
ties. AI marks the best class of vessels in Lloyd’s Re- 
gister of British and Foreign Shipping. In the old poet^, 
“ A.p>er se” is found, meaning tlio highest degree of excel- 
lence; as when Chaucer calls Crcseido “ the floure and J 
p>er se of Troyo and Orccc.'* 

A was the first of the eight lUent ninuhnahs at Roinc, 
and on this analogy it stands as the first of the seven Donnni- 
cal letters. 

It is often used as an abbreviation, as in A.D. for anno 
domini, A.M. for ante mendiem, A.B. and A.M. for artuim 
haccalaurexis and artium magister. In comnicrco A .slaiubi 
ioT accepted. ('T. f*) 

AA, the name of about forty small European rivei.'^. 
The word is derived from the old Gernian aluf, cognate 
to the Latin aqua, -water. The following are tlie more 
important streams of this name: — a river of Ifolland, in 
North Brabant, which joins the Dominel at Bois-hvDiu; ; 
two rivers in the west of Rus.sia, both falling into the 
Gulf of Livonia, near Riga, wliich is situated between 
them; a river in the north of Franco, falling into the sea 
at GraveHnes, and navigable as far as iSt Onicr; and a 
liver of S-witzerland, in the cantons of Lucerne and Aargau, 
wliich carries the waters of Lakes Ijaldcker and llallwylcM- 
into the Aar. 

AACHEN. Sec Aix-la-Cii.vpelle. 

AALBORG, a city and seaport of Denmark, is situated on 
the Liimfiord, about 15 miles from its junction with tin* 
Cattegat. It is the capital of the district of the sanu 
name, one of the subdivisions of the province of Jutland, 
The city is a place of considerable commercial importance, 
and contains a cathedral and a school of navigation. Soap, 
tobacco, and leather are manufactured ; there arc several 
distilleries; and the herring fishery is extensively prosecuted. 
Grain and herring are largely exported, as are also to a 
smaller extent wool, cattle, skins, fcdiow, salt provisions, and 
spirits. The harbour, which is good and safe, though 
difficult of access, is entered by about 800 vessels annually, 
and there is direct steam communication with Copenhagen. 
The district is celebrated for its breed of horses. Popula- 
tion (1870), 11,903. 

AALEN, a walled to-wn of ‘Wurtemberg, pleasantly 
situated on the Kocher, at the foot of the Swabian Alps, 
abo-ut 50 miles E. of Stuttgart. Woollon and linen good.s 
are manufactured, and there are ribbon looms and tanneries 
in the town, and large iron works in tlie neighbourhood. 
Aalen was a free imperial city from 1360 till 1802, when 
it was annexed to Wurtemberg. Population (1871), 5052. 

AAR, or Aaee, the most considerable river in Swit^^cr- 
land, after the Rhine and Rhone. It rises in the glaciers 
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of tliG Finster-aarhorn, Sclirecldiom, and Gi-inisel, in the 
canton of Bern; and at the Handcck in the valley of Hasli 
forms a magnificent water-fall of above 150 feet in height. 
It then falls successively into the lakes Biienz and Thun, 
and, emerging from the latter, flows through the cantons of 
Bern, Soleure, and Aargau, emptying itself into the Ehine, 
opposite Waldshut, after a course of about 170 miles. 
Its principal tributary streams are the Kander, Saane, and 
Thiele on the left, and the Emmen, Sunn, Aa, Eeuss, and 
Limmat, on the right. On its banlcs are situated Unterseen, 
Thun, Bern, Soleure or Solothum, Aarburg, and Aarau. 
The Aar is a beautiful silvery river, abounding in fish, and 
is navigable from the Ehine as far as the Lake of Thun. 
Several small rivers in Germany have the same name. 

AAEAU, the chief town of the canton of Aargau in 
SAVitzerland, is situated at the foot of the Jura mountains, 
on the right bank of the river Aar, 41 miles N.E. of Bern. 
It is well built, and contains a town-hall, barracks, several 
small museums, and a library rich in histories of Switzer- 
land. There is a cannon foundry at Aarau, and among the 
principal manufactures are sflk, cotton, and leather; also 
cutlery and mathematical instruments, which are held in 
great repute. The slopes of the neighbouring mountains 
are partially covered with vines, and the vicinity of the 
town is attractive. About ton miles distant along the 
right bank of the Aar are the famous baths of Schinznach. 
Population, 6449. 

AAED-YAEK {earih-jpig), an animal very common in 
South Africa, measuring upwards of three feet in length, 
and having a general resemblance to a short-legged pig. 
It feeds on ants, and is of nocturnal habits, and very tumd 
and harmless. Its flesh is used as food, and when suitably 
preserved is considered a delicacy. The animal is the only 
known species of its genus (Oryctei'opufi), and belongs to 
the order Edentata of the mammalia. The same prefix 
Aard appears in the name of the Aaed-woli' {Protcfes 
Lalandii), a rare animal found in CafFraria, whici. is said 
to partake of the characters of the dog and civet. See 
Mammalia. 

AAEGAU (French, ARGOVUii), one of the cantons of 
Switzerland, derives its name from the river which flows 
through it, Aar-gau being the province or district of the 
Aar. It is bounded on the north by the Ehine, which divides 
it from the duchy of Baden, on the east by Zurich and Zug, 
on the south by Lucerne, and on the west by Bern, Soleure 
or Solothum, and Basel. It has an area of 602| square miles. 
By the census of 1870, the number of inhabitants was 
198,873, sho-wing an increase during the preceding ten years 
of 4GC6. Aargau stands sixth among the Swiss cantons in 
density of population, having 395 inhabitants to the square 
mile. The statistics of 1870 show that of the inhabitants 
107,703 were Protestants, 89,180 Catholics, and 1541 Jews. 
German is the language almost universally spoken. 

Aargau is the least mountainous canton of Switzerland. 
It forms part of a great table-land to the north of the Alps 
and the east of the Jura, having a general elevation of 
from 1200 to 1500 feet. The hiUs do not rise to any 
greater height than 1800 feet above this table-land, or 
3000 feet above the level of the sea. The surface of the 
country is beautifully diversified, undulating tracts and 
well-wooded hiUs alternating with fertile vafleys watered 
by the Aar and its numerous tributaries, and by the rivu- 
lets which flow northward into the Ehine. Although 
moist and variable, the climate is milder than in most 
parts of Switzerland 

The minerals of Aargau are unimportant, but remarkable 
palseontological remains are found in its rocks. The soil to 
the left of the Aar is a stiff day, but to the right it is light 
and productive. Agriculture is in au advanced state, and 
great attention is given to the roaring of cattle. There 
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are many vineyards, and much fruit is grown. The can- 
ton is distinguished by its industry and its generally 
diffused prosperity. Many of the inhabitants are eniployod 
in the fishings on the Aar, and in the navigation of the 
nver. In the villages and towns there are considerable 
manufactures of cotton goods, silk, and linen. The chirf 
exports are cattle, hides, cheese, timber, raw cotton, yarn, 
cotton doths, silk, machinery, and wooden wares; and 
the imports include wheat, wine, salt, leather, and iron. 
The most important towns are Aarau, Baden, Zofingen, and 
Lanfenburg, and there are mineral springs at Baden, Schiiiz- 
nach, Leerau, and Niederweil. The Swiss Junction 
Eailway crosses the Ehine near Waldshut, and runs soutli 
through the canton to Turgi, whence one line proceeds S.E. 
to Zurich, and another S.W. to Aarau and Olben. 

Until 1798, Aargau formed part of the canton of Bern, 
but when the Helvetic Eepubbe was proclaimed, it was 
erected into a separate canton. In 1803 it received a 
considerable accession of territory, in virtue of the arrange- 
ment under which the French evacuated Switzerland. 
According to the law whereby the cantons are represented 
in the National Council by one member for every 20,000 
inhabitants, Aargau returns ten representatives to that 
assembly. The internal government is vested in a legis- 
lative council elected by the body of the people, while a 
smaller council of seven members is chosen by the larger 
body for the general administration of affairs. The re- 
sources of Aargau arc stated to amount to about a miHioii 
sterling; its revenue in 1867 was nearly ^82,000, and the 
expeu^ture slightly greater. There is a public debt of 
about £40,000. The canton is divided into rieven districts, 
and these again are subdivided into forty-eight circles. There 
is a court of law for each district, and a superior court for 
the whole canton, to which cases involving sums above 160 
francs can be appealed. Education is compulsory ; but in the 
Eoman Catholic districts the law is not strictly enforced. By 
improved schools and other appliances great progress has 
been made in education within the last thirty or forty years. 

AAEHUUS, a city and seaport of Denmark, situated 
on the Cattegat, in lat. 66'' 9' H., long. 10“ 12' E. It is 
the chief town of a fertile district of the same name, one 
of the subdivisions of Juthmd. The cathedral of Aarhuus 
is a Gotliic structure, and the largest church in Denmark. 
The town also contains a lyceum, museum, and library. 
Aarhuus is a place of extensive trade. It has a good and 
safe harbour, has regular steam communication with 
Copenhagen, and is connected by rail with Viborg and the 
interior of the country. Agricultural produce, spirit^ 
leather, and gloves are exported, and there are sugar re- 
fineries, and manufactures of wool, cotton, and tobacco. 
Population (1870), 15,020. 

AAEOIT, the first high-priost of the Jews, eldest son 
of Amram and Jochebed, of the tribe of Levi, and brother 
of Moses and Miriam. When Moses was commissioned to 
conduct the IsraeKtes from Egypt to Canaan, Aaron was 
appointed to assist him, principally, it would appear, on 
account of his possessing, in a high degree, persuasive 
readiness of speech. On the occasion of Moses' absence 
in Mount Sinai (to which he had gone up to receive the 
bvbles of the law), the Israelites, regarding Aaron as their 
leader, clamorously demanded that he shoifld provide them 
with a visible symbolic image of their God for worship. 
He weakly complied with the demand, and out of the 
ornaments of gold contributed for the purpose east the 
figure of a calf, this form being doubtless chosen in recol- 
lection of the idols of Egypt. In obedience to instructions 
given by God to Moses, Aaron was appointed high-priest; 
his sons and descendants, priests ; and his tribe was set 
apart as the sacerdotal caste. The oflS.ee of high-priest was 
held by Aaron for nearly forty years, till the time of his 
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deatli, which took place on Mount Hor, when he was 123 
years old. 

AAUSSENS, Francis Yan (1572-1641), one of the 
greatest diplomatists of the United Prorinces. He re- 
] iresented the States-General at the Court of France for 
many years, and was also engaged in embassies to Venice, 
Germany, and England. His great diplomatic ability 
appears from the memoirs he wrote of his negotiations 
in 1624 with Eichelieti, who ranked him among the three 
greatest politicians of his time. A deep stain rests on the 
memory of Aarssens from the share he had in the death of 
Barneveldt, who was put to death by the States-Geneinl, 
after the semblance of a trial, in 1619. 

ABABDE, an African tribe occupying the countiy be- 
tween the lied Sea and the Nile, to the S. of Kosseir, 
nearly as far as the latitude of Derr. Many of the race 
have settled on the eastern bank of the Nile, but the 
greater part still hve like Bedouins. They are a distinct I 
race from the Arabs, and are treacherous and faithless in 
their dealings. They have few horses ; when at war with 
other tribes, they fight from camels, their breed of which 
is famed. They possess cousiderahle property, and trade 
in senna, and in charcoM made from acacia wood, which 
they send as far as Cairo. 

ABACA or Abaka, a name given to the Slicsa textilis, 
the plant that produces the fibre called Manilla Hemp, 
and also to the fibre itself. 


ABACUS, ah architectural term (from the Gr. dySaf, a 
tray or flat board) appHed to the upper part of the capital 
of a column, pier, &c. The early form of an abacuB is 
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aiinply a square flat stone, probably derived from the 
Tuscan order. In Saxon work it is frequently simply 
chamfered, but sometimes grooved, as in the crypt at 
Repton (fig 1), and in the arcade of the refectory at ‘West- 
minster. The abacus in Norman work is square where 
the columns are small j but on larger piers it is sometimes 
octagonal, as at Waltham Abbey. The square of the 
abacus is often sculptured, as at the White Tower and 
at Alton (fig. 2). In early English work the abacus is 
generally circular, and in larger work a continuation of 
circles (fig. 4), sometimes octagonal, and occasionally square. 
The moifldings are 
generally rounds, 
which overhang 
deep hollows. The 
abacus in early 
French work is 
generally square, as 
at Blois (fig. 3). 

The term is ap- 
plied in its diminu- 
tive form (Abacis-, 
ous) to the chequers 
or squares of a tes- „ „ 

sellalwi pftTOiient. _ ^ ibacro. 

Abacus also signifies an instrument employed by the 
ancients for arithmetical calculations j pebbles, bits of bone, 
or coins, being used as counters. The accompanying figure 
(6) of a Roman abacus is taken from an ancient monu- 
ment. It contains seven long and seven shorter rods or 
bars, the former having four perforated beads running on 
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them, ami the latter one. The bar marked I indicates 
units, X tens, and so on up to millions. The beads on the 
shorter bars denote fives, — five units, five tens, &c. The rod 
0 and correspond- 
ing short rod are 
for marking ounces, 
and the short quar- 
ter rods for fractions 
of an ounce. 

The Swan-Pan of 
the Chinese (fig. 6) 
closely resembles the 
Roman abacus in its Fig. 6. — Chmesie Swan-Pan, 

construction and use. Computations are made with it by 
means of balls of bone or ivory running on slender bam- 
boo rods similar to the simpler board, fitted up with beads 
strung on wires, which is employed in teaching the rudi- 
ments of arithmetic in elementary schools. 

AB.<®, a town of ancient Greece in the E of Phoois, 
famous for a temple and oracle of Apollo. The temple wat: 
plundered and burned by the Persians (b.o. 480), and again 
by the Boeotians (b,o. 346), and was restored on a smaller 
scale by Hadrian. Remains of the temple and town may 
still he traced on a peaked hill near Exarkho. See Leake’s 
Northern Greece. 

ABAKANSK, a fortified town of Siberia, in the goveui- 
meut of Yeniseisk, on the river Abakan, near its coiilluenco 
with the Yenisei. Lat, 54“ N.; long. 91° 14' E. This is 
considered the mildest and most salubrious place in Siberia, 
and is remarkable for the tumuli in its neighbourhood, and 
for some statues of men from seven to iiiiio feet high, 
covered with hieroglyphics. Population about 1000. 

ABANAand Pharpar, “rivers of Damascus” (2 Kings 
V. 12), are now generally identified with the Earada and 
the Awaj respectively. The former flows through the city 
of Damascus j the Awaj, a smaller stream, passes eight 
miles to the south. Both run from west to cast acioss tho 
plain of Damascus, which owes to them much of its fertility, 
and lose themselves in marshes, or lakes, as they are culled, 
on tbie borders of the great Arabian desert. Mr Macgi"cgor, 
who gives an interesting description of these rivers in his 
Rob Roy on the Jm^dan, afiinns that “ as a work of 
hydraulic engineering, the system and construction of tlic 
canals by which the Abana and Pharpar are used for 
irrigation, may be still considered as the most complete 
and extensive in the world.” 

ABANCAY, a town of Peru, in the department of 
Cuzco, 65 miles W.S.W. of the town of that name. It lies 
on the river Abanoay, which is hero siiaimed by one of tho 
finest bridges in Peru. Rich crops of sugar-cane arc pro- 
duced in tile district, and the town has extensive .sugar 
refineries. Hemp is also cultivated, and silver is found in 
the mountains. Population, 20,000. 

ABANDONMENT, in Marine Asmrance, is the surren- 
dering of the ship or goods insured to the insurers, in the 
case of a constructive total loss of tho thing in.sured. 
ThCTe is an absolute total loss entitling the a.ssurod to 
recover the full amount of his insurance wherever the thing 
insured has ceased to exist to any useful purpo.se, — and in 
such a case abandonment is not required. Y/herc the thing 
assured continues to exist in specie, yet is so damaged that 
there is no reasonable hope of repair, or it is not worth the 
expense of bringing it, or what remains of it, to its de.stin{i- 
lion, Ihe insured may treat the case as one of a total loss 
(in this case called constructive total loss), and demand 
the Ml stun insured. But, as the contract of insurance is 
one of indemnity, the insured must, in such a case, make 
an express cession of all his right to the recovery of tho 
subject insured to the underwriter by abandonment. Tho 
insured must intimate his intention to abandon, witliiu a 
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reasonable time after receiving correct information as to 
the loss; any unnecessary delay being held as an indica- 
tion of his intention not to abandon. An abandonment 
when once accepted is irrevocable^ but in no circumstances 
is the insured obliged to abandon. After abandonment, 
the captain and crew are still bound to do all in their 
power to save the property for the underwriter, without 
prejudice to the right of abandonment; for which they are 
entitled to wages and remuneration from the insurers, at 
least so far as what is saved will allow. See Arnould, 
Marshall, and Park, on the Law of Insurance^ and the 
judgment of Lord Abinger in Roux v. Salvador, 3 Bing 
N.C. 266, Tudor’s Leading Oases, 139. 

Abandonment has also a legal signification in the law 
of railways. Under the Acts 13 and 14 Viet c. 83, 14 
and 15 Vict, c. 64, 30 and 31 Vict. c 126, and 32 and 33 
Viet, c 114, the Board of Trade may, on the apidication 
of a railway company, made by the authority and with the 
consent of the holders of three-fifths of its shares or stock, 
and on certain conditions siiecified in the Acts, grant a war- 
rant authorising the abandonment of the railway or a por- 
tion of it. After duo jjublication of this warrant, the 
company is released from all liability to make, maintain, 
or work the raihvay, or portion of the railway, authorised 
to be abandoned, or to complete any contracts relating to 
it, subject to certain provisions and exceptions. 

Abandoning a young child under two years of age, so 
that its life shall be endangered, or its health permanently 
injuied, or likely to be so, is m England a misdemeanour, 
punishable by penal servitude or imprisonment, 24 and 25 
Vict c. 100, § 273 In Scotland abandoning or exposing 
an infant is an ofibnee at common law, although no evil 
consequences should happen to the child. 

ABANO, a town of Northern Italy, 6 miles S.W. of 
Padua. There are thermal springs in the neighbourhood, 
which have been much resorted to by invalids for bathing, 
both in ancient and modern times. They were called by 
the Romans Aiwni Fons, and also Aquee Patavince. Popu- 
lation of Abano, 3000. 

ABANO, Pietro d’, known also as Petrus dc Apono or 
Aponensis, a distinguished physician and philosopher, was 
born at the Italian town from which he takes his name in 
1250, or, according to others, in 1246. After visiting the 
east in order to acquire the Greek language, he went to 
study at Paris, where he bccaiiic a doctor of medicine and 
philosophy. In Padua, to which he returned when his 
studies were completed, he speedily gained a great reputa- 
tion as a iDhysician, and availed himself of it to gratify his 
avarice by refusing to visit patients except for an exorbitant 
fee. Perhaps this as well as his meddliiig with astrology 
caused the charge to be brought against him of practising 
magic, the particular accusations being that he brought 
back into his purse, by the aid of the devil, all the money 
he paid away, and that he possessed the philosopher’s stone. 
He was twice brought to trial by the Inquisition ; on the 
first occasion he was acquitted, and he died (1316) before 
the second trial was completed. He was found guilty, 
however, and his body was ordered to be exhumed and 
burned; but a friend had secretly removed it, and the 
Inquisition had, therefore, to content itself with the public 
proclamation of its sentence and the burning of Abano in 
effigy. In his writings he expounds and advocates the 
medical and philosophical systems of Averrhoes and other 
Arabian writers. His best known works are the Gotu- 
ciUaior differeMiarurtu qum inter pJdlosopIios et medicos 
versantur (Mantua, 1472, Venice, 1476), and De venenis 
eorurrupie remedUs (1472), of which a French translation 
was published at Lyons in 1593. 

ABARIS, the Hyperborean, a celebrated sage of anti- 
quity, who visited Greece about 570 B.O., or, according to 


othera, a century or two earlier. The particulars of his 
history are differently related by different authors, but all 
accounts are more or less m3rthicaL He is said to have 
travelled over sea and land, riding on an arrow given Kim 
by Apollo, to have lived without food, to have delivered 
the whole earth from a plague, &c. Various works in prose 
and verse are attributed to Abaris by Suidas and others, 
but of these we have no certain information. 

ABATEMENT, Abate, from the French ahattre, abater, 
to throw down, demolish. The original meaning of the 
word is preserved in various legal phi’ases. The abatement 
of a nmsance is the remedy allowed by law to a person 
injured by a public nuisance of destroying or removing it 
by his own act, provided he commit no breach of the peace 
in doing so. In the case of private nuisances abatement 
is also ^owed, provided there be no breach of the peace, 
and no damage he occasioned beyond vhat the removal of 
the nuisance requmes. 

Abatement of freehold takes place wheie, aftei the death 
of the person last seised, a stranger enters upon lands 
before tiie entry of the heir or devisee, and keeps the latter 
out of possession. It differs from intrusion, which is a 
similar entry by a stranger on the death of a tenant for 
Me, to the prejudice of the reversioner, or remainder man ; 
and from disseisin, which is the forcible or fraudulent ex- 
pulsion of a person seised of the freehold. 

Abatement among legatees {defalcatis) is a proportionate 
deduction which then* legacies suffer when the funds out 
of which they are payable are not sufficient to pay them in 
full. 

Abatement in pleading is the defeating or quashing of a 
particular action by some matter of fact, such as a defect 
m form or personal mcompetency of the parties suing, 
pleaded by the defendant. Such a plea is called a plea in 
abatement ; and as it does not involve the merits of the 
cause, it leaves the right of action subsisting. Since 1862 
it has been competent to obviate the effect of such pleas 
by amendment, so as to allow the real question in contro- 
versy between the parties to be tried in the same suit. 

In htigation an action is said to abate or cease on the 
death of one of the parties. 

Abatement, or Rebate, is a discount allowed for 
prompt payment; it also means a deduction sometimes 
made at the custom-house from the fixed duties on certain 
kinds of goods, on account of damage or loss sustained in 
warehouses. The rate and conditions of such deductions 
are regulated by Act 16 aud 17 Vict. c. 107. 

ABATI, or Dell’Abbato, Niccolo, a celebrated fresco- 
painter of Modena, born in 1512. His best works are at 
Modena and Bologna, and have been highly praised by 
Zanotti, Algarotti, and Lanzi. He accompanied Primaticcio 
to France, and assisted in decorating the palace at Fontain- 
bleau (1552-1571). His pictures exhibit a combination of 
skin in drawing, grace, and natural colouring. Some of 
his easel pieces m oil are in different collections ; one of tlie 
finest, now in the Dresden Gallery, represents the martyr- 
dom of St Peter and St Paul. Abati died at Paris in 
1571. 

ABATTOIR, from ahattre, primarily signifies a slaughter- 
house proper, or place where animals are killed as distin- 
guished from honcheries and itanx publics, places where 
tiie dead meat is offered for sale. But the term is also 
employed to designate a complete meat market, of which 
tibe abattoir proper is merely part. 

Perhaps the first indication of the existence of abattoirs 
may be found in the system which prevailed imder the 
Emperors in ancient Rome. A corporation or guild of 
butchers undoubtedly existed there, which delegated to its 
officers the duty of slaughtering the beasts required to 
snnnly the city with meat. The establishments requisite 
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for this purpose 'were nt first scattered about the various 
streets, but were eventually confined, to one quaiter, and 
formed the public meat market. This market, m the time 
of Nero, was one of the most imposing stractures in the 
city, and some idea of its magnificence has been transmitted 
to us by a delineation of it preserved on an ancient coin. 
As the pohey and customs of the Eomans made themselves 
felt in Gaul, the Eoman system of abattoirs, if it may be 
so called, was introduced there in an imperfect form A 
clique of familios in Paris long exercised the special fimc- 
tion of catering for the pubhc wants m respect of meat. 
But as the city increased in magnitude and population, the 
necessity of koepmg slaughter-houses as much as possible 
apart from dweUing-houses became apparent. As early as 
the time of Charles IX., the attention of the French author- 
ities was directed to the subject, as is testified by a decree 
p i&sed on the 25th of February 1667. But although the 
importance of the question was frequently recognised, no 
definite or decided step seems to have been taken to effect 
the contemplated refoiin until the time of Napoleon I. 
The evil had then reached a terribly aggravated form. 
)Skughter-liouses abutted on many of the principal thorough- 
fares ] the traflSo was unpeded by the constant arrival of 
foot-sore beasts, whose piteous cries pained the ear; and 
rivulets of blood were to be seen in the gutters of the public 
streets. The constant accumulation of putrid offal tainted 
the atmosphere, and the Seme was polluted by being used 
as a common receptacle for slaughter-house refuse. This 
condition of things could not be allowed to continue, and 
on the 9th of February 1810, a decree was passed authoris- 
ing the construction of abattoirs m the outskirts of Paris, 
and appomtmg a Commission, to which was committed the 
consideration of the entire question. 

The result of the appointment of this Commission was 
the constraotion of the five existing abattoii-s, which were 
formally opened for business on the 15th of September 
1818, The Montmartre abattoir occupies 8| English acres ; 
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Monilmoniant, 10 J acres; Greuelle, 7f ; Du Eoule, 5f ; 
and Villejuif, 6|-. The first two contain each 64 slaughter- 
houses and ihe same number of cattle-sheds; the third, 48, 
and each of the others 33, The dimensions of each of the 
slaughter-houses is about 29^ feet by 13. The general 
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arrangement of the abattoirs will be imdei stood from the 
precedmg phin of that of Mdnilmoutant. 

The component parts of a French abattoir are — 1. 
Echatidoirs, which is the name given by the Paris butcher 
to the particular division allotted to him for the purpose of 
knockmg down his beasts ; 2. Bouveries et lierf/erm, the 
places set apart for the animals waiting to be slaughtered, 
where the animals, instead of being killed at once, after a 
long and distressing journey, w'hen their blood is healed and 
their flesh inflamed, are allow'ed to cool and rest till the 
body is lestorcd to its normal healthy condition, 3. Fun- 
denrs, or boiling-doivn establishments ; and, 4. Trij)e>rics, 
which are buildings set apart for the cleaning of the trqio 
of bullocks, and the fat, heads, and tiipc of sheep and 
calves. Besides these, a Paris abattoir contains Loi/anents 
des agens, Magashis, Bhervoiirs, Voirics, Lieux LTaimncc, 
Vaides, Rennscs ct ^curies, Ptirca mix Bcuiifa, Ac., and i.s 
provided with an abundant su^iply of water. All the abat- 
toirs are under the control of the municipal authorities, 
and frequent inspections are made by persons regularly 
appointed for that purpose. 

The abattoirs are situated within the barriers, each at a 
distance of about a mile and three-quarters from the heart 
of the city, in districts where human habitations arc .still 
comparatively few. There are twD piincipal maiket.s from 
which the abattoirs at Pans aro siqjplicd, — the one at 
Poissy, about 13 miles to the north-west, and the other at 
Sceaux, about 5 miles and a quarter to the south of the 
city. Theie are also two markets for cows and cjilves, 
nsjnely, La Chapellc and Los Bemadins. 

The Paris abattoirs were until recently the most pcrfo(‘t 
specimens of their class ; and even now, although in some 
of their details they have been surpassed by the now 
Islington moat market, for their complete and compact 
arrangement they remain unrivalled. 

The example set by Paris in this matter ha.-! lieen fol- 
lowed in a more or loss modified form by mo.st of the pi m- 
cipal Continental towns, and the system of abattoirs has 
become almost universal in France. 

The condition of London in this important sanitary 
respect was for a long period little mom endurable than 
that of Paris before the adopition of its reformed system. 
Smithfield market, situated in a veiy populous neighbour- 
hood, continued till 1852 to be an abomination to the town 
and a standing reproach to its authorities. No fewer than 
243,537 cattle and 1,455,249 sheep were sold there in 
1852, to be afterwards slaughtered in the crowded court.4 
and thoroughfares of the metropolis. But public opinion 
at length forced the Legislature to interfere, and the ciu’pora- 
tion was compelled to abandon Smithfield market ami to 
provide a substitute for it elsewhere. 

The site selected was in the suburb of Islington, and the 
designs for the work were prepared by Mr Biuining. The 
first stone was laid IMarch 24, 1854, and the market was 
opened by Prince Albert, June ID, 1855. The Islington 
market is undoubtedly the most perfect of its kind. It occu- 
pies a space of some 20 acres on the high laud near the Pen- 
tonville prison, and is open to both native and foreign cattle, 
excepting beasts from foreign countries under quarantine. 

In connection with the Islington cattle market are a few 
slaughter-houses, half of which were originally public, and 
half rented to private individuals ; but at present they are 
all practically private, and the majority of the cattle .sold 
are driven away and MUed at private slaughter-homses. In 
this respect the London system differs from that of Paris ; 
and it may be said for the former that the meat is less 
liable to be spoiled by being carted to a distance, and is 
therefore probably delivered in better condition ; but the 
latter secures that great desideratum, tixe practical extinc- 
tion of isolated slanghter-houses. 
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Tlie Edinburgli abattoir, erected in 1851 by the corpora- 
tion, from designs prepared by Mr David Consin, the city 
architect, is the best as regards both construction and 
manageuiGiit in the United Kingdom. It occupies an area 
of four acres and a quarter, surrounded by a screen-wall, 
from which, along the greater part of its length, the build- 
ings are separated by a considerable open space. Opposite 
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the prmcipal gateway is a double row of buildings, extend- 
ing m a straight line to about 370 feet in length, with a 
central roadway (marhod AA m the annexed jilan), 25 feet 
wide. There are three sepaiate blocks of building on each 
side of the roadway, the central one being 140 feet m 
length, and the others 100 feet each — cross-roads 18 feet 
wide separating the blocks. These ranges of building, as 
weE as two smaller blocks that arc placed transversely 
behind the eastern central block, are divided into compart- 
ments, numbering 42 in all, and all arranged on the same 
plan. Next the roadway is the slaughtering-booth (BB), 18 
feet by 34, and 20 feet in height, and behind this is a shed 
(CO) 18 feet by 22, where the cattle are kept before being 
slaughtered. All the cattle are driven into these slieds by 
a back-entrance, through the small enclosed yards (DD) 
The large doors of the booths are hung by balance weights, 
and slide up and down, so as to present no obstruction 
either -within the booth or outside. By a series of large 
veutdators along the roof, and by other contrivances, the 
slaughtering-booths are thoroughly ventilated. Great pre- 
cautions have been used to keep rats out of the huildiugs. 
To effect this, the booths are laid with thick well-dressed 
pavement, resting on a stratum of concrete 12 inches 
thick, and the walls, to the height of 7 feet, are formed of 
solid ashlar; the roadways, too, are laid -with concrete, 
and causewayed with dressed whinstone pavement; and the 
drainage consists entirely of glazed earthenware tubes. 

The ground on which the abattoir is built was previously 
connected -with a distillery, and contains a well 100 feet 
deep (E), which, with the extensive system of tunnels 
attached to it, provides the establishment with an abundant 
supply of pure water. By means of a steam-engine (F), 
introduced in 1872, the water is pumped up into a raised 
tank (G), whence it is distributed to the different booths 
and sheds, as weE as for scouring the roadways and drains. 
The steam from -iKe engine is utilised in heating water for 
the numerous cast-iron tanks required in the operations of 
cleansing and dressing the tripery (H) and pig slaugh- 
tering-house (I). By an ingenious arrangement of 
rotary brushes driven by the steam-engine, — ^the inven- 
tion of Mr Eutherford, the superintendent, — ^the tripe is 
dressed in a superior manner, and at greatly less cost 


than by the tedious and troublesome method of hand- 
deaning. 

By the Edinburgh Slaughter-Houses Act of 1850, the 
management is vested in the city authorities. Booths 
are let at a statutory rent of i£8 each per annum, and, in 
addition to this, gate-dues are payable for eveiy beast 
entering the establishment. The present rates for tenants 
of booths are l^d. for an ox or cow, fd, for a calf or 
pig, and -Jd. for a sheep. Common booths are provided 
for butchers who are not tenants, on payment of double 
gate-dues. The city claims the blood, gut, and manure, 
'rhe tnpe and feet aie dressed for the trade without extra 
charge. 

The blood was formerly coEected in large casks, and dis- 
posed of for manufacturing purposes. This necessitated 
the storage of it for several days, causing in warm weather 
a very offensive effluvium. It even happened at times, 
when there was httle demand for the commodity, that 
the blood had to he sent down the drains. AU nuisance 
is now avoided, and the amount received annuaEy for 
the blood has risen from between £200 and £450 to 
from £800 to £1200, by a contract into which Messrs 
Smith and Forrest of Manchester have entered with 
I the city authorities, to take over the whole blood at 
a fixed price per beast. They have erected extensive 
premises and apparatus at their own cost, for extracting 
I from the blood the albumen, for which there is great 
demand in calico-printing, and for converting the clot into 
manure. 

In connection with the establishment is a boEing-house, 
where aE moat unfit for human food is boEed down and 
destroyed. The number of carcases seized by the inspec- 
tor, and sent to the boiling-house, during the years 
ending with the close of 1872, amounted to 1449, giving 
a weight of upwards of 400,000 pounds. 

Before the erection of these buddings, private slaughter- 
houses were scattered all over the city, often in the most 
populous districts, where, through want of drainage and 
imperfect ventdation, they contaminated the whole neigh- 
bourhood. Since the opening of the public abattoir, aU 
private slaughtering, in the city or within a mde of it, is 
strictly prohibited. 

Few of the provincial towns in Great Britain have as yet 
followed the example of London and Edinburgh. In some 
instances imiirovements on the old system have been 
adopted, but Great Britain is stdl not only far behind her 
foreign neighbours in respect of abattoirs, but has even 
been exceUod by some of her own dependencies. In 
America abattoirs are numerous, and at Calcutta and other 
to-wns in British India, the meat markets present a very 
creditable appearance from their cleanbness and systematic 
arrangement. (o, isr. b.) 

ABATJZIT, Fiemin, a learned Frenchman, was bom 
of Protestant parents at Uzfes, in Languedoc, in 1679. 
His father, who was of Arabian descent, died when he 
was hut two years of age ; and when, on the revocation 
of the Edict of Nantes in 1686, the authorities took stops 
to have him educated in the Eoman Cathode faith, Ins 
mother contrived his escape. For two years his brother 
and he lived as fugitives in the mountains of the Oevennes, 
but they at last reached Geneva, where thrir mother afteiv 
wards joined them on escaping from the imprisonment in 
which she was held from the time of their flight. Ahauzif s 
youth was spent in ddigent study, and at an ewly age he 
acquired great proficiency in languages, physics, and 
theology. In 1698 he travdled into HoUand, and there 
became acquainted with Bayle, Jurieu, and Basnage. 
Proceeding to England, he was introduced to Sir Isaac 
Newton, who found in him one of the earliest defenders 
of the great truths his discoveries disclosed to the world. 
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Sir Isaac corrected iu the second edition of Ms Prindpia an 
error pointed ont by Abanzit. The high estimate Newton 
entertained of Ms merits appears from the complunent 
he paid to Abanzit, when, sending hun the Gommerdum 
Ppistolicum, he said, “You are well worthy to judge 
between. Leibnitz and me.” The reputation of Abauzit 
induced William III. to request him to settle in England, 
but he did not accept the king’s offer, preferring to return 
to Geneva. There from 1 7 1 5 he rendered valuable assistance 
to a society that had been formed for translating the New 
Testament into French. He declined the offfer of the 
chair of philosophy in the University in 1723, but 
cepted, in 1727, the sinecure office of librarian to the city 
of Ms adoption. Here he died at a good old age, in 1767. 
Abauzit was a man of groat learning and of wonderful 
versatihty. The varied knowledge he possessed was so 
well digested and arranged in his retentive mind as to be 
always witbin lus reach for immediate use. Whatever 
chanced to be discussed, it used to be said of Abauzit, as 
of Professor Whewell of our own times, that he seemed to 
have made it a subject of particular study. Kousseau, 
who was jealously sparing of liia praises, addressed to 
him, in his No'V/oelle MUmse, a fine panegyric; and when a 
stranger flatteringly told Voltaire he had come to see a great 
man, the philosopher asked Mm if he had seen Abauzit. 
Little remains of the labours of tMs intellectual giant, his 
heirs having, it is said, destroyed the papers that came into 
their possession, because their religious opinions differed 
from those of Abauzit. A few theological, archaeological, 
and astronomical articles from his pen appeared in the 
Journal Htlvkvqus and elsewhere, and he contributed 
several papers to Bousseau’a Dictionary of Music. A 
work he wrote throwing doubt on the canonical authority 
of the Apocalypse was answered — conclusively, as Abauzit 
liimself allowed — ^by Dr Leonard Twells. He edited, and 
made valuable additions to Spon’a History of Geneva. A 
collection of Ms writings was published at Geneva in 
1770, and another at London in 1773. Some of them 
were translated into English by Dr Harwood (1770, 1774). 
Information regarding Abauzit will be found in Senebier’s 
llistovreLiU^aire de OevAve, Harwood’s Miscellanies, and 
Onne’s Bibliotlieca Bihlica, 1834. 

ABB, a town of Yemen in Arabia, situated on a moun- 
tain in the midst of a veiy fertile country, 73 miles N.E. 
of Mocha. Lat. 13® 58' N., long. 44° 15' E. It contains 
about 800 houses, and is surrounded by a strong wall ; 
the streets are well paved ; and an aqueduct from a neigh- 
bouring mountain supplies it with water, which is received 
in a reservoir in front of the principal mosqua The 
population IS about 5000. 

ABBADIE, James, an einiuent Protestant diviue, 
was born at Nay in Bern about 1657. His parents 
were poor, but through the kindness of discerning friends, 
he received an excellent education. He prosecuted his 
studies with such success, that on completing Ms course 
at Sedan, though only seventeen years of age, he had con- 
ferred on him the degree of doctor in theology. After 
spending some years in Berlin as minister of a French 
Protestant church, he accompanied Marshal Schomberg, 
in 1688, to England, and became minister of the French 
church in the Savoy, London. His strong attachment to 
the cause of King William appears in his elaborate 
defence of the Eevolution, as well as in his Mstory of 
the conspiracy of 1696, the materials of wMch were 
furnished, it is said, by the secretaries of state. The 
king promoted Mm to the deanery of Killaloe in Ireland. 
He died in London in 1727. Abbadie was a man of 
great ability and an eloquent preacher, but is best known 
by Ms religious treatises, several of which were translated 
from the original French into other languages, and had a 
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wide circulation all over Europe. The most impoitaut of 
these are TrakS de la Veinte de la Religion Chretienne ; 
its continuation, Traite de la Diviniti de Jesus-Chi'iM ; 

' and L’Art de se connaUre Soi-minve. 

AB'RAS I., sumamed the Great, one of tlie mo.st 
celebrated of the sovereigns of Persia, was the youngest 
.son of Shah Mohammed Khodabendeh. After heading a 
successful rebellion against his father, and causing one of 
Ms brothers (or, as some say, both) to be assassinated, he 
obtained possession of the throne at the early ago of 
eighteen (1585). Determined to laise the fallen fortunes 
of Ms country, he first directed his eflfoits agnimst the 
predatory Uzbeks, who occupied and harassed Khorasau. 
Af ter a long and severe struggle, he defeated them in a 
great battle near Herat (1597), and drove them out of his 
dominions. In the wars he carried on with the Turks 
during nearly the whole of his reign, his successes were 
numerous, and he acquired or regained a largo extent of 
territory. By the victory he gained at Bassoiali (1605), 
he extended his empire beyond the Euphrates ; Aclimod I. 
was forced to cede Shinvan and ICur^stan in IGll ; tho 
umted armies of the Turks and Tartars were completely 
defeated near Sultameh in 1618, and Abbas made jicace 
on very favourable terms; and on the Turks renewing the war, 
Baghdad fell into his hands after a year’s siege (1623). 
In the same year he took the island of Oiiuiiz from the 
Portuguese, by the assistance of the British. IVhen ho died 
in 1628, his dominions reached from the Tigris to the Indus. 
Abbas distinguished himself, not only by his successes 
iu arms, and by the magnificence of his court, but also by 
his reforms in the administration of his kingdom. He 
encouraged commerce, and, by constructing highways and 
building bridges, did much to facilitate it. To foreigners, 
especially Christians, he showed a spirit of tolerance ; two 
Englishmen, Sir Anthony and Sir Bobert Shirley, were 
admtted to his confidence, and seem to have had much 
influence over him. His fame is tarnished, however, by 
numerous deeds of tyranny and cruelty. His own family, 
especially, suffered from his fits of jealousy ; Ms oldest son 
was slam, and the eyes of his other chikU’en wore put out, 
by his orders. 

ABBAS MIRZA (S. 1785, d. 1833), Prince of Persia, 
third son of the Shah Feth Ali, was destined by his father 
to succeed him in the government, because of his mother’s 
connection with the royal tribe of the Khadjars. Ho led 
various expeditions against the Russians, but genorully 
without success (1803, 1813, 1826). By a treaty made 
between Russia and Persia in 1828, the right of Abbas 
to the succession was recognised. When the Russian 
deputies were murdered by the Persian populace in 1829, 
Abbas was sent to St Petersburg, where he received a 
hearty welcome from the Czar, and made luiiisolf a 
favourite by his courtesy and literary taste. He formed a 
design against Herat, but died shortly after the siege had 
been opened by his son, who succeeded Feth Ali as the 
Shah Mohammed Mirza. He was truthful — a lure quality 
iu an Eastern — ^plain in dress and style of living, and fond 
of literature. 

ABBASSIDES, the caliphs of Baghdad, the most 
famous dynasty of the sovereigns of the Mahometan or 
Saracen empire. They derived their name and descent 
from Abbas (S. 566, d. 652 a.d.), tho nncle and adviser of 
Mahomet, and succeeded the dynasty of the Ommiad.s, the 
caliphs of Damascus. Early in the 8th century the 
family of Abbas had acquired great influence from their 
near relationship to the Prophet ; and Ibrahim, the fourth 
in descent from Abbas, supported by the province of 
Khorasan, obtained several successes over the Ommiad 
armies, but was captured and put to death by the Caliph 
Merwan (747). Ibrahim’s brother, Abul-Abbas, whom he 
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liad named his heir, assumed the title of caliph, and, by a 
decisive victory near the river Zab (750), effected the over- 
throw of the Oinnaiad dynasty. Merwan fled to Egypt, 
but was pursued and put to death, and the vanquished 
family was treated with a severity which gained for Abul- 
Abbas the surname of Al-Saffah, the Blood-shedder. 
From this time the house of Abbas was fully established 
in the government, but the Spanish provinces were lost to 
the empire by the erection of an independent caliphate of 
Cordova, under Abderrahman. 

On the death of Abul-Abbas, Almansur succeeded to 
the throne, and founded Baghdad as the seat of empire. 
He and his son Mohdi waged war successfully against the 
Turkomans and Gieeks of Asia Minor ; but from this time 
the rule of the Abbassides is marked rather by the 
development of the liberal arts than by extension of 
territory. The strictness of the Mohammedan religion was 
relaxed, and the faithful yielded to the seductions of luxury. 
The caliphs Harun Al-Eashid (786-800) and Al-Mamun 
(813 833) attained aworld-vnde celebrity by their gorgeous 
palaces, their vast treasures, and their brilliant and nume- 
rous equipages, in all which their splendour contrasted 
strikingly with the poverty of European sovereigns. The 
former is known as one of the heroes of the Arabian 
NiylOs ; the latter more worthily stiU as a hberal patron 
of literature and science. It is a mistake, however, to 
look in the rule of these caliphs for the lenity of modem 
ciidlisation. “No Christian government,” says HaUam, 

“ except perhaps that of Constantinople, exhibits such a 
scries of tyrants as the caliphs of Baghdad, if deeds of 
blood, wrought through unbridled passion or jealous 
policy, may challenge the name of tyranny.” 

The territory of the Abbassides soon suffered chsmem- 
berment, and their power began to decay. Rival sove- 
reignties (Ashlabites, Edrisites, &c.) arose in Africa, and 
an independent governineut was constituted m Khorasan 
(820), under the Taheiites. In the West, again, the Creeks 
encroached upon the possessions of the Saracens in Asia 
Minor. Ruin, however, came from a less civilised race. The 
caliphs had continually been waging war with the Tartar 
hordes of Turkestan, and many captives taken in these wars 
were dispersed throughout the empire. Attracted by their 
bravery and fearing rebellion among his subjects, Motassem 
(833-842), the founder of Samarah, and successful oppo- 
nent of the Grecian forces under Theophilus, formed body- 
guards of the Turkish prisoners, who became from that 
tune the real governors of the Saracen empire. Mota- 
wakkel, son of Motassem, was assassinated by them in the 
palace (861) j and succeeding caliphs became mere puppets 
in their hands. Radhi (934-941) was compelled by the 
disorganised condition of his kingdom to delegate to 
Mohammed ben Rayek (936 a.d.), under the title of Emir- 
al-Omara, commander of the commanders) the government 
of the army and the other functions of the caliphate. 
Province after province proclaimed itself independent) 
the caliph’s rule became narrowed to Baghdad and its 
vicinity; and the house of Abbas lost its power in the 
East for ever, when Hulagu, prince of the Mongols, set 
Baghdad on fire, and slew Motassem, the reigning c^ph 
(20th Feb. 1258). The Abbassides continued to hold a 
semblance of power in the merely nominal caliphate of 
Egypt, and feebly attempted to recover their ancient seat. 
The last of them, Motawakkel III., was taken by Sultan 
Selim I., the conqueror of Egypt, to Constantinople, and 
detained thcr^ for some time as a prisoner. He afterwards 
returned to Egypt, and died at Cairo a pensionaiy of the 
Ottoman government, in 1638. 

ABBE is the French word corresponding to Abbot, but, 
from tile middle of the sixteenth century to the time of 
■ihe IPrench Revolution, the term had a wider application. 
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The assmnption by a numerous class of the name and 
style of abb6 appears to have originated in the right con- 
ceded to the King of France, by a concordat between Pope 
Leo X. and Francis I., to appoint ahhes commendataires to 
226 abbeys, that is, to most of the abbeys in France. 
This kind of appointment, whereby the living was coni- 
•niended to some one tiU a proper election could take 
place, though ostensibly provisional, really put the nomi- 
nee in full and permanent possession of the benefice. 
He received about one-third of the revenues of the abbey, 
but had no share in its government, the charge of the 
house being intrusted to a resident officer, the prieur 
daustral. The albes corvmendataires were not necessarily 
priests ; the papal bull reqmred indeed that they should 
take orders within a stated time after their appointment, 
but there seems to have been no difficulty in procuring 
relief from that obligation. The expectation of obtaining 
these sinecures drew young men towards the Church in 
considerable numbers, and the class of abbes so formed — 
ahhh de cour they were sometimes called, and sometimes 
(ironically) abbh de sainte espdmnce, abb(is of St Hope — 
came to hold a recognised position, that perhaps proved as 
great an attraction as the hope of preferment. The con- 
nection many of them had with the Church was of the 
slenderest kind, consisting mainly m adopting the name 
of ahbd, after a remarkably moderate course of theo- 
logical study ; practising celibacy ; and wearing a distinc- 
tive dress — a short dark-violet coat with narrow collar. 
Being men of presumed learning and undoubted leisure, 
many of the class found admission to the houses of the 
French nobility as tutors or advisers. Nearly every great 
family had its abbA As might be imagined from the 
objectless sort of life the class led, many of the ahbds were 
of indifferent character ; but there are not a few instances 
of abbds attaining eminence, both in political hfe and in 
the walks of literature and science. The Abbd Sieyds may 
be taken as a prominent example of the latter type. 

ABBEOKUTA, or Abeokuta, a town of West Africa 
in the Yoruba Country, situated in N. lat. 7® 8', and 
I E. long. 3° 26’, on the Ogun River, about 60 miles north 
of Logos, in a direct line, or 81 miles by water. It lies 
in a beautiful and fertile country, the surface of which is 
broken by masses of grey granite. Like most African 
towns, Abbeokuta is spread over an extensive area, being 
surrounded by mud walls, 18 miles in extent. The houses 
are also of mud, and the streets mostly narrow and 
filthy. There are numerous markets in which native pro- 
ducte and articles of European manufacture ore exposed 
for sale. Palm-oil and shea-butter are the chief articles of 
export, and it is expected that the cotton of the country 
will become a valuable article of commerce. The slave 
trade and human sacrifices have been abolished ; but not- 
withstanding the efforts of English and American mission- 
aries, the natives are still idle and degraded. The state 
called Egbaland, of which Abbeokuta is the capital, 
has an area of about 3000 square miles. Its progress has 
been much hindered by frequent wars with the king of 
Dahomey. Population of the town, about 160,000 ; of the 
state or adjacent territory, 60,000. (See Burton’s Abheo- 
huia, and the Cam&roon Mowitains, 2 vols.) 

ABBESS, the female superior of an abbey or convent 
of nuns. The mode of election, position, rights, and 
authority of an abbess, correspond generally with those 
of an abbot. The office was elective, the choice being by 
the secret votes of the sisters from their own body. The 
abbess was solemnly admitted to her office by episcopal 
benediction, together with the conferring of a staff and 
pectoral, and hdd it for life, though liable to be deprived 
for misconduct. The Council of Trent fixes the qualifying 
age at iorty, with eight years of profession. Abbesses had 
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a right to demand absoliite obedience of their nnas, mar case in all the E^Iish oonventual cathedrals, eg., (^tar- Altey. 
whom they exercised discipline, extending even to the bury, Ely, Norwich, (fee., where the archbishop or bishop 
power of expulsion, subject, however, to the bishop. As occupied the abbot’s j)lace, the superior of the monastery 
a female an abbess was incapable of performing the being termed prior. Other priories were originally oft- 
spiritual functions of the priesthood belonging to an shoots from the larger abbeys, to the abbots of which they 
abbot. She could not ordain, confer the veil, nor cxcom- continued subordinate ; but in later tmies the. actual dis- 
muuicate In the eighth century abbesses were censured tmetion between abbeys and piiories was lost, 
for usurping priestly powers by presuming to give the Heserving for the article Mostasticism the history of the 
veil to virgins, and to confer benediction and imposition rise and progress of the monastic systcin, its objects, benefits, 
of hands on men. In England they attended ecclesiastical evils, its dechne and fall, wo propose in this article to con- 
councils, that of Becanfiekl in 094, where they signed fine ourselves to the structural plan and arrangement of 
before the presbyters. conventual ^tablishments, and a description of the various 

By Celtic usage abbesses presided over joint-houses of buildmgs of which these vast piles were composed 
monks and nuns This custom accompanied Celtic mon- The earliest Christian monastic communities with which Cell'^. 
astic missions to France and Spam, and even to Borne we are acquainted consisted of groups of cells or huts 
itself. At a later period, ad. 1115, Robert, the founder collected about a common centre, which was usually the 
of Foutevraud, committed the government of the whole abode of some anchonte celebrated for superior holiness or 
order, men as well as women, to a female superior. singular asceticism, but without any attempt at orderly 

Martene asserts that abbesses formerly confessed nuns, arrangement. The formation of such communities in the 
but that their undue inquisitiveness rendered it necessary East does not date from the introduction of Christianity, 
to forbid the practice The example had been aheady set by the Essencs in Judea 

The dress of an English abbess of the 12th century and the Therapeute in Egypt, who may be considered the 
consisted of a long white tunic with close sleeves, and a prototypes of the industrial and meditative communities of 
black overcoat as long as the tunic, with large and loose monks. 

sleeves, the hood coveiing the head completely. The In the earliest age of Christian moiiasticism the ascetics 
abbesses of the 14th and 16th centuries had adopted were accustomed to Uve singly, iiidt‘i)ondciit of one another, 
secular habits, and there was little to distinguish them at no great distance from some vilhigo, supiiorliiig them- 
from their lay sisters. (e. v.) selves by the labour of their own hands, and distributing 

ABBEVILLE, a city of France, in the department of the surplus after the supply of their own scanty w'ants to 
the Somme, is situated on the River Somme, 12 miles the poor. Increasmg regions fervour, aided by pcrsccu- 
from its mouth m the English Channel, and 26 miles tion, drove them further and further away from tho abodes 
N.W. of Amiens. It lies in a pleasant and fertile valley, of men into mountain solitudes or lonely deserts. Tho 
and is built partly on an island, and partly on both sides deserts of Egypt swarmed with tho cells or huts of theso 
of the nver. The streets are narrow, and the houses are anchorites. Antony, who had retired to tho Egyptian 
mostly picturesque old structures, built of wood, with Thebaad during the persecution of hEaximin, a.d. 312, was 
many quaint decaying gables and dark archways. The the most celebrated among thorn for his austerities, his 
town is strongly fortified on Vauban’s system. It has a sanctity, and his power as an o.xorcist. Ills fame collected 
tribunal and (Camber of commerce. The most remarkable round him a host of followers, emulous of his sanctity, 
edifice is the Church of St Wolfran, which was erected in The deeper he withdrew into tho wilderness, tho m<»ro 
the time of Louis XII. Although the original design was numerous his disciples became. They refused to bo scipa- 
not completed, enough was built to give a good idea of rated from him, and built their colls round that of their 
the splendid structure it was intended to erect. The spiritual father. Thus arose the first monastic coimnunity, 
fa§ade is a magnificent specimen of the flamboyant Gothic cousistmg of anchorites hving each in his own little dwcll- 
style, and is adorned by nch tracery, while the western ing, umted together under one superior. Antony, as 
front is flanked by two Gothic toAvera. A cloth manufac- Neander remarks {Church llistory, vol. iii. p. 316, Clark’s 
tory was establi^ed here by Van Robais, a Dutchman, Trans.), “ without any conscious design of his own, had 
under the patronage of the minister Colbert, as early as become the founder of a new mode of living in common, 

1669; and since that time Abbeville has continued to be Coeuobitism.” By degrees order was introduced in tho 
oue of the most thi’iving manufacturing towns in France, groups of huts. They were arranged in lines like the tents 
Besides black cloths of the best quality, there are produced in an encampment, or the houses in a street. From thi.s 
velvets, cottons, linens, serges, sacliigs, hosiery, pack- arrangement these lines of single cells came to bo known 
thread, jewellery, soap, and glass-wares. It has also as Zaww, Aavpai, “streets ’’-or “lanes.” i 

establisbments for spinning wool, print-works, bleaching- The red founder of emnobian monasteries in the modern Cusnobia. 
Avorks, tanneries, a paper manufactory, (fee. ; and being sense was Pachomius, an Egyptian of the beginning of the 
situated in the centre of a populous district, it has a con- 4th century. The first community established by him was 
siderable trade with the surroundmg country. Vessels of at Tahennse, an island of the Nile in tipper Egypt. Eight 
from 200 to 300 tons come up to the town at high-Avater, others were founded in his lifetime, numhoring 3000 monks. 
Abbeville is a station on the Northern Railway, and is also Within 50 years from his death his societies could reckon 
connected with Paris and Belgium by canals. Fossil 50,000 members. These coenobia resembled villages, peopled 
remaius of gigantic mammalia now extinct, as wel as the by a hard-working religious community, all of one sex. 
rude flint weapons of pre-historic man, have been dis- The buildings were detached, small, flutl of the hunible.st 
covered in the geological deposits of the neighbourhood character. Each cell or hut, according to Sozomon (H. E 
A treaty was concluded here in 1269 between Henry iii 14), contained three monks. They took their chief 
IH. of England and Louis IX of France, by which Hie meal in a common refectory at 3 p.m., up to which hour 
province of Gnienne was ceded to the Enghsh. Popular they usually fasted. They ate in silence, Avith hoods so 
tion, 20,058. ^ drawn over their faces that they could see nothing but what 

ABBEY, a monastery, or conventual estabh'shment, was on the table before them. The monks spent all tlm 
under the government of an abbot or an abbess. A time, not devoted to religious servi<se8 or study, in manual 
priory only differed from an abbey in that the superior labour, PaUadius, who visited the Egyptian monasteries 
bore the name of pinor instead of abbot This was the about the close of the 4th centuiy, found among the 300 
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members of tlie Coenobinm of Panopolis, imder the 
Pachomian rule, 15 tailors, 7 smiths, 4 carpenters, 12 
camel-drivers, and 15 tanners. Each separate community 
had its ovrn cecommus^ or steward, who was subject to 
a chief oscommus stationed at the head establishment. AH 
the produce of the monks’ labour was committed to 
and by Mm shipped to Alesandna. The money raised by 
the sale was expended in the purchase of stores for the 
support of the communities, and what was over was devoted 
to charity. Twice in the year the superiors of the several 
cosnohia met at the chief monastery, under the presidency 
of an Archimandrite (“ the chief of the fold,” from [xdvBpa, a 
fold), and at the last mcetmg gave in reports of their 
administration for the year. 

The coenobia of Syria belonged to the Pachomian mstitu- 
tion. We learn many details concerning those in the 
vicinity of Antioch from Chrysostom’s uuitings. The 
monies hved in separate huts, KoAu/Sat, formmg a religious 
hamlet on the mountain side. They were subject to an 
abbot, and observed a common nile. (They had no refec- 
tory, but ate their common meal, of bread and water only, 
when the day’s labour was over, reclining on strem grass, 
sometimes out of doors.) Pour times in the day they 
joined in prayers and psalms. 

The necessity for defence from hostile attacks, economy 
of space, and convenience of access from one part of the 
community to another, by degrees dictated a more compact 
and orderly arrangement of the buildings of a monastic 
ccenobium. Large piles of building were erected, with 
strong outside walls, capable of resisting the assaults of an 
enemy, within which all the necessary edifices were ranged 
round one or more opeu courts, usually surrounded with 
cloisters. The usual Eastoni arrangement is cxemphfiod 
in the plan of the convent of Santa Laura, Mt, Athos 
{Laura, the designation of a monastery generally, being 
converted into a female saint). 



This monastery, like the Oriental monasteries generally 
is surrounded by a strong and lofty blank stone wall 
enclosing an area of between 3 and 4 acres. The longer 
side extends to a length of about 500 feet. There is only 
one main entrance, on the, north side (A), defended by 
three separate iron doors. Near the entrance is a large 
tower (M), a constant feature in the monasteries of the 
Levant. I’here is a small postern gate at (L.) The 
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enceinte comprises two large open courts, surrounded with 
buildings connected with cloister galleries of wood or stone. 

The outer court, which is much the larger, contains the 
granaries and storehouses (K), and the kitchen (H), and 
other offices connected with the refectory (G). Imme- 
diately adjacent to the gateway is a two-storeyed guest- 
house, opening from a cloister (0). The inner court is 
surrounded by a cloister (EE), from wMch open the monks’ 
cells (11) In the centre of this court stands the catholicon 
or conventual church, a square building rvith an apse of 
the cruciform domical Byzantine type, approached by a 
domed narthex. In front of the church stands a marble 
fountain (F), covered by a dome supported on columns. 

Opening from the western side of the cloister, but actually 
standing in the outer court, is the refectory (G), a large 
cruciform building, about 100 feet each way, decorated 
udthiu with frescoes of sauits. At the upper end is a semi- 
circular recess, recaUmg the Triclinium of the Laterau 
Palace at Eome, in wMchis placed the seat of the Hegu- 
menos or abbot. This apartment is chiefly used as a hall 
of meeting, the Oriental monks usually taking their meals 
ill their separate cells. St Laura is exceeded in magnitude 
by the Convent of Tatopedo, also on Mount Athos. This Yatopecle, 
enormous estabhshment covers at least 4 acres of ground, 
and contains so many separate buildings within its massive 
walls that it resembles a fortified town. It lodges above 
300 monks, and the establishment of the Hegumenos is 
described as resembling the court of a petty sovereign 
prince. The immense refectory, of the same cniciform 
shape as that of St Laura, will accommodate 500 guests at 
its 24 marble tables. 

The annexed plan of a Coptic monastery, from Lenoir, 
shows us a church of three 
aisles, with cellular apses, and 
two ranges of cells on either 
side of an oblong galleiy. 

Monasticism in the West 
owes its extension and de- 
velopment to Benedict of 
Nursia (horn a.d. 480). His 
rule was diffused with miracul- 
ous rapidity from the parent 
foundation on Monte Cassino 
through the whole of Western 
Europe, and every country wit- 
nessed the erection of monas- 
teries far exceeding anything 
that had yet been seen in spaci- 
ousness and splendour. Few 
great towns in Italy were without their Benedictine convent, uenedic- 
and they quickly rose in aU the great centres of population in tine, 
England, France, and Spain. The number of these monas- 
teries founded between a.d, 520 and 700 is amazing. 

Before the Council of Constance, A.D. 1005, no fewer than 
16,070 abbeys had been established of this order alone. 

The Benedictme rule, spreading with the vigour of a young 
and powerful hfe, absorbed into itself the older monastic 
foundations, whose discipline had too usually become dis- 
gracefully relaxed. In the words of Milman {Latin 
Christianity, voL i. p. 425, note x.), “ The Benedictine 
rule was universally received, even in the older monas- 
teries of Gaul, Britain, Spain, and throughout the West, 
not as that of a rival order (all rivalry was of later 
date), but as a more fuU and perfect rule of the monas- 
tic hfe.” Not only, therefore, were new monasteries 
founded, but those already existing were pulled down, 
and rebuilt to adapt them to the requirements of the 
new rule. 

The buildings of a Benedictme abbey were uniformly 
arranged after one plan, modified where necessary (as at 



Plan of Coptic Monastery. 
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B. Cliuieh. 

C. Comdor, with colls on encli side. 
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Durham and Worcester, where the monasteries stand close 
to the steep bank of a river), to accommodate the aiTange- 
ment to local circumstances. 

We have no existing examples of the earher monasteries 
of the Benedictine order, They have all yielded to the 
ravages of time and the violence of man. But we have 
fortunately preserved to us an elaborate plan of the great 
Swiss monastery of St Gall, erected about A,D. 820, which 
puts us in possession of the whole arrangements of a 
monastery of the first class towards the early part of the 
9 th century. This curious and interesting plan has been 
made the subject of a memoir both by Keller (Zurich, 
1844) and by Professor Willis {Arch. Jotei^, 1848, vol. 
V. pp. 86-117). To the latter we are indebted for the 
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substance of the following description, as well as for the 
above woodcut, reduced from his elucidated transcript of 


the original preserved in the archives of the convent. 
The general appearance of the convent is that of a town of 
isolated houses with streets running between them. It is 
evidently planned in compliance with the Benedictine rule, 
which enjoined that, if possible, the monastery should contain 
within itself every necessary of life, as well as the build- 
ings more intimately connected with the religious and 
social life of its inmates. It should comprise a mill, a 
bakehouse, stables and cow-houses, together with accom- 
modation for cariying on all necessary mechanical arts 
within the walls, so as to obviate the necessity of the 
monks going outside its limits. The general distribution 
of the builings may be thus described : — The church, 
with its cloister to the south, occupies the centre of a 
quadrangular area, about 430 feet square. The build- 
ings, as m all great monasteries, are distributed into 
groups. The church forms the nucleus, as the centre of 
the religious life of the community. In closest connec- 
tion with the church is the group of buddings appropriated 
to the monastic hfe and its dady requirements — the refec- 
tory for eating, the dormitory for sleeping, the common 
room for social intercourse, the chapter-house for religion.? 
and disciphiiary conference. These essential elements of 
monastic hfe are ranged about a cloister court, surrounded 
by a covered arcade, affording communication sheltered from 
the elements, between the various budding.? The infirmary 
for sick monks, with the physician’s house and pliysic gar- 
den, hes to the east In the same group with the lufirmary 
is the school for the novices. The outer school, with its 
head-master’s house against the opposite wall of the churcli, 
stands outside the convent enclosure, in close proximity 
to the abbot’s house, that he might have a constant ej'e 
over them. The bud^ngs devoted to hospitality are clmcled 
into three groups, — one for tbe reception of clistinguislicd 
guests, another for monks visiting the monastery, a third 
for poor travellers and pilgrims. The first and third are 
placed to the nglit and left of the common entrance of the 
monastei’y, — ^the hospitiuni for di,stinguisbcd guest.? Itemg 
placed on the north side of the church, not far from the ab- 
bot’s house; that for the poor on the south side next to tlio 
farm buddings. The monks are lodged in a gncst-hoii.se 
biidt against the north wall of the church. The groii[) of 
buddings connected with the material wants of tlie e.sta- 
bhshment is placed to the south and west of the chiii’cli, 
and is distinctly separated from the monastic buildings. 
The kitchen, buttery, and offices, are reached by a passage 
from the west end of the refectory, and are connected with 
the bakehouse and hrewhouse, w’hich are placed still fur- 
ther away. The whole of the southern and western sides 
is devoted to workshops, stables, and farm-biiikling.s. I’lui 
buildings, with some exceptions, seem to have been of oms 
story only, and all but the cLurch wore probably erected 
of wood. Tbe whole includes thirty-throe .separate blocks. 
The church (D) is cruciform, with a nave of nine bay.s, and 
a semicircular apse at either extremity. That to the west 
is surrounded by a semicircular colonnade, leaving an open 
“ Paradise” (E) between it and tlio wall of the cluiroh, 
The whole area is divided by screens into various chapels. 
The high altar (A) stands immediately to the east of the 
transept, or ritual choir; the altar of St Paul (B) in the 
eastern, and that of St Peter (C) in the western apse. A 
cylindrical campanile stands detached from the cbiirch on 
either side of the western apse (FF). 

The “cloister court” (G) on the south .side of the nave 
of the church has on its east side the “pisahs” or “ calefac- 
tory” (H),the common sitting-room of the brethren, wanned 
by flues beneath the floor. On this side in later monas- 
teries we invariably find the chapter-house, the absence of 
which in this plan is somewhat surprising. It appeara, 
however, from the inscriptions on the pilan itself, that the 
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north, walk of the cloisters served foi the purposes of a chap- 
ter-house, and was fitted up witli benches on the long sides. 
Above the calefactory is the “ dormitory” opemng mto the 
south transept of the church, to enable the monks to attend 
the nocturnal services T^ith readiness A passage at the 
other end leads to the “ necessarium” (I), a portion of the 
monastic buildings always planned with extreme care The 
southern side is occupied by the “refectory” (K), from the 
west end of which by a vestibule the kitchen (L) is reached 
This IS sepai'ated from the main buildings of the monastery, 
and is connected by a long passage with a buildmg containing 
the bakehouse andbrewhouse (M), and the sleeping-rooms of 
the servants. The upper story of the refectory is the “ves- 
tiaiium,'’ where the ordinary clotnes of the biethren were 
kept. On the western side of the cloister is anothei two 
story building (N). The cellar is below, and the larder and 
store-room above Between this building and the church, 
opening by one door into the cloisters, and by another to the 
outer part of the monastery area, is the “parloin” for inter- 
views with visitors from the external world (0) On the 
eastern side of the north transept is the “ scnptoiium” 
or writing-room (PJ, with the libraiy above 

To the east of the church stands a group of buildmgs 
comprising two miniature conventual establishments, each 
comjilete in itself. Each has a covered cloister surrounded 
by the usual buildings, i.e., refectory, dormitory, &&, and 
a church or chapel on one side, placed back to back. A 
detached building belonging to each contains a bath and a 
kitchen One of these (Bmiuutive convents is appropriated 
to the “ oblati” or novices (Q), tlie other to the sick monks 
as an “ infirmary ” (R). 

The “residence of the physicians” (S^ stands contiguons 
to the infirmary, and the physic garden (T) at the nor&-ca.st 
corner of the monastery. Besides other rooms, it contains 
a drug store, and a chamber for those who are dangerously 
ill. The “ house for blood-letting and purging” adjoins it 
on the west (U). 

The “outer school,” to the north of the convent area, con- 
tains a large school-room divided across the middle by a 
screen or partition, and surrounded by fourteen little rooms, 
termed the dwellings of the scholars. The head-miister’s 
house (W) is opposite, built against the side wall of the 
church. The two “hospitia” or “guest-houses” for the 
entertainment of strangers of different degrees (Xi X^) 
comprise a large common chamber or refectory in the 
centre, surrounded by sleeping apartments. Each is pro- 
vided with its own brewhouse and bakehouse, and that for 
travellers of a supeiior order has a Idtohen and store-room, 
with bed-rooms for their servants, and stables for their 
horses. There is also an “ hospitium” for strange monks, 
abutting on the north wall of the church (Y). 

Beyond the doister, at the ^treme verge of the con- 
vent area to the south, stands the “ factory” (Z), contain- 
ing workshops for shoemakers, saddlers (or shoemakers, 
sellarii), cutlers and grinders, trencher-makers, tanners, cur- 
riers, fuUers, smiths, and goldsmiths, with their dwellings 
in the rear. On this side we also fiind the farm-huildings, 
the large granary and threshing-floor (a), mills (c), mdt- 
house [d). Facing the west are the stables («), ox-sbeds 
(J), goat-stables (^r), piggeries (A), sheep-folds (i), together 
with the servants’ and labourers’ quarters (A). At the south- 
east corner we find the hen and duck house, and poultry- 
yard (ot), and the dwelling of the keeper {%), Hard by is 
the kitchen garden (o), the beds bearing the names of the 
vegetables growing in them, onions, garlic, edery, lettuces, 
poppy, carrots, cabbages, &c., eighteen in all. In the same 
way the physic garden presents the names of the medicinal 
herbs, and the cemetery (p) those of the trees, apple, pear, 
plum, quince, (fea, planted there. 

It is evident, from this most curious and valuable docu- 
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ment, that by the 9th century monastic establishments 
had become wealthy, and had acquired considerable import- 
ance, and were occupying a leading place in education, 
agnculture, and the industnal arts The iiifiueiice such an 
institution would diffuse through a wide distnet would be 
no less beneficial than powerful. 

The curious bird’s eye view of Canterbury Cathedral and Canter 
its annexed conventual buddings, taken about 1165, pre-^i^*'y- 
served in the Great Psalter in the hbrary of Trinity College, 
Cambridge, as elucidated by Professor Willis with such 
admirable sltiU and accurate acquaintance with the existing 
remains,^ exhibits the plan of a great Benedictine monas- 
tery in the 12th century, and enables us to compare it with 
that of the 9th, as seen at St Gall. We see in both the 
same general principles of arrangement, which indeed be- 
long to all Benedictine monasteries, enabling us to deter- 
mine with precision the disposition of the various huild- 
mgs, when little more than fragments of the walls exist. 

From some local reasons, however, the cloister and monastic 
buildings are placed on the north, instead, as is far more 
commonly the case, on the south of the church. There 
IS also a separate cliapter-house, which is wanting at 
St Gall 

[ The buddings at Canterbury, as at St Gall, form separate 
groups. The church forms the nucleus. In immediate con- 
tact with this, on the north side, lie the cloister and the 
group of buildings devoted to the monastic life. Outside 
of these, to the west and east, are the “halls and chambers 
devoted to the exercise of hospitality, with which every 
monastery was provided, for the purpose of receiving as 
guests persons who visited it, whether clergy or laity, tra- 
vellers, pilgrims, or paupers.” To the north a large open 
court divides the monastic from the menial buildings, in- 
tentionally placed as remote as possible from the conven- 
tual buddmgs proper, the stables, granaries, barn, bake- 
house, brewhouse, laundries, &c., inhabited by the lay ser- 
vants of the establishment. At the greatest possible distance 
from the church, beyond the precinct of the convent, is 
the eleemosynary department. The almmry for the relief of 
the poor, with a great hall annexed, forms the pauper's 
hospitium. 

The most important group of buildings is naturally that 
devoted to mouastic lifa This includes two cloisters, the 
great cloister surrounded by the buildings essentially con- 
nected with the daily life of the monks, — the church to the 
south, the refectory or frater-house here as always on the 
side opposite to the church, and furthest removed from it, 
that no sound or smell of eating might penetrate its sacred 
precinots, to the east the dormitoiy, raised on a vaulted 
undercroft, and the chapter-house adjacent, and the lodg- 
I ings of the cellarer to the west. To this officer was com- 
mitted the provision of the monks’ daily food, as wdl as 
that of the guests. He was, therefore, appropriately lodged 
in the immediate vicimty of the refectory and kitchen, and 
dose to the guest-halL A passage under the dormitory 
leads eastward to the smaller or infirmary cloister, appro- 
priated to the sick and infirm monks. Eastward of this 
doister extend the hall and chapel of the infirmary, resem- 
bling in form and arrangement the nave and chancel of an 
aisled church. Beneath the dormitory, looking out mto 
the green court or herbarium, lies the “pisalis” or “cale- 
factory,” tile common room of the monks. At its north- 
east comer access was given from the dormitory to the 
necessarium, a portentous edifice in the form of a Horman 
hall, 146 feet long by 25 broad, containing fifty-five seats. It 
was, in common with all such offices in ancient monasteries, 
constructed with the most careful regard to deanliness and 

^ The Architectural Sistory of fhe C<mmtual SiAldings of Uie 
MonaeU/ry of Christ Chmah in Ocuateiiwry. By tbe Bev. 

Willis. Printed for the Kent Arqhaological Society, 1869. 
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liealtli, a stream of water running tlirougli it from end to 
end. A second smaller dormitory runs from east to west 
for tlie accommodation of the conventual officers, who were 
bound to sleep in the donmtory. Close to the refectory, 
but outside the cloisters, are the domestic offices connected 
with it; to the north, the latchen, 47 feet square, sur- 
mounted by a lofty pyramidal roof, and the kitchen court; 
to the west, the butteries, pantries, &c. The infirmary had 
a small kitchen of its own. Opposite the refectory door in 
the cloister are two lavatories, an invariablo adjunct to a 
monastic diiung-hall, at which the monies washed before and 
after taking food. 

The buddings devoted to hospitality were divided into 
three groups. The prior’s group “ entered at the south-east 
angle of the green court, placed near the most sacred part 
of the cathedral, as befitting the distinguished ecclesiastics or 
nobdity who were assigned to him." The cellarer’s buddings, 
were near the west end of the nave, in which, ordinary 
visitors of the middle class were hospitably entertained. 
The inferior pdgiims and paupers were relegated to the 
north hall or abnonry, just within the gate, as far as possible 
from the other two. 

West- Westminster Abbey is another example of a great Bene- 

imnster. dictine abbey, identical in its general arrangements, so far as 
they can be traced, with those described above. The clois- 
ter and monastic hiiildmgs lie to the south side of the church. 
Parallel to the nave, on the south side of the cloister, was 
the refectory, with its lavatory at the door. On the eastern 
side we find the remains of the dormitory, raised on a 
vaulted substructure, and communicating with the south 
transept. The chapter-house opens out of the same alley 
of the cloister. The small cloister lies to the south-east of 
the larger cloister, and stdl farther to the east we have the 
remains of the mffimary, with the fable hall, the refectory 
of those who were able to leave their chambers. The 
abbot’s house formed a small court-yard at the west 
entrance, close to the inner gateway. Considerable por- 
tions of this remain, including the abbot’s parlour, cele- 
brated as “ the Jerusalem Chamber,” his hall, now used 
for the Westminster King’s scholars, and the kitchen 
and butteries beyond, 

York. Mary’s Abbey, York, of which the ground-plan is 

annexed, exhibits the usual Benedictine arrangements. The 
precincts are surrounded by a strong fortified wall on three 
sides, the river Ouse being sufficient protection on the 
fourth side. The entrance was by a strong gateway (U) 
to the north. Close to the entrance was a chapel, where is 
now the church of St Olaf ( W), in which the new comers paid 
their devotions immediately on their anivaL Near the 
gate to the south was the guest’s-hall or hospitmm (T). 
The buildings are completely ruined, but enough remains 
to enable us to identify the grand cruciform church (A), 
the cloister-coiirt with the chapter-house (B), the refectory 
(I), the Idtchen-court with its offices (K, 0, 0), and the 
other principal apartments. The infirmary has perished 
completely. 

Some Benedictine houses display exceptional ariunge- 
ments, dependent upon local circumstances, e.g., the dormi- 
tory of Worcester runs from east to west, from the west 
walk of the cloister, and that of Durham is bruit over the 
west, instead of as usual, over the east vsralk ; but, as a 
general mle, the arrangements deduced from the examples 
described may be regarded as invariable. 

The history of Monasticism is one of alternate periods 
of decay and revival. With growth in popular esteem 
came increase in material wealth, leading to luxury and 
worldlinesa. The first religious ardour cooled, the strict- 
ness of the rule was relaxed, until by the 10th century the 
decay of discipline was so complete in France that the 
monks are said to have been frequently unacquainted with. 
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the rule of St Benedict, and even ignorant that they w^ere 
bound by any mle at all. (Eobertson’s CJmrch Ux&tory, 
ii. p. 538.) These alternations are reflected in the monastic 
builclings and the arrangements of the establishment. 
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The reformation of these prevalent abuses generally took 
the form of the establishment of new monastic orders, with 
new and more stringent rules, requiring a modification of 
the architectural arrangements. One of the earliest of 
these reformed orders was the Cluniac. This order took Clngny, 
its name from the little tillage of Cliigiiy, 12 miles N.W. 
of Macon, near which, about a.d. 90D, a reformed Bene- 
dictine abbey was founded by William, Duke of Auvergne, 
under Berno, abbot of Beaumc. He was succoeded by 
Odo, who is often regarded as the founder of the order. 

The fame of Clugny spread far and wide. Its rigid nile 
was adopted by a vast number of the old Benedictine ab- 
beys, who placed themselves in affiliation to the mother , 
society, wMle new foundations sprang up in large num- 
bers, all owmg allegiance to the “ arcliahliot,” established 
at Clugny. By the end of the 12th century the uumbei 
of monasteries aflfiliated to Clugny in the variou.s coun- 
tries of W^texn Europe amounted to 2000. The monas- 
tic establishment of Clugny was one of the most extensive 
and magnificent in France. We may form some idea ol 
its enormous dimensions from the fact recorded, that when, 

A.i>. 1245, Pope Innocent lY,, accompanied, by twelve 
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cardinals, a patriarch, three archbishops, the two generals 
of the Carthusians and Cistercians, the king (St Loins), 
and three of his sons, the qncen mother, Baldwin, Count 
of Flanders and Emperor of Constantinople, the Duke of 
Burgundy, and six lords, visited the abbey, the whole 
party, with their attendants, were lodged within the 
monastery without disarranging the monks, 400 in iiiini- 
ber. Nearly the whole of the abbey buildings, including 
the magnificent church, were swept away at the close of the 
last century. When the annexed ground-plan was taken, 
shortly before its destruction, nearly all the monastery, with 
the exception of the church, had been rebuilt. The church, 
the ground-plan of which hears a remarkable resemblance 
to that of Lincoln Cathedral, was of vast dimensions. It 
was 656 feet by 130 feet wide. The nave was 102 feet, 
and the aisles 60 feet high. The nave (G) had double 
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vaulted aisles on either side. Like Lincoln, it had an 
eastern as well as a western transept, each furnished with 
apsidal chapels to the east. The western transept was 213 
feet long, and the eastern 123 feet. The choir terminated 
in a semicircular apse (F), surrounded by five chapels, also 
semicircular. The western entrance was approached by an 
ante-church, or mrtJiexCB), itself an aisled church of no mean 
dimensions, flanked by two towers, rising from a stately 
flight of steps bearing a large stone cross. To the south 
of the church lay the cloister-court (H), of immense size, 
placed much further to the west than is usually the case. 
On the south side of the cloister stood the refectory (P), an 
immense building, 100 feet long and 60 feet wide, accommo- 
dating six longitudinal and three transverse rows of tables. 
It was adorned with the portraits of the chief benefactors 
of the abbey, and with Scriptural subjects. The end wall 
displayed the Last Judgment. We are unhappily unable to 
identify any other of the principal buildings'(N). The abhof s 
residence (K), still partly standing, adjoined the entrance- 
gate. The guest-house (L) was close by. The bakehouse 


(M), also rcuiaiiiing, is a detached building of immense 
size. The first English house of the Clumac order was that Englisli 
of Lewes, founded by the Earl of Warren, dr. A.n. 1077. 

Of this only a few fragments of the domestic buildings exist. 

The best pieserved Cluniac houses in England are Castle 
Acre, Norfolk, and Weiilock, in Shropshu'e. Ground-plans 
of both are given in Britton’s Architectural Antiquities. 

They show several departures from the Benedictine arrange- 
ment. In each the prior’s house is remarkably perfect. 

All Cluniac houses in England were French colonies, go- 
verned by priors of that nation. They did not secure their 
independence nor become “ abbeys ” till the reign of Henry 
VI. The Clumac revival, uuth all its brilliancy, was hut 
short lived The celebrity of this, as of other orders, 
worked its moral ruin. With their growth in wealth and 
dignity the Cluniac foundations became as worldly in life 
and as relaxed in discipline as their predecessors, and a 
fresh reform was needed. The next great monastic re- 
vival, the Cistercian, arising in the last years of the lltll 
centuiy, had a wider diffusion, and a longer and more 
honourable existence. Owing its real origin, as a distinct 
foundation of reformed Benedictines, m the year 1098, 
to a countryman of our own, Stephen Harding (a native of 
Dorsetshire, educated in the monastery of Sherborne), and 
deriving its name from Citeaux {Gisterckm), a desolate 
and almost inaccessible forest solitude, on the borders of 
Champagne and Burgundy, the rapid growth and wide 
celebrity of the order is undoubtedly to be attributed to 
the enthusiastic piety of St Bernard, abbot of the first of 
the monastic colonies, subsequently sent forth in such quick 
succession by the first Cistercian houses, the far-famed 
abbey of Clairvaux (de Clara Valle), a.d. 1116. 

The rigid self-abnegation, which, was the ruling principle Oisteioian. 
of this reformed congregation of the Benedictine order, 
extended itself to the churches and other buildings erected 
by them. The characteristic of the Cistercian abbeys was 
the extremest simplicity and a studied plainness. Only one 
tower — a centralone — ^was permitted, and thatwas to be very 
low. Unnecessary pinnacles and turrets were prohibited. 

The triforium was omitted. The windows were to be plain 
and undivided, and it was forbidden to decorate tbem with 
stained glass. All needless ornament was proscribed. The 
crosses must be of wood; the candlesticks of iron. The 
renunciation of the world was to be evidenced in all that 
met the eya The same spirit manifested itself in the 
choice of the sites of their monasteries. The more dismal, 
the more savage, the more hopeless a spot a|)peared, the 
more did it please their rigid mood. But they came not 
merely as ascetics, hut as improvers. The Cistercian 
monasteries are, as a rule, found placed in deep weU- 
watcred valleys. They always stand on the border of a 
stream; not rarely, as at Fountains, the buildings extend 
over it. These valleys, now so rich and productive, wore a 
very different aspect when the brethren first chose them as 
the place of their retirement. Wide swamps, deep mo- 
rasses, tangled thickets, wild impassable forests, were their 
prevailing features. The “ Bright Valley," Clara Yallis of 
St Bernard, was known as the “ Valley of Wormwood," 
infamous as a den of robbers. It was a savage dreary 
solitude, so utterly barren that at first Bernard and his 
companions were reduced to live on beech leaves."^ — (Mil- 
man’s Lot. Christ, vol. iii. p. 335.) 

All Cistercian monasteries, unless the circumstances of 
the locality forbade it, were arranged according to one plan. 

The general arrangement and distribution of the various 
buildmgs, which went to make up one of these vast esta- 
blishments, may be gathered from that of St Bernard's 
own Abbey of Clairvaux, which is here given, Gaimiii, 

It will be observed that the abbey precincts aresurrounded 
by a strong wall, furnished at intervals with watch- 
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towers and otlier defensive works. Tie wall is nearly 
encircled by a stream of water, artificially diverted from the 
smaD rivulets which flow through the precincts, furnishing 
the establishment with an abundant supply in every part, 
for the irrigation of the gardens and orchards, the sanitary 
requirements of the brotherhood, and for the use of the 
offices and workshops. The precincts are divided across 
the centre by a wall, running from N. to S., into an 
outer aud inner ward,— the former containing the menial, 
the latter the monastic buildings The precincts are 
entered by a gateway (P), at the extreme western ex- 
tremity, giving admission to the lower ward. Here the 
barns, granaries, stables, shambles, workshops, and work- 
men’s lodgings were placed, withont any regard to sym- 
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metry, convenience being the only consideration. Ad- 
vancing eastwards, we have before us the wall separating 
the outer and inner ward, and the gatehouse (D) affording 
communication between the two. On passing through the 
gateway, the outer court of the inner ward was entered, 
with the western fagade of the monastic church in front. 
Immediately on the right of entrance was the abbot’s 
house (G), in close proximity to the guest-house (I’). On 
the other side of the court were the stables, for the accommo- 
dation of the horses of the guests and their attendants (H). 
The church occupied a central position. To the south 
were the great cloister (A), surrounded by the chief monas- 
tic buildings, and further to the east the smaller doister, 
opening out of which were the infirmary, novices’ lodgings, 
and quarters for the aged monks. StiU further to the east, 
divided from the monastic buildings by a wall, were the 
vegetable gardens and orchards, and tank for fish. The 


large fish-ponds, an indispensable adjunct to any ecclesias- Clairrauj, 
tical foundation, on the formation of which the monks 
lavished extreme care and pains, and which often remain 
as almost the only visible traces of these vast establish- 
ments, were placed outside the abbey walls. 

The Plan No. 2 furnishes the ichnograpliy of the dis- 
tinctly monastic buildings on a larger scale. The usually 
unvarying arrangement of the Cistercian houses allows us 
to accept this as a type of the monasteries of this order. 

The church (A) is the chief feature. It consists of a vast 
nave of eleven bays, entered by a narthex, with a transept 
and short apsidal choir. (Itmay beremarkedthat the eastern 
limb in all unaltered Cistercian churches is remarkably 
short, and usually square.) To the east of each limb of 
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the transept are two square chapels, divided according to 
Cistercian rule by solid walls. Nine radiating chapels, 
similarly divided, surround the apse. The stalls of the 
monks, forming tiie ritual choir, occupy the four eastern 
bays of the nave. There was a second range of stalls in 
the extreme western bays of the nave for the fratres converd, 
or lay brothera To the south of the church, so as to 
secure as much sun as possible, the cloister was invariably 
placed, except when local reasons forbade it Bound the 
cloister (B) were ranged the buildings connected with tire 
monks’ daily life. The chapter-house (0) always opened 
out of the east walk of the cloister in a line with the 
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Olairvaux. south transept. In Cistercian houses this -ft'as quaduiu- 
gular, and was divided by pillars and arches into tw'o or 
three aisles. Between it and the transept we find the 
saenstry (X), and a small book room (Y), armariohmi, 
where the brothcis deposited the volumes borrowed from 
the library. On the other side of the chapter-house, to 
the south, is a passage (D) communicating with the courts 
and buildings beyond. This was sometimes known as the 
parlour, colloquii locus, the monks having the privilege of 
conversation here. Here also, when discipline became 
relaxed, traders, who had the liberty of admission, were 
allowed to display their goods. Beyond this we often find 
the calefadoriuui or day-room — ^aii ajoartinent warmed 
by flues beneath the pavement, where the brethren, half- 
frozen during the night offices, betook themselves after the 
conclusion of lauds, to gain a little warmth, grease their 
sandals, and get themselves ready for the work of the day. 
In the plan before us this apartment (E) opens from the 
south cloister walk, adjoining the refectory. The place 
usually assigned to it is occupied by the vaulted substruc- 
ture of the dormitory (Z). The dormtoi'y, as a rule, was 
placed on the east side of the cloister, running over the 
caUfartory and chapter-house, and joined the south transept, 
Avliere a flight of steps admitted the brethren into the 
church for nocturnal services. Opening out of the dor- 
mitory was always the necessarium, planned with the 
greatest regard to health and cleanliness, a water-course 
invariably running from end to end. The refectory opens 
out of the south cloister at (G). The position of the refec- 
tory is usually a marked point of difference between Bene- 
dictine and Cistercian abbeys. In the former, as at Can- 
terbury, the refectory ran east and west parallel to the nave 
of the church, on the side of the cloister furthest removed 
from it. In the Cistercian monasteries, to keep the noise 
and sound of dinner still further away from the sacred 
building, the refectory was built north and south, at right 
angles to the axis of the church. It was often divided, 
sometimes into two, sometimes, as here, into three aisles. 
Outside the refectory door, in the cloister, was the lavatory, 
where the monks ■washed their hands at dinner time. The 
buildings belonging to the material life of the monks lay 
near the refectory, as far as possible from the church, to 
the 8.W. With a distinct entrance from the outer court 
was the kitchen court (F), with its buttery, scullery, and 
larder, and the important adjunct of a stream of running 
water. Burther to the west, projecting beyond the line of 
the west front of the church, were vast vaidted apartments 
(SS), ser-viug as cellansand storehouses, above which was the 
dormitory of the conversi. Detached from these, and separ 
rated entirely from the monastic buildings, were various 
workshops, which convenience required to be banished to 
the outer precincts, a saw-mill and oil-mill (UXI) turned 
by water, and a currier’s shop (Y), where the sandals and 
leathern girdles of the monks were made and repaired. 

Beturning to the cloister, a vaulted passage admitted to 
the small cloister (I), opening from the north side of which 
were eight small cells, assigned to the scribes employed in 
copying works for the library, which was placed in the 
upper story, accessible by a turret staircase. To the 
south of the small cloister a long hall rsdn be noticed. 
This was a lecher e-Jiall, or rather a hall for the religions 
disputations customary among the Cistercians. From this 
cloister opened the infirmary (K), with its hall, chapel, 
cells, blood-letting house, and other dependencies. At the 
eastern verge of the vast group of buildings we find the 
mvim' lodgings (L), with a third cloister near the 
no-vices’ quarters and the original guest-house (M). De- 
tached from the great mass of the monastic e^fices was 
the original abbot’s house (N), with its dining-hall (P). 
Closely adjoining to this, so that the eye of the father of 


the whole establishment should be constantly over those 
who stood the most in need of his watchful care, — those 
who were training for the monastic life, and those who had 
worn themselves out in its duties, — was a fourth cloister 
(0), ■with aimexed btuldiugs, devoted to the aged and 
infirm members of the establishment. The cemetery, the 
last resting-place of the brethren, lay to the north side of 
the nave of the church (H). 

It will be seen that the arrangement of a Cistercian 
monastery was in accordance with a clearly-defined system, 
and admirably adapted to its purpose. 

The base court nearest to the outer wall contained the 
buildings belonging to the functions of the body as agri- 
ciilturahsts and employers of labour. Advancing into the 
inner court, the buildiiigs devoted to hospitality are found 
close to the entrance; while those connected with the 
supply of the material wants of the brethren, — the kitchen, 
cellars, (fee , — ^form a court of themselves outside the cloi.ster, 
and quite detached from the church. The church refec- 
tory, dormitory, and other buildings belonging to the 
professional Me of the brethren, surround the great 
cloister. The small cloister beyond, with its scribes’ 
cells, library, hall for disputations, &;c., is the centre of the 
hterary Me of the community. The requirements of sick- 
ness and old age are carefully provided for in the infirmary 
cloister, and that for the aged and infirm members of the 
establishment. The same group contains the quarters of 
the novices. 

This stereotyped arrangement is further illustrated by Citoaux. 
the accompanying bird’s eye -view of the mother cstablisli- 
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directs travellers to tlie gate of the monastery, readied by 
an avenue of trees. On one side of the gatc-bouse (B) 
is a long building (C), probably the almonry, with a 
dormitory above for the lower class of guests. On the other 
side 13 a chapel (D). As soon as the porter heard a stranger 
knock at the gate, he rose, saying, Leo gratias^ the oppor* 
tunity for the exercise of hospitality being regarded as a 
cause for thankfulness. On opening the door ho welcomed 
the now arrival with a blessing — BeMdicit^, Ho fell on 
his knees before him, and then went to inform the abbot. 
However important the abbot’s occupations might be, he 
at once hastened to receive him whom heaven had sent. 
He also threw himself at his guest’s feet, and conducted 
him to the chapel (D) purposely built close to the gata 
After a short prayer, the abbot committed the guest to 
the care of the brother hospitaller, whose duty it was to 
provide for his wants, and conduct the beast on which he 
might be riding to the stable (F), built adjacent to the 
inner gate-house (E). This inner gate conducted mto 
the base court (T), round which were placed the bams, 
stables, cow-sheds, (kc. On the eastern side stood the 
dormitory of the lay brothers, /m^m conversi (G), detached 
from the cloister, with cellars and storehouses below. At 
(H), also outside the monastic binldings proper, was the 
abbot’s house, and annexed to it the guest-house. For 
these buildings there was a separate door of entrance into 
the church (S). The large cloister, with its surroundmg 
arcades, is seen at V. On the south end projects the 
refectory (K), with its btchen at (I), accessible from the 
base court. The long gabled building on the cast side of 
tho cloister contained on the ground floor the chapter- 
house and calefactory, with the monks’ dormitory above 
(M), communicating with the south transept of the church. 
At (L) was the staircase to the dormitory. The small 
cloister is at (W), where wore the carols or cells of the scribes, 
with the libra^ (P) over, reached by a turret staircase. 
At (E) Ave see a portion of the infirmary. The whole pre- 
cinct is surrounded by a strong buttressed wall (X^), 
pierced with arches, through which streams of water are 
introduced. It will he noticed that the choir of tho church 
is short, and has a square end instead of the usual apse. 
Tho tower, in accordance with the Cistercian rule, is very 
low. The windows throughout accord with the studied 
siiMhcity of the order. 

The Enghsh Cistercian houses, of which there are such 
extensive and beautiful remains at Fountaias, Eievank, 
EjrkstaU, Tintern, Netley, <fec., were mainly arranged after 
the same plan, with slight local variations. As an example, 
we give the ground-plan of KirkstaJl Abbey, which is one 
of the best preserved and least altered. The church here 
is of the Cistercian type, with a short chancel of two 
squares, and transepts with three eastward chapels to each, 
divided by solid w^ (2 2 2). The whole is of the most 
studied plainness. The Avindows are unornamented, and 
the nave has no triforium. The cloister to the sonlh (4) 
occupies the whole length of the nave. On the east side 
stands the two-aisled chapter house (61, between which and 
the south transept is a sacristy (3), and on the other 
side tAVo small apartments, one of wMch was probably 
the parlour (6). Beyond this stretches southward the 
calefactory or day-room of the monks (14). Above this 
whole range of buildiag runs the monks’ dormitory, opening 
by stairs into the south transept of the church. At the 
other end were the necessaries. On the south side of the 
cloister wo have the remains of the old refectory (11), 
running, as in Benedictine houses, from east to west, and 
the new refectory (12), which, with the increase of the 
inmates of the house, superseded it, stretching, as is usual 
in Cistercian houses, ffom north to south. Adjacent to 
this apartment arc the remains of the kitchen, pantry, and 


buttery. The arches of the lavatory ai‘e to be seen near 
the refectory entrance. The western side of the cloister 
is, as usual, occuiiied by vaulted cellars, supporting on tho 
upper story the dormitory of the lay brothers (8). Ex- 
tending from the south-east angle of tho mam group of 
buildings are the walls and foundations of a secondary 
group of considerable extent. These have been identified 
either with the hospitium or Avith the abbot’s house, but 
they occupy the position m which the infirmary is more 
nsuaUy found. The hall was a very spacious apartment, 
measuring 83 feet in length by 48 feet 9 inches in breadth 
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and was divided by two rows of columns. The fish-ponds 
lay between the monastery and the river to tho south. The 
abbey mill was situated about 80 yards to the north-Avest, 

The mill-pool may be distinctly traced, together Avith the 
gOAvt or mill stream. 

Fonniains Abbey, first founded a.I). 1132, deserves Pout tolas, 
special notice, as one of the largest and best preserved 
(Mercian houses in England. But the earlier buildings 
received considerable additions and alterations in the later 
paiod of the order, causing deviations from the strict 
Cistercian type. The church stands a short distance to 
tho nortii of the river Skell, the buildings of the abbey 
stretching down to and even across the stream. We have 
the cloister (H) to the south, with the three-aisled chapter- 
house (I) and calefactory (L) opening from its eastern walk, 
and the refectory (S), ■with the kitchen (Q) and buttery (T) 
attached, at right angles to its southern Avalk. Parallel 
with the western Avalk is an immense vaulted substructure 
(IJ), incorrectly styled the cloisters, serving as cellars and 
store-rooms, and supporting the dormitory of the 
abova This btulding extended across the river. At its 
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S.W. corner were the necessaries (V), also built, as usual, 
above the swiftly flowing stream. The monks’ dornutoiy 
was in its usual position above the chapter-house, to the 
south of the transept. As peculiarities of arrangement 
may be noticed the position of the kitchen (Q), between the 
refectory and calefactory, and of the infirmary (W) (unless 
there is some error in its designation) above the river to 
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the west, adjoining the guest-houses (XX).^ We may also call 
attention to the greatly lengthened choir, commenced by 
Abbot John of York, 1203-1211, and earned on by Ms 
successor, terminating, like Durham Cathedral, in an 


eastern transept, the work of Abbot John of Kent, 1220- 
1247, and to the tower (D), added not long before the dis- 
solution by Abbot Huby, 1494-1520, in a very unusual 
position at the northern end of the north transept. The 
abbot’s house, the largest and most remarkable example of 
this class of buddings in the kingdom, stands south to 
the east of the church and cloister, from wMch it is divided 
by the kitchen court (K), surrounded by the ordinary domestic 
offices. A considerable portion of this house was erected 
on arches over the Skell. The size and character of this 
housoy probably, at the tune of its erection, the most 
spacious house of a subject in the kingdom, not a castle, 
bespeaks the wide depaiture of the Cistercian order from 
the stern smiplicity of the original foundation; The hall 
(2) was one of the most spacious and magnificent apart- 
ments in mediaeval tunes, measuring 170 feet by 7 0 feet. 

Like the haU in the castle at Winchester, and Westminster 
Hall, as originally built, it was divided by 18 pillars and 
arches, with 3 aisles. Among other apartments, for tlie 
designation of wMch we must refer to the ground-plan, 
was a domestic oratory or chapel, 46} feet by 23 feet, and 
a kitchen (7), 50 feet by 38 feet. The whole arrangements 
and character of the building bespeak the rich and powerful 
feudal lord, not the humble father of a body of hard- 
working brethren, bound by vows to a life of poverty and 
self-denying toil. In the words of Dean Milman, ‘Hlie 
superior, once a man bowed to the earth with humihty, 
care-worn, pale, emaciated, with a coarse habit bound 
with a cord, with naked feet, had become an abbot on his 
curvetting palfrey, in rich attire, with his silver cross before 
Mm, travelling to take his place amid the lordliest of tlie 
realm.” — (Lat. Christy vol. iii. p. 330.) 

The buildings of the Austm Camus or Blade, Canons Black or 
(so called from the colour of their habit) present few Austin 
distinctive peculiarities This order had its first seat in Canons. 
England at Colchester, where a house for Austin Canons 
was foimded about a.d. 1105, and it voiy soon spread 
widely. As an order of regular clergy, holding a middle 
position between monks and secular canons, almost resem- 
bhng a community of parish priests living under rule, 
they adopted naves of great length to accommodate large 
congregations. The choir is usually long, and is some- 
times, as at Llanthony and Christ Church (Tivynham), 
shut off from the aisles, or, as at Bolton, Kirkham, &c., is 
destitute of aisles altogether. The nave in the northern 
houses, not unfrequently, had only a north aisle, as at 
Bolton, Bnnkburn, and Lanercost. The arrangement of 
the monastic bxdlMngs followed the ordinary type. The 
prior’s lodge was almost invariably attached to the S.W. 
angle of the nave. The annexed plan of the Abbey of 
St Augustine’s at Bristol, now the cathedral church of Bristol. 
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that dty, shows the arrangement of the buildings, which 
dot)arts very little from the ordinary Benedictme type. 
The Austm Canons' house at Thornton, in lincolnshire, is 
remarkable for the size and magnificence of its gate-house, 
the upper floors of which formed the guest-house of the 
estabhshinent, and for possessing an octagonal chapter- 
house of Decorated data 

, Pieraous- The Ft'emonstratemuin regular canons, or White Canons, 

, tiatensiau, ]iad as many as 35 houses in England, of which the most 
remaining are those of Easby, Yorkshire, and 
Bayhani, Sussex. The head house of the order m England 
was Welbeck. This order ivas a reformed branch of the 
Austin canons, founded, A.n. 1119, by Norhert (horn at 
Xanten, on the Lower Ehine, c. 1080) at Prdmontrd, a 
secluded marshy ralley in the forest of Coney, in the 
diocese of Laon. The order spread widely. Even in the 
founder’s lifetime it possessed houses in Syria and Pales- 
tine. It long maintained its rigid austerity, till in the 
course of years wealth impaired its discipline, and its 
members sank into indolence and luxury. The Premon- 
stratensians were brought to England shoiidy after a.d. 
11 40, and were first settled at Newhouse, in Lmcolnshire, 
near the Humber. The ground-plan of Easby Abbey, 
owing to its situation on the edge of the steeply-sloping 
banks of a river, is singularly irregular. The doister is 
duly placed ou the south side of the church, and the 
chief buildings occupy their usual positions round it. 
But the doister garth, as at Chichester, is not rectangu- 
lar, and all the surrounding buildings are thus made to 
sprawl in a very awkward fashion. The church follows 
the plan adopted by the Austin canons in thdr northern 
abbeys, and has only one aisle to the nave— that to the 
north; while the choir is long, narrow, and aisleless. 
Each transept has an aisle to the east, forming three 
chapels. 

The church at Bayham was destitute of aisle either to 
nave or choir. The latter terminated in a three-sided apse. 
This church is remarkable for its exceeding narrowness in 
proportion to its length. Extending in longitudinal dimen- 
sions 257 feet, it is not more than 26 feet broad. To 
adopt the words of Mr Beresford Hope — “ Stem Premon- 
stratensian canons wanted no congregations, and cared 
for no processions ; therefore they built their church like a 
long room." 

ECaTlbusian. The Ourtivusian order, on its establishment by St Bruno, 
about A.D. 1084, devdoped a greatly modified form and 
arrangement of a monastic institution. Tbe principle of 
this order, which combined the ccenobitic with the solitaiy 
life, demanded the erection of buildings on a novel pln-n 
This plan, which was first adopted by St Bruno and his 
twelve companions at the original institution at Chaitreux, 
near Grenoble, was maintained in aU the Carthusian 
establishments throughout Europe, even after the ascetic 
severity of the order had been to some extent relaxed, and 
the primitive simplidty of their bdldmgs had been ex- 
changed for the magnificence of decoration which charac- 
terises such foundations as the Certosas of Pavia and 
Florence. According to the rule of St Bruuo, all the 
members of a Carthusian brotherhood lived in the most 
absolute solitude and silence. Each occupied a sma ll 
detached cottage,^ standing by itself in a small garden 
surrounded by high walls and connected by a common 
corridor or cloister. Li these cottages or cells a Carthusian 
monk passed his time in the strictest asceticism, only 
leaving Ms solitary dwelling to attend the services of the 
Church, except on certain days when the brotherhood 
assembled in the refectory. 

The peculiarity of the arrangements of a Carlhusian 
monastery, or fwter-lwme, as it was called in 
from a corruption of the French (^ariremf is exMbited in 
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the plan of that of Clermont, from Viollet le Due. The Cloraont. 
whole establishment is surrounded ivith a wall, furnished 
at intervals with watch towers (E). The enclosure is 
divided into two courts, of wMch the eastern court, sur- 
rounded by a cloister, from wMcb the cottages of tlie 
monks (I) open, is much the larger. The two courts are 



divided by the main buildings of the moiiastory, including 
the church, the sanctuary (A), divided from (B), the monies’ 
choir, by a screen with two altars, the smaller cloister to 
the south (S) surrounded by the chapter-house (E), tlie 
refectory (X) — ^these buildings occupying their normal 
position— and the chapel of Pontgibaud (K). The kitchen 
with its offices (Y) lies behind the refectory, accessible 
I from the outer court without enteiing the cloister. To 
the north of the church, boyond the .sacristy (L), and tlie 
side chapels (M), we fimd the cell of the sub-prior («), with 
its garden. The lodgings of the prior (G) occupy the 
centre of the outer court, immediately in front of tlic west 
door of the church, and face the gateway of the convent (0). 
A small raised court with a fountain (C) is before it. This 
outer court eJso contains the guest-chambers (P), the 
stables, and lodgings of the lay brothers (N), the barns 
and granaries (Q), lie dovecot (H), and the bakehouse (T). 
At (Z) is the prison. (In tMs outer court, in aU the earlier 
foundations, as at Witham, there was a smaller church in 
^dition to the larger church of the monks.) The outer and 
inner court are connected by a long passage (F), wide 
enough to admit a cart laden with wood to supply the 
cells of the brethren with fuel. The number of cells sur- 
rounding the great cloister is 18. They are all arranged 
on a uniform plan. Each tittle dwelling contains tlireo 
rooms : a sitting-room (0), warmed with a stove in winter; 
a sleepbig-room (D), furnished with a bed, a table, a bench, 
and a bookcase; and a closet (B). Between the cell and 
the doiste gallery (A) is a passage or corridor (B), cutting 
off the inmate of the cell from all sound or movement 
which might interrupt Ms meditations. The superior had 
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rieiaoTit. free access to this corridor, and through open niches was able 
to inspect the garden without being soon. At (I) u the 
hatch or turn-table, in which the daily allowance of food was 
deposited by a brother appointed for that puq>oae, afford- 
ing no view either inwards or outwards. (H) is the garden, 
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cultivated by the occupant of the coll. At (K) is tho 
wood-house. {¥) is a covered walk, with tlio necessary at 
the end. These arrangements are found with searcely any 
variation in all the cliartcr-housoa of Western Europe. 
Tho Yorkshire Charter-house of Mount Grace, founded by 
Thomas llollatid the young Duke of Surrey, nephew of 
Richard II.., and Marshal of England, during the revival 
of tho ixipularity of the order, about a.d. 1397, is the most 
perfect and best preserved English example. It is chomc- 
torisod by all the simplicity of the order. The church is a 
modest building, long, narrow, and aisleloss. Within tho 
wall of enclosure aru two courts. Tho smaller of the two, 
the south, presents tho usual arrangement of church, refec- 
ioiy, &c,, opening out of a cloister. The buildings are 
plain and solid. The northern court contains the cells, 14 
in number. It is surrounded by a double stone wall, the 
two walls being about 30 feet or 40 feet apart. Between 
those, each in its own garden, stand the cells; low-built 
two-storied cottages, of two or three rooms on the ground- 
floor, lighted with a larger and a smaller window to the 
side, and provided with a dooru'ay to tho court, and one at 
the back, oppusito to one in the outer wall, through wliich 
the monk may have conveyed the sweepings of his cell and 
tho refuse of his garden to tho “ oromus ” beyond. By the 
side of the dour to the court is a little hatch, through which 
the daily pittance of food was supplied, so contrived by 
turning at an angle in the wall that no one could cither 
look in or look out. A very perfect example of this hatch 
—an arrangement belonging to all Carthusian houses — 
exists at Miradores, near Burgos, which remains nearly as 
it was completed in 1480. 

There were only nine Carthusian houses in England. 

A'iibiun. The earliest was t^t at Witham in Somersetshire, founded 
by Henry 11., by whom the order was first brought into 
England. The wealthiest and .most magnificent was that 
of Shene or Richmond in Surrey, founded by Heniy Y. 
about A.i>. 1414. The dimensions of the buildings at 
Shene are stated to have been remarkably large. The 
great court measured 300 feet by 250 feet ; the cloisters 
were a square of 600 feet ; the hall was 1 10 feet in length 
by 60 feet in breadth. The most celebrated historically is 
the Charter-house of London, founded by Sir Walter Manny 
A.D. 1371, the name of which is preserved by the famous 


public school established on the site by Thomas Sutton 
A.n. 1611. 

An a^clo on monastic arrangements would bo incom- 
plete without some account of the convents of the Mondi- Mondlcai t 
cant or Preaching Friars, including the Block Friars or 
Dominicans, the Grey or Franciscans, tho White or Carmel- 
ites, tho Eremite or Austin Friars. Those orders arose at 
the beginning of the 13th century, when the Benedictines, 
together with their various reformed brandies, had termi- 
nated their active mission, and Christian Europe was ready 
for a new religious revival. Planting thcinsolve-s, os a rule, 
in large towns, and by preference in tlio poorest and most 
densely populated istricts, the Preaching Friars were 
obliged to adapt their buildings to the requirements of the 
site. Regularity nf arrangement, therefore, was not pos- 
sible, oven if they had studied it. Their churches, built 
for the reception of large congregations of hearers rather 
than worshipiiers, form a class by themselves, totally unlike 
those of the elder orders in ground-plan and character. 

They were usually long parallelograms unbroken by tran- 
septs. Tho nave very usually consisted of two equal bodies, 
ono containing the stalls of tho brotherhood, tho other left 
entirely free for tho congregation. The constructional 
choir is often wanting, the whole church fonuing one unin- 
terrupted structure, with a continuous range of windows. 

Tho cast end was usually square, but the Friars Church at 
Winchelsea had a polygonal apse. Wo not nnfrcquently 
find a single transept, sometimes of great size, rivalling or 
exceeding tlio nave. This arrangement is frequent in 
Ireland, where the numerous small friarios afford admirable 
exemplifications of these pecnliaritios of ground-plan. Tho 
friars’ churches •were at first destitute of lowers; but in tlio 
14th and 15th centuries, tall, slender towers wore com- 
monly inserted hotwmen the nave and the choir. The Grey 
Friars at Lynn, whore the tower is hexagonal, is a good 
cxamjtk I’ll© arraiigemout of tho monastic buildings is 
equally iiccullur and characteristic. Wo miss entirely tho 
regularity of tho buildings of the earlier orders. At the 
Jacobins ut Paris, a cloister lay to the north of the long 
narrow church of two imrallel aisles, while tho refectory — 
a room of immense length, qtdte detached from tho cloister 
— stretched across tlio area before the west front of the 
church. At Toulouse tlie nave also has two parallel aisles, 
but tho choir is apsidal, with radiating chapels. The refec- 
toiy strotclios northwards at right angles to the cloister, wliich 
lies to the north of tho church, Laving the chajitcr-house 
and sacristy on tho oast. As examples of English friaries, 
the Dominican hoase ut Norwich, and those of tho Domini- Norwlelu 
cans and Franciscans at Gloucester, may he mentioned. The OlonceBier. 
church of the Black Friars of Norwich dejiarts from the 
original type in tho nave (now St Andrew’s Hall), in having 
re^iu* aisles. In this it resembles the earlier examples of 
the Grey Friars at Reading, 'rhe choir is long and aisle- 
less ; an hexagonal tower between tho two, like that exist- 
ing at Lynn, has perished. The cloister and monastic 
bladings remain tolerably jierfoct to tho north. Tho 
Dominican convent at Gloucostcr still exhibits tho cloister- 
court, on the north side of which is the dosocrated church. 

The refectory is on the west side, and on tho south the 
dormitory of the 13th centuiy. This is a remarkably good 
example. There were 18 cells or cubicles on each side, 
divided by jiartitionR, the bases of which remain. On tho 
emit side was tho prior’s house, a building of later date. 

At the Grey or Franciscan Friars, the church followed tho 
ordinary type in having two equal bodies, each gabled, 
with a continuous range of windows. There was a slender 
tower between the nave and choir. Of tho convents of the 
Carmelite or White Friars we have a good example in tlm 
Abbey of Hulme, near Alnwick, the first of tho order in Hnlm#. 
England, founded a.d. 1240. Tho church is a narrow 
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oWoog, destitute of aisles, 123 feet long by only 26 feet 
wide. Tbe cloisters are to tbe south, with the chapter- 
house, <fcc., to the east, with the dormitory over. The 
prior’s lodge is placed to the west of the cloister. The 
guest-houses adjoin the entrance gateway, to which a chapel 
was annexed on the south side of the conventual area 
The nave of the church of the Austin Ihiars or Eremites 
in London is still standing. It is of Decorated date, and 
has wide centre and side aisles, divided by a very hght and 
graceful arcade. ’Some fragments of the south walk of the 
cloister of the Grey Friars exist among the buildiugs of 
Christ’s Hospital or the Blue-Coat School. Of the Black 
Fnars all has perished hut the name. Taken as a whole, 
the remains of the establishments of the friars afford little 
warrant for the bitter invective of the Benedictine of St 
Alban’s, Matthew Paris : — The friars who have been 
founded hardly 40 years have built residences as the 
palaces of Idngs. These are they who, enlarging day by 
day tiheir sumptuouo edifices, encircling them wikh lofty 
walls, lay up in them their incalculable treasures, impru- 
dently transgressing the hounds of poverty, and violating 
the very fundamental rules of their profession.” Allowance 
must here be made for jealousy of a rival order just rising 
in popularity. 

Every largo monastery had depending upon it one or 
moro smaller establishments known as cdU, These cells 
wero monastic colonies, sent forth by the parent house, and 
pdantod on some outlying estate. As an example, we may 
refer to the small religious house of St Mary Magdaleno’s, 
a coll of tho great Benedictine house of St Bfery’s, York, in 
the valley of tho Witham, to the south-east of the city of 
Lincoln. This consists of one long narrow range of bid- 
ing, of which the eastern part formed the chapel, and 
tho western contained tho apartments of the handful of 
monks of which it was tho homo. To the east may he 
traced the site of the abbey mill, with its dam and mill- 
lead. These cells, when belonging to a Clunian house, 
were called Ohedientice. 

The plan given by VioUet le Due of tho Priory of St 
Jean des Bom JlommSf a Cluniao cell, situated between 
the town of Avallon and tho viUago of Savigny, shows that 
these diminutive establishments comprised every essential 
feature of a monastery, — chapel, cloister, chapter-room, 
refectory, dormitory, all grouped according to the recog- 
nised arrangoraent. 

These Cluniac ohedientice differed from the ordinary 
Benodictmo calls in being also places of punishment, to 
which monks who had been guilty of any grave infringe- 
ment of the rules wore relegated as to a kmd of peniten- 
tiary. Here they were placed under tho authority of a 
prior, and were condemned to severe manual labour, ful- 
fiUing the duties usually executed by the lay brothers, who 
acted as farm-servants. 

The outlying farming establishments belonging to the 
monastic foundations were known as villce or grammes. 
They gave employment to a body of eornmn and labourers 
under the management of a monk, who bore the title of 
Brother Eospitcdler — the granges, like their parent in- 
stitutions, Wording shelter and hospitality to belated 
travellers. 

Authorities • — ^Dugdale, Monasticon; Fosbrooke, British 
Monachism; Helyot, Bictiomaire des Ordres Iteligieuix; 
Lenoir, Ardiiiedure Monaslique; VioUet le Due, Bictiojir 
naire Raisonnh de VArddieeture Francam; Walcott, 
Comerdual Arrangemeni; Willis, Alley of St QaU; Archmo- 
lo^csl Journal, vol. v , Oonventud Buddings of Carder- 
Imy; Cureon, Mowstenes oftlie Lmwt. (e, t.) 

ABBIATE GBASSO, a town in the north of Italy, near 
the Ticino, 14 miles W.S.W. of Milan. It has silk manu- 
factures, and contains about 5000 inhabitants. 
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ABBON ov Fleuky. or Abbo Floeiaceitsis, a learned 
Frenchman, born near Orleans in 945. He distinguished 
TiiTnap.lf in the schools of Pans and Bheims, and was a profi- 
cient in science, as known in Ms time. After spending two 
years in England, assisting Archbishop Oswald of York in 
restoring the monastic system, he returned to France, and 
was made Abbot of Fleury (970). He was twice sent 
to Rome by Robert the Wise (986, 99 G), and on each occa- 
sion succeeded in warding off a threatened papal interdict. 
He was killed in 1004, in endcavoming to quell a monkish 
revolt. He wrote an epitome of tho Lives of the Roman 
Pontifs, besides controversial treatises, letters, &c. 

ABBOT, the head and chief governor of a community 
of monks, called also in the East Archimemdrita, from 
mmka, “ a fold,” or Ucguinenos. The name allot is derived 
from the Hebrew as. Ah, or father, through the Syriac 
Alla. It had its origin in the monasteries of Syria, 
whence it spread through the East, and soon became 
accepted generally in all languages as the designation of 
the head of a monastery. At first it was employed as a 
respectful title for any monk, as wo learn from St J erome 
(in Epist, ad Gal. iv. 6, in Matt, xxiii, 9), but it was soon 
restricted to the Superior. 

The name abbot, though general in the West, was not 
universal. Among the Dominicians, Carmelite.^, Augus- 
tines, &c., the superior was called Rrcepositus, “ Provost,” 
and Bnor ; among the Franciscans, Ciisios, “Guardian;” 
and by the monks of Comnldoh, Major. 

Monks, as a rule, were laymen, nor at tho outset was 
the abbot any exception. All orders of clergy, therefore, 
even the “doorkeeper,” took precedence of Imn. For 
the reception of the sacraments, and for other religious 
offices, the abbot and his monks wero commanded to 
attend tho nearest church. — {Novellce, 1 3 3, c. ii. ) This rale 
naturally proved inconvenient when a monastery was 
situated in a desert, or at a distance from a city, and 
necessity compelled the ordination of abbots. This innova- 
tion was not introduced without a struggle, occlo.siastical 
dignity being regarded as inconsistent -with tho highor 
spiritual life, hut, before the close of the 6th ccntuiy, at least 
in the East, abbots seem almost universally to have become 
deacons, if not preshytera. The change spread more 
slowly in the West, where the office of abbot was commonly 
filled by laymen till the end of tho 7th century, and 
partially so up to the 11th. Ecclesiastical Councils wore, 
however, attended by abbots. Thus, at that held at C»u- 
stantinoplo, A.i>. 448, for tho condemnation of Eutyohes, 
23 archimandrites or abbots sign, with 30 bishops, and’ 
dr. A,i> 690, Archbishop Theodore promulgated a canon, 
inhibiting bishops from compelling abbots to attend 
coundls. Examples are not uncommon in Spain and 
in England in Saxon times Abbots •were permitted 
by the Second Council of Mciea, A.i>. 787, to ordain 
their monks to the inferior orders. This rulo was 
adopted in the West, and the strong prejudice against 
clerical monks having gradually broken down, eventually 
monks, ahnost without exception, belonged to some grade 
of tho ministry. 

Originally no abbot was permitted to rule over more 
than one monastic community, though, in some exceptional 
cases, Gregory the Great allowed tffio rale to ho broken. 
As time went on, violations of tho rule became incroa-singly 
frequent, as is poved by repeated enactments against it. 
The cases of Wilfrid of York, dr. a.d. 675, who held the 
abbacy of the monasteries he had founded at Hexham and 
Ripon, and of Aldhehn, who, at the same date, stood in 
the same double relation to those of Mahneshury, Frome, 
and Bradford, are only apparent transgres.sions of the rule. 
We find more decided instances of plurality in Hu gh of 
the royal Carlovingion house, dr. 720, who was at the same 
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time Bisliop of Eouen, Paris, Bayeux, and Abbot of Ponte- 
nelle and Jumi^ges ; and Sidonins, Bishop of Constance, 
who, being already Abbot of Eeichenan, took the abbacy of 
St Gall also. Hatto of Mentz, dr. 912, annexed to his 
see no less than 12 abbacies. 

In Egypt, the first home of monasticism, wo find ahhots 
in chief or archimandrites exercising jurisdiction over a 
large number of communities, each of which had its own 
abbot. Thus, Cassian speaks of an abbot in the Thebaid 
who had 500 monks under him, a number exceeded in 
other cases. In later times also, general jurisdiction was 
exercised over the houses of their order by the abbots of 
Monte Cassino, St Dalmatius, Clugny, &c. The abbot of 
Cassino was styled Ahhas Abbatum, The chiefs of other 
orders had the titles of Abbas Generalis, or Magister, or 
Minister Generalis. 

Abbots were originally subject to episcopal jm-isdiction, 
and continued generally so, in fact, in the West till the 
11th century. The Qodex of Justinian (hb. L tit. id. de 
Ep. log. xl.), expressly subordinates the abbot to epis- 
copal oversight. The first case recorded of the partial 
exemption of an abbot from episcopal control is that of 
Faustus, Abbot of Lerins, at the Council of Arles, a.d. 
456; but the oppressive conduct, and exorbitant daims 
and exactions of bishops, to which this repugnance to 
episcopal control is to be traced, far more than to the 
arrogance of abbots, rendered it increasingly frequent, 
and, in the 6th century, the practice of exempting religious 
houses partly or altogether from episcopal control, and 
making them responsible to the Pope alone, received an 
impulse from Gregory the Great. These exceptions, 
though introduced with a good object, had grown into a 
wide-spread and crying evil by the 12th century, virtually 
creating an impermm in impeHo, and entirely depriving 
the bishop of all authority over the chief centres of power 
and influence in his diocese. In the 12th century the 
abbots of Fulda claimed precedence of the Archbishop of 
Cologne. Abbots more and more aped episcopal state, 
and m defiance of the express prohibition of early councils, 
and the protests of St Bernard and others, adopted the 
episcopal insignia of mitre, ring, gloves, and sandals. A 
mitre is said to have been granted to the Abbot of Bobbio 
by Pope Theodoras I, a.d. 643, and to the Abbot of St 
Savianua by Sylvester II., a.p. 1000. Ducange asserts 
that pontifical insignia were first assigned to abbots by 
John XVIII., A.D. 1004-1009 ; but lh.6 first undoubted 
grant is said to be that to the Abbot of St Maximinian at 
Treves, by Gregory VII. (Hildebrand), a.d. 1073-1086. 
The mitred abbots in England were those of Abingdon, 
St Alban’s, Bardney, Battle, Bury St Edmund’s, St Augus- 
tine’s Canterbury, Colchester, Oroylaud, Evesham, Glas- 
tonbury, Gloucester, St Benet’s Hulme, Hyde, Malmes- 
bury, Peterborough, Eamsey, Beading, Selhy, Shrewsbury, 
Tavistock, Thoraey, Westminster, Winchcombe, St Mary’s 
York. Of these the precedence was originally yielded to 
the Abbot of Glastonbury, until in a.d. 1154 Adrian TV. 
(Nicholas Breakspear) granted it to the Abbot of St 
Alban’s, in which monastery he had been brought up. 
Next after the Abbot of St Alban’s ranked the Abbot of 
Westminster. 

To distinguish abbots from bishops, it was ordained that 
their mitre should be made of less costly materials, and 
should not be ornamented with gold, a rule which was 
soon entirely disregarded, and that the crook of their 
pastoral staff should turn inwards instead of outwards, 
indicating that their jurisdiction was ILmited to their own 
house. The adoption of episcopal insignia by abbots 
was followed by an encroachment on episcopal functions, 
which had to be spooially but ineffectually guarded against 
by the Lateran Council, a.d. 1123 In the East, abbots, 
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if m priests’ orders, -tvith the consent of the bishop, were, 
as we have seen, permitted by the Second Nicene Council, 
A.®. 787, to confer the tonsiire and admit to the order of 
reader ; but they gradually advanced higher claims, until 
we find them authorised by Bellarmine to be associated 
with a single bishop in episcopal consecrations, and per- 
mitted by Innocent IV, a.d. 1489, to confer both the 
subdiaconate and diaconate. Of course, they always and 
everywhere had the power of admitting their own monks, 
and vesting them with the religious habit. In the first 
instance, when a vacancy occurred, the bishop of the diocese 
chose the abbot out of the monks of the convent, but 
the right of election was transferred by jurisdiction to 
the monks themselves, reserving to the bishop the con- 
firmation of the election and the benediction of the new 
abbot. In abbeys exempt from episcopal jurisdiction, the 
confirmation and benediction had to bo conferred by the 
Pope in person, the house being taxed with the expenses 
of the new abbot’s journey to Rome. By the rule of St 
Benedict, the consent of the laity was in some unde- 
fined way required; but this seems never to have been 
practically enforced. It was necessary that an abbot 
should be at least 26 years of age, of legitimate birth, a 
monk of the house, unless it furnished no suitable can- 
didate, when a liberty was allowed of electing from another 
convent, well instructed himself, and able to instruct others, 
one also who had learned how to command by having prac- 
tised obedience. In some exceptional cases an abbot was 
allowed to name his own successor. Cassian speaks of an 
abbot in Egypt doing this ; and in later times we have 
another example in the case of St Bruno. Popes and 
sovereigns gradually encroached on the rights of the 
monks, until in Italy the Pope had usurped the nomina- 
tion of all abbots, and the b'ng in France, with the ex- 
ception of Clugny, Prdmontrd, and other houses, chiefs of 
their order. The election was for life, unless the abbot 
was canonically deprived by the chiefs of his order, or, 
when he was directly subject to them, by the Pope ox the 
bishop. 

The ceremony of the formal admission of a Benedictine 
ahbot in mediaeval times is thus prescribed by the consuetu- 
dinary of Abingdon. The newly elected abbot was to 
put off his shoes at the door of ■^e church, and proceed 
barefoot to meet the members of the house advancing in 
a procession. After proceeding up the nave, he was to 
kneel and pray at the topmost step of the entrance of the 
choir, into wMoh he was to be introduced by the bishop 
or his commissary, and placed in his stall The monks, 
then kneeling, gave Tiim the kiss of peace on the hand, 
and rising, on the mouth, the abbot holding his staff of 
o:ffice. He then put on his shoes in the vestry, and a 
chapter was held, and the bishop or his commissary 
preached a suitable sermon. 

The power of the abbot was paternal but absolute, 
limited, however, by the canons of the church, and, until 
the general establishment of exemptions, by episcopal 
control. As a rale, however, implicit obedience was en- 
forced ; to act without his orders was culpable ; while it 
was a sacred duty to execute his orders, however unrea- 
sonable, until they were withdrawn. Examples among the 
Egyptian monks of this blind submission to the commands 
of the superiors, exalted into a virtue by those who re- 
garded the entire crushing of the individual will as the 
highest exceUence, are detailed by Cassian and others, — e.g., 
a monk watering a dry stick, day after day, for months, or 
endeavouring to remove a huge rock immensdy exceeding 
his powers. St Jerome, indeed, lays down, as the principle 
of the compact between the abbot and his monks, that they 
should obey their superiors In all things, and perform what- 
ever they commanded,“-(Ep. 2, ad il^stooL de custod. 
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virgin.) So despotic did the tyranny become in the West, 
that in the time of Charlemagne it was necessa^ to re- 
strain abbots by legal enactments from mutilating their 
monks, and putting out their eyes, while the rule of St 
Columba ordained 100 lashes as the punishment for very 
slight offences. An abbot also had the power of excom- 
municating refractory nuns, which he might use if desired 
by their abbess. 

The abbot was treated with the utmost submission and 
reverence by the brethren of his house When he appeared 
either in church or chapter aU present rose and bowed. 
His letters were received kneehng, like those of tih.e Pope 
and the king. If he gave a command, the monk receiving 
it was also to kneel. No monk might sit in his presence, 
or leave it without his permission. The highest place was 
naturally assigned to him, both in church and at table. 
In the East he was commanded to eat with the other monks. 
In the West the rule of St Benedict appointed him a sepa- 
rate table, at which he might entertain guests and strangers. 
This permission opening the door to luxurious living, the 
Council of Aix, a.d. 817, decreed that the abbot should 
dine in the refectory, and be content with the ordinary 
fare of the monks, unless he had to entertain a guest. 
These ordinances proved, however, generally ineffectual to 
secure strictness of diet, and contemporaneous literature 
abounds with satirical remarks and complaints concerning 
the inordinate extravagance of the tables of the abbots. 
When the abbot condescended to dine in the refectory, his 
chaplains waited upon him with the dishes, a servant, if 
necessary, assisting them. At St Alban’s the abbot took 
the lord’s seat, in the centre of the high table, and was 
served on silver plate, and sumptuously entertained noble- 
men, ambassadors, and strangers of qnahty. When abbots 
dined in their own private hall, the rule of St Benedict 
charged them to invite their monks to their table, provided 
there was room, on which occasions the guests were to ab- 
stain from quarrels, slanderous talk, and idle gossipping. 
The complaint, however, was sometimes made (as by Matt. 
Pans of Wulsig, the thirdabbotof St Alban’s), thatthey invited 
ladies of rank to dine with them instead of their monlm. He 
ordinary attire of the abbot was according to rule to be the 
same as that of the monks. But by the 10th century the 
nile was commonly set aside, and we find frequent com- 
plaints of abbots dressing in silk, and adopting great 
sumptuousness of attire. Nay, they sometimes laid aside 
the monastic habit altogether, and assumed a secular dress.^ 
This wasanecessary consequence of their following the chase, 
which was quite usual, and indeed at that time only natural. 
With the increase of wealth and power, abbots had lost 
much of their special rehgious character, and become great 
lords, chiefly distinguished from lay lords by cehbacy. 
Thus we hear of abbots gomg out to sport, with their men 
carrying bows and arrows ; keeping horses, dogs, and 
huntsmen; and special mention is made of an abbot of 
Leicester, cir. 1360, who was the most skilled of all the 
nobihty in hare-hunting. In magnificence of equipage and 
retinue the abbots vied with the first nobles of the realm. 
They rode on mules with gilded bridles, rich saddles and 
housings, carrying hawks on their wrist, attended by an 
immense tram of attendants The bells of the churdhes 
were rung as they passed. They associated on equal terms 
with laymen of the highest distinction, and shared all their 
pleasures and pursuits. This rank and power was, how- 
ever, often used most beneficially. For instance, we read 
of Whiting, the last Abbot of Glastonbury, judicially mur- 
dered by Henry VIII., that his house was a kind of wdl- 
ordered court, where as many as 300 sons of noblemen and 


^ Walworth, the fourth abhot of St Alhan’s, circa 930, is charged hy 
Matthew Pans with adopting the attire of a sportsman. 


gentlemen, who had been sent to him for virtuous educa- 
tion, had been brought up, besides others of a meaner rank, 
whom he fitted for the universities. His table, attendance, 
and oflScers were an honour to the nation. He would 
entertain as many as 500 persons of rank at one time, 
besides reheving the poor of the vicinity twice a-week. 
He bo-d his country houses and fisheries, and when ho 
travelled to attend Parliament his retinue amounted to 
upwards of 100 persons. The abbots of Clugny and 
Vendome were, by virtue of their office, cardinals of the 
Romish Church. 

In process of time the title abbot was improperly trans- 
ferred to clerics who had no connection with the monastic 
system, as to the principal of a body of parochial 
clergy; and under the Carlovingians to the chief chaplain 
of the king, Ahbas Curice, or military chaplain of the em- 
peror, Abbas Castrensis. It even come to be adopted by 
purely secular officials. Thus the chief magistrate of the 
republic at Genoa was called Allas Populi. Ducange, in 
his Glossary, also gives us Allas Campanilis, Clochaii, 
Palaiii, Scholaris, <fec. 

Lay allots^ so called, had their origin in the system of 
ccmriiendaiion, in the 8th century. By this, to meet any 
great necessity of the state, such as an inroad of the Sara- 
cens, the revenues of monasteries were temporarily com- 
mended, handed over to some layman, a noble, or even 
the king himself, who for the time became titular abbot. 
Enough was reserved to maintain the monastic brother- 
hood, and when the occasion passed away the reveimcs 
were to be restored to their rightful owners. The estates, 
however, had a habit of lingering in lay hands, so that in 
iho 9th and 10th centuries most of tho sovereigns and 
nobles among the Pranks and Burgundians wore titular 
abbots of some great monastery, the revenues of which 
they applied to their own purposes. These lay-abbots 
were styled Alhacomites or Allates Milites, Hugh Capet, 
before his elevation to the tlirono, as an Allacomes held 
the abbeys of St Denis and St Germain in conimendam. 
Bishop Hatto, of Mentz, a.d. 891-912, is said to have held 
12 abbeys in commendam at once. In England, as wo see 
from the Acts of the Council of Cloveshoo, in the 8th 
century, monasteries were often invaded and occupied by 
laymen. This occurred sometimes from the monastery 
having voluntarily placed itself under tlio protection of a 
powerful layman, who, from its protector, became its ojv 
pxessor. Sometmies there were two lines of abbots, one of 
laymen enjoying tho lion’s share of the revenues, another 
of clerics fulfilling the proper duties of an abbot on a small 
fraction of the income. The gross abuse of lay commen- 
dation which had sprung up during the comiption of 
the monastic system passed away with its reformation in 
the 10th century, either voluntarily or by compukion. 
The like abuse prevailed in the East at a later period. 
John, Patriarch of Antioch, at the beginning of the 12th 
century, mforms us that in his time most monasteries had 
been handed over to laymen, lemjiciarii, for life, or for 
part of their hves, by the emperors. 

In conventual cathedrals, where the bishop occupied 
the place of the abbot, the functions usually devolving on 
the superior of the monastery were performed hy a prior. 
In other convents the prior was the second officer next to 
tho abhot, representing him in his absence, and fulfilling 
his duties. The superiors of the cells, or small monastic 
establishments dependent on the larger monasteries, were 
also called priors. They were appointed by tlie abbots, 
and held office at their pleasure. 

Authorities On^/wies; Ducange, Glossary, 
Herzog, Realwdrterluch ; Robertson, Oh. Hist.; Martene, 
DeAntia. Monast. Ritilus ; Montalombert, Monies of the 
West. 
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ABBOT, Charles, speaker of the House of Commons 
from 1802 to 1817, afterwards created Lord Colchester. 
See Colchester. 

ABBOT, George, Archbishop of Canterbury, was born 
October 19, 1562, at Guildford in Surrey, where his father 
was a cloth-worker. He studied at Balhol College, Oxford, 
and was chosen Master of University College in 1597. 
He was three times appointed to the office of Vice-Chan- 
cellor of the University. When in 1604 the version of the 
Bible now in use was ordered to be prepared. Dr Abbot’s 
name stood second on the list of the eight Oxford divines 
to whom was intrusted the translation of the Hew Testa^ 
ment, excepting the Epistles. In 1608 he went to Scotland 
with the Earl of Dunbar to arrange for a union between 
the Churches of England and Scotland, and his conduct in 
that negotiation laid the foundation of his preferment, by 
attracting to him the notice and favour of the king. With- 
out having held any parochial charge, he was appointed 
Bishop of Lichfield and Coventry in 1609, was translated 
to the see of London a month afterwards, and in less 
than a year was made Archbishop of Canterbury. This 
rapid preferment was due as much perhaps to his flat- 
tering his royal master as to his legitimate merits. After 
his elevation he showed on several occasions firmness 
and courage in resisting the king. In the scandalous 
divorce suit of the Lady Erances Howard against the Earl 
of Essex, the archbishop persistently opposed the dissolu- 
tion of the marriage, though the influence of the king and 
court was strongly and successfully exerted in the opposite 
direction. In 1618, when a declaration was publhihed by 
Lho king, and ordered to be read in all the churches, per- 
mitting sports and pastimes on the Sabbath, Abbot had 
the courage to forbid its being read at Croydon, where he 
happened to be at the time. As may be inferred from 
the incident just mentioned, Abbot was of the Protestant or 
Puritan party in the Church. He was naturally, therefore, 
a promoter of the match between the Elector Palatine and 
the Princess Elizabeth, and a firm opponent of the projected 
marriage of the Prince of Wales with the Infanta of Spain. 
This policy brought upon him the hatred of Laud and the 
court. The king, indeed, never forsook him; but Buck- 
ingham was his avowed enemy, and he was regarded with 
dishke by the Prince of Wales, afterwards Charles I. 
In 1622 a sad misfortune befell the archbishop while 
ljuuting in Lord Zouch’s park at Bramzill. A bolt from 
his cross-brow aimed at a deer happened to strike one of 
the keepers, who died within an hour, and Abbot was so 
greatly distressed by the event that he fell into a state of 
settled melancholy. His enemies maintained that the fatal 
issue of this accident disqualified him for his office, and 
argued that, though the homicide was involuntary, the 
sport of hunting which had led to it was one in whi^ no 
clerical person could lawfully indulge. The king had to 
refer the matter to a commission of ten, though he said 
that “ an angel might have miscarried after this sort." A 
decision was given in the archbishop’s favour; but to pre- 
vent disputes, it was recommended that the king should 
formally absolve him, and confer his office upon him anew. 
After this the archbishop seldom appeared at the council, 
chiefly on account of his infirmities. He attended the 
king constantly, however, in his last illness, and performed 
the ceremony of the coronation of Charles I. A pretext 
was soon found by his enemies for depriving him of all his 
functions as primate, which were put in commission by 
the king. TMs high-handed procedure was the result of 
Abbot’s refusal to h'cense a sermon preached by Dr Sibthorp, 
in which the king’s prerogative was stretched beyond con- 
stitutional limits. The archbishop had his powers restored 
to him shortly afterwards, however, when the king found 
it absolutely necessary to summon a Parliament. His pre- 
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sence being unwelcome at oomt, he lived from that time 
in retirement, leaving Laud and his party in undisputed 
ascendency. He died at Croydon on the 5th August 1633, 
and was buried at Guildford, his native place, where he had 
endowed an hospital with lands to the value of £300 a year. 
Abbot wrote a largo number of works; but, with the excep- 
tion of his Exposition on the Erophet Jonah (1600), which 
was reprmted in 1845, they are now Little known. His 
Geography f or a Brief Description of the Whole World, 
passed through numerous editions. 

ABBOT, George, known as “ The Puritan,” has been 
oddly and persistently mistaken for others. He has been 
described as a clergyman, which he never was, and as son 
of Sir Morris Abbot, and his writings accordingly entered 
in the bibliographical authorities as by the nephew of 
the Archbishop of Canterbury. One of the sons of Sir 
Morris Abbot was, indeed, named George, and he was 
a man of mark, but the more famous George Abbot 
was of a different family altogether. He was son or 
grandson (it is not dear which) of Sir Thomas Abbot, 
knight of Easington, East Yorkshire, having been born 
there in 1603-4, his mother (or grandmother) being 
of the ancient house of Pickering. He married a 
daughter of Colonel Purefoy of Caldecote, Warwickshire, 
and as his monument, which may still be seen in the 
church there, teUs, he bravely held it agamst Prince 
Rupert and Maurice during ^e civil war. He was a 
member of the Long Parliament for Tamworth. As a 
layman, and nevertheless a theologian and scholar of 
rare ripeness and critical ability, he holds an almost 
unique place in the literature of the period. His Whole 
Boohe of J oh Baraphrased, or imde emy for any to v/nder- 
stand (1640, 4to), is in striking contrast, in its concinnity 
and terseness, with the prolixity of too many of the Puritan 
expositors and commentators. His Yindidoe Sahhathi{lQt^l, 
8vo) had a profound and lasting influence in the long 
Sabbatic controversy. His Brief Notes upon the Whole Boi^ 
of Psalms (1661, 4to), as its date shows, was posthumous. 
He died February 2, 1648. (MS. collections at Abbey- 
viUe for history of aU of the name of Abbot, by J. T 
Abbot, Esq., F.S.A., Darlington; Dugdale’s Antiquities of 
Warwickshire, 1656, p. 791; Wood’s Athenm (Bliss), s. v. ; 
Cox’s Literature of the Sahhath; Dr James GilfiUan on 
The Sahhath ; Lowndes, Bodleian, B. Museum Gatal. 
s. V.) (a. B. G.) 

AJBBOT, Robert. Noted as this Puritan divine was in 
Ms own time, and representative in various ways, he has 
hitherto been confounded with others, as Robert Abbot, 
Bishop of Salisbury, and his personality distributed over 
a Robert Abbot of Cranbrook; another of Southwick, 
Hants; a third of St Austm’s, London , while these succes- 
sive places were only the successive livings of the one 
Robert Abbot. He is also described as of the Archbishop’s 
or Guildford Abbots, whereas he was in no way related, 
albeit he acknowledges very gratefully, in the first of his 
epistles-dedicatory of A Hand of Fellowship to Helps Keeps 
ovt Sinne and Antichrist (1623, 4to), that it was from the 
archbishop he had “received all" Ids “worldly mainte- 
nance," as well as “best earthly countenance" and “fatherly 
incouragements.” The worldly maintenance was the pre- 
sentation to the vicarage of Cranbrook in Kent, of which 
the archbishop was patron. THs was in 1616. He had 
received bis education at Cambridge, where he proceeded 
M.A, and was afterwards incorporated at Oxford. In 
1639, in the epistle to the reader of his most noticeable 
book historically, his Triall of our OhurchrForsaLers, 
he tells us, “I have lived now, by God’s gratious dis- 
pensation, above fifty years, and in the place of my 
allotment two and twenty fulL” The former date 
carries us back to 1588-89, or perhaps 1587-88 — ^the 
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‘‘ Anuada” year — as his birth-time j the latter to 1616-17 
{%t mpra). la his JSee TJianhfull London and her Sisters 
(1626), he describes himself as formerly “assistant to a 
reverend divine .... now with God,” and the name on 
the margin is “ Master Haiward of Wool Ghnrch.” This 
was doubtless previous to his going to Cranbrook. Very 
remarkable and effective was Abbot^s ministry at Cran- 
brook, whore the father of Phincas and Giles Fletdlier was 
the first “ Eeformatioii” pastor, and which, relatively small 
as it is, is transfigured by being the birth-place of the poet 
of the “ Locustoe” and “ The Purple Island.” His pansh- 
ioners were as his own “ sons and daughters” to Mm, and 
by day and night he thought and felt, wept and prayed, for 
them and with them. He is a noble specimen of the rural 
clergyman of his age. Puritan though he was in his deepest 
convictions, he was a thorough Churchman as toward Non- 
conformists, e.f/., the Brownists, with whom he waged stem 
warfare. Ho remained until 1643 at Cranbrook, and then 
chose the very inferior hving of Southwick, Hants, as be- 
tween the one and the other, the Parhament deciding 
against pluralities of ecclesiastical offices. Succeeding the 
“ extruded” UdaU of St Austine’s, Abbot continued there 
until a good old age. In 1657, m the Warning-piece, he 
is described as stiLL “ pastor of Anstiue’s in London.” He 
disappears silently between 1657-8 and 1662. Robert 
Abbot’s books are distinguished from many of the Puritans 
by their terseness and variety. (Brook’s Puriians, iii 
182, 3; Walker’s Snffej'inga; Wood’s Athence (Bhss)j CatOr 
logus Impressotnim. lAhrorutn in Bihhotheca Bodlemna, s.v.j 
Palmer’s Fonemf. Mem., ii. 218.) (a. b. g.) 

ABBOTSFORD, the celebrated residence of Sir Walter 
Scott, situated on the south bank of the river Tweed, about 
three miles above Melrose. The nucleus of the property 
was a small farm of 100 acres, with the “inharmomous 
designation” of Clarty Hole, acquired by Scott on the lapse 
of Ms lease (1811) of the neighbouring house of Ashestiel. 
It was gradually increased by various acquisitions, the last 
and principal being that of Toftfield (afterwards named 
Huntlyburn), purchased in 181 7. The present newhouse was 
then commenced, and was completed in 1824. The general 
ground-plan is a parallelogram, with irregular outlmes — 
one side overlooMng the Tweed, and the other facing a 
courtyard; and the general style of the building is the 
Scottish baronial. Scott had only enjoyed Ms new resi- 
dence one year when (1826) he met with that reverse of 
fortune (connected -with the failure of Ballantyne and 
Constable), wMch involved the estate in debt. In 1830, 
the library 1 and museum were presented as a free gift by 
the creditors; and after Scott’s death, which took place at 
Abbotsford in September 1832, a committee of friends 
subscribed a further sum of about £8000 towards the same 
object. The property was wholly disencumbered in 1847, 
by Mr CadeU, the publisher, accepting the remaining 
claims of the family over Sir Walter Scott’s writings in 
requital of his obligation to obliterate the heritable bond on 
the property. The result of tMs trausaction was, that not 
only was the estate redeemed by the fruit of Sco^s brain, 
but a handsome residue fell to the publisher. Scott’s only 
son Walter (Lieutenant-Colonel 16th Hussars) did not Eve 
to enjoy the property, having died on his way from Lidia 
in 1847. Its subsequent possessors have been Scott’s 
son-in-law, J. G. Lockhart, and the latter’s son-in-law, 
J. R. Hope Scott, Q.O., whose daughter (Scott’s great- 
granddaughter) is the present proprietor. Mr Lockhart 
died at Abbotsford in 1854. — See Life of Scott, by J. G. 
Lockhart; Ahhotaford and Newstead Abbey, by Washing- 
ton Irving; Abbotsford Motanda in Gentleman’s Mag., 

^ The Catalogue of the Libiajy at Abbotsford forms voL bn, of the 
Bannatyne Club publications. 


April and May 1869; Tlie Lands of Scott, by James F. 
HunneweU, cr. 8vo, 1871; Scott Loan Bxhibifion Cator 
logue, 4to, 1871. 

ABBOTSFORD CLUB, one of the principal printing 
clubs, was founded in 1834 by Mr W. B. D. D. Turnbull, and 
named in honour of Sir Walter Scott. Taldng a "wider 
range than its predecessors, the Bannatyne and Maitland 
Clubs, it did not confine its printing (as remarked by Mr 
Lockhart) to works connected with Scotland, but admitted 
aE materials that throw hght on the ancient history of 
Eterature of any country, anywhere descnbocl or discussed 
by the Author of Waverley. The club, now dissolved, con- 
sisted of fifty members; and the publications extend to 34 
vols. quarto, issued during the years 1835-18G4, 

ABBREWEATION, a letter or group of letters, taken 
from a word or words, and employed to represent them for 
the sake of brevity. Abbreviations, both of single word.s 
and of phrases, having a meaning more or loss fixed and 
recognised, are common in ancient writings and inscrip- 
tions, and very many are in use at the present time. A 
distinction is to be observed between abbreviations and the 
contractions that are frequently to be mot with in old 
manuscripts, and even in early printed books, whereby 
letters are dropped out bore and there, or particular collo- 
cations of letters represented by somewhat arbitrary symbols. 
The commonest form of abbreviation is the substitution for 
a word of its initial letter ; but, wnth a view to prevent 
ambiguity, one or more of the other letters are frequently 
added Letters are often doubled to indicate a plural or a 
superlative. 

I. Classical Abbreviations. — The foEowing list con- 
tains a selection from the abbreviations that occur in the 
writings and inscriptions of the Romans : — 

A, 

A. Absolve, iEdilis, JSs, Ager, Ago, Aio, Aiiiions, Annus, 
Aatiquo, Auctor, Auditor, Augustn.s, Aulus, Aurum, 
Aut. 

A. A. .ffis nliemim. Ante audita, Apud agnun, Anruin aTgentuin. 

AA. Augusti. AAA Augustitrcs. 

AA.A.F.jF. Auro argonto mreflando foriundo.^ 

A. A. V. Alter ambove. 

AO. Acta causa, AKus civis. 

A.D. Ante diem ; e.g., A.D.Y. Ante diem qnintuin. 

A.D.A. Ad dandos agios. 

.ffiD. .ffides, j®dilis, ASdilitas. 

MK. and AIM. ASmilius, ASmilia. 

JER. .ffiranum. ASR.P. .ffli'o publico, 

A.F. Actum Me, Auli films. 

AG. Ager, Ago, Agrippa. 

A G. Ammo grato, Aulus GeEius. 

AL. .®. A.L.E. Arbitrium liti.s ffistnii.nuliij, 

AM. and A.MIIjL. Ad milliariuin. 

AN. Aniensis, Annus, Ante. 

ANN. Annales, Anni, Annona. 

ANT. Ante, .^tonius. 

A.O, Alii omnes, Amioo optimo. 

AP. Appius, Apud. 

A.P. Ad pedes, .ffldilitia potostato. 

AP F. Auto (or ar^euto) publico feriundo. 

A.P.M. Amico posmt monumentum, Anuorum plus minus. 

A P.R.C. Anno post Romnm conditam. 

ARG. Argentum. 

AR. V. Y. D. D. Aram votam volens dedicavit, Avma votiva dono dedit 
AT. A tergo. Also A TE. and A TER. 

A. T.M.D.O. Ao te mibi dare opertero. 

AY. Augur, Augustus, Aurelius. 

AY. Annos vixit. 

AY.G. Ab urbe condita. 

AYG, Augur, Augustus. 

AY6G. Augusti (genera% (^i«>o). AYGGG. Augusti tre.s. 
AYT.PR.R, Auctoritas proviuciaa Romanomm. 

B. 

B. Balbius, Balbus, Beatus, Bone, Benoficiariiis, Benefidnni, 

Bonus, Brutus, Bnstum. 

B./orY. BemajBivus, Bixit. 

B. A Bixit annos. Bonis auguriis, Bonus amabilis, 

^ Describing the function of the iriumoiri numia^u. 
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BB. or B.B, Beno bene, i.e., opiime, Optimns. 

B.D. Bonoe doae, Bonum datum. 

B,DD. Boms deabus. 

B.D.S.]!iI. Bene de se merenti. 

B F. Bona feniina. Bona fides. Bona fortuna, Bonnm factum, 
g. Bona femma. Bona filia. 

B.H. Bona hereditaria, Bonorum Iieres. 

B.I. Bonum 3 udiciuin.B LI. Bom judicis judicium. 

B.M. Boatoe memoriro, Bene meronti. 

B-II. Bona nostra, Bonum nomon. 

BN.H I. Bona hie invenics. 

B.P. Bona patorna, Bonorum potestas, Bonum publicum. 

B Q. Bene quioscat, Bona quoeaita. 

B.EP.K Bono roipublicae natus. 

BET. Britannicus. 

B.T. Bonorum tutor, Brevi tempore 

B.y. Bone vale. Bene vixit, Bonus vir. 

B. y. V. Balnea vina V eniis. 

BX. Bixit, /or vixit. 

C. 

C. CsBsar, Caiua, Caput, Cansa, Censor, Civis, Coliors, Colonia, 

Comitinlis (dies), Gondomno, Consul, Cum, Curo, 
Cu3to.s. 

Q, Gaia, Centuvia, Cum, the prefix Con. 

C.B. Civis bonus, Commune bonum, Conjiigi benomerenti, Cui 

bono. 

C.C. Calumnioa causa, Causa cognita, Conjugi carissimre, Con- 
gilmm cepit, Curios consulto. 

C.C.C. CalumnioB cavendoa causS,. 

C.C.P. Caesar (or Caius) curavit faciendum, Cains Caii filius. 
CC.yy. Clarissimi viri. 

C.D. Caesaris decreto, Caiua Deciiis, ComitiaHbiis oiebus. 

CES. Censor, Gansorea. CESS. Censorep 

C.F. Cansa fiduciae, Conjugi fecit, Curavit faciendum. 

O.H. Gustos berodnm, Gustos bortomm. 

O.I. Caius Julius, Consul jussit, Curavit judex. 

CL. Olarissimus, Claudius, Clodius, Colonin. 

CL.y, Clanssxmus nr, Olypeum vovit. 

0. M. Caiua Marius, Causa mortis, 

ON. Cnteus. 

OOH. Coheres, Cobors. 

COL. CoUega, Collegium, Colonia, Columno. 

COLL. CoUega, Coloni, Colomse. 

DOM. Comes, Comitium, Comparatum. 

DON. Conjux, Consensus, Conaibarius, Consul, Consularis. 

COE. Cornelia (tribus), Oomelins, Corona, Corpus. 

COS. OonaUiarius, Consul, Conaulares. COSS, Consules. 

C.P. Carissimua or Olarissimus puer, Civis publicus, Curavit 
ponendum. 

C.E. Caius Rufus, Civis Romamis, Curavit rofioiondum. 

OS, Caesar, Communis, Consul. 

C. y. Clanssimus or consulans vir. 

CVE. Cura, Cmutor, Curavit, Curia. 

D. 

D. Dat, Dedit, &c., De, Deoimus, Decius, Decretum, Decuiio, 

Deus, Dicit, Dies, Divus, Donunus, Domus, 
Donum. 

D.O. Decurio ooloniae, Diebns comitialibus, Divus Caesar. 

D. D. Pea Dia, Doourionum deereto, Dedioavit, Deo dedii^ Done 
dedit. 

D.D.D. Patum decreto deoui-ionum, Dono dedit dodicavit. 

D.E,E. Pe ea re. 

DBS. Pesignatus. 

D. I. Dedit imporator, Dus mmortalibus, Dus inieris. 

D. LM. Deo invicto Mithras, Diis inferis Manibus. 

D.M, Deo Magno, Dignus memoria, Diis Manibus, Dolomalo. 

D.O.M. Peo Optimo Maidmo. 

D.P.S. Dedit proprio siunptu, Doo peipstuo sacrum, De pecunia 


B. Eius, E(iues, Erexit, Ergo, Est, Et, Etiam, Ex, 

EG. Jlger, Egit, Egregius. 

E. M. Egrogiae memorise, Ejusmodi, Erexit monumentum. 

EQ.M. Equitum magister. 

E. E.A, Earesagitur. 

1 . 

F. Fabius, Facere, Fecit, &c., Familia, Fastus (^es), IMi^ 

Femina, Fidos, Filius, Flamen, Forluua, Fvato*, Fmt, 
Functus, 

F.C. Faciendum curavit, Fidei conunissum, Fiduedss eausa. 

F.D. Fidom dedili Flamon Di^, Fraude donavit; 

F.F.F. Fei*ro jlamTYifl, fame, Fortior fortuna fato- 
FL. I’iliTia. Kamen, Flaminius, Flavius, 

F.L. Favete lingms. Fecit Ebons, FaEx Eber. 

FR. Forum, Fronts, Frumentewus. 

F.R Forum Bomanum. 
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u. 

G. Goins (= Cams), Gallia, Gaudium, Gellius, Gemina, Gens, 
Ocsto, Gratia, 

G.F. Gemina fideEs {applied to a legion!). So G.P.F. Gomina 
pia lidelis. 

GL. Gloria. 

GN. Genius, Gens, Genua, Gntcus (=CniBus). 

G. P E. Gemo populi Romani. 

H. 

H. Habet, Iieres, Ilic, Homo, Honor, Ilora. 

HER. Heres, Ilereimius. HER. and HERO. Hercules. 

H.L. Haclegc, Hoc loco, Honosto loco. 

H.M Hoc monumontum, tlonesta mulior, Iloia mala. 

H.S.E. Hie sepultus est, Hie situs est. 

H. V. Hmo urba. Hie vivit, Honeate vixit, Honostus vir. 

I. 

L Immoi’tabs, Imperator, In, Infra, Inter, Invictus, Ipso, 
Isis, Judex, Julius, Junius, Jupiter, Justus. 
lA. Jam, Intra. 

IC. .T nliiia Cmsar, Juris Consultum, Jus civile. 

ID. Idem, Idus, Interdum. 

ID. Inferis diis, Jovi decUcatiun, Jus dicendiun, Jussu DeL 

I. D M. Jovi deo magno. 

IF. In foTO, In fi-onte. 

1 H. Jacet Me, In bonestatem, Justus homo. 

IM. Imago, Immortalis, Immunis, impensa. 

IMP. Imperator, Imperimn, 

I.O.M. Join optimo maximo. 

I IP. In piibbco, Intra provinciam, Justa persona. 

I.S.y.P. Impensa sua vivus posuit. 

K. 

K. Kffiso, Caia, Calnmnia, Caput, Carus, Castin. 

K. , KAJj., and KL. Kalendse. 

L. 

L. LjbEus, Legio, Lex, Libens, Libor, Libra, Locus, LolEns, 

Lucius, Ludua 

LB. Libens, Liben, Libertus. 

L.D.D.D. Locus datus decreto deoui’iomrai. 

LEG. Legotua, Legio. 

LIB. Libor, Liberalitas, Libeitas, Liboxtiis, Librorius. 

LL. Leges, Libentissime, Libei*ti. 

L, M. Libens merito, Locus monumenti. 

liS. Lanbus sacrum, Libens solvit, Locus sacer. 

LyP. Ludns. 

Ly.P.F. Ludos pubEcos fecit. 

M. 

M. Magister, Magistratus, Magnus, Manes, Marcus, Marius, 

Marti, Mater, Memoria, Mensis, Miles, Monumentum, 
Mortuus, Mucius, MuEer. 

M’. Manius. 

M.D. Magno Deo, Manibus diis, Matri deum, Merenti dedit 
MBS. Mensis. MESS. Menses. 

M:.F. MEila fidos, Marci fiEus, Monumentum fecit. 

M.I. Matri Idaoce, Matri Isidi, Maximo Jovi. 

MNT. and MON. Moneta. 

M.P. Male positus, Monumentum posuit 

M. S. Manibus sacrum, Memorice sacrum, Mamiscriptum. 

MyN. Munieeps, or municipium; so also MN,, MV., and 

Mvmo, 

' M,y.S, Marti ultorx sacrum, Merito rotum solvit 
' N. 

N. Natio, Natus, Ne&stus (dies), Nepos, Neptunus, Nero, 

Nomen, Non, Non©, Noster, Novus, Nnmen, Numo- 
rius, Numems, Nummus. 

NEP. Nepos, Neptunus. 

N.F.G, Nostrse fidei couimissum. 

N.L. Non Ecet Non Equet, Non longo. 

N.M.y. Nobilis memoii© vir. 

NN. Nostn. NN., NNO., and NNR. Nostrorum. 

NOB. NobiEs. NOB., NOBR., and NOV. Novembris. 

N. P. Nofastus primo (i.e., piiore parte diei), Non potest. 

0 . 

O. Ob, Offioium, Omnis, Oportet, Optimus, Opus, Ossa, 

OB. Obut, Obiter, Orbis. 

O.dS. Ob cives servatos. 

O.H.F. Omnibus bonoribus fonotns. 

0.H;.S.S. Ossa bio sita sunt. 

OR. Hora, Ordo, Omamentmn. 

O. T.B.Q. Ossa tua bene quieseant 

P. 

P. l‘axs, Passus, Pater, Patronus, Pax, Perpetuus, Pes, Pius, 

Plebs, Pondo, Popnlus, Post, Posuit, Prases, Prator, 
Primus, Pro, Proviada, PubEcos, PubEus, Puer. 
F.O. Pactum conventam, Patres conscnpti, Pecamia constitu^ 
Ponendunreuravit Postconsnlafcum, Potestatecensorin. 
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P.F. Pia fidelis, Pius felijc, Promissa fides, Publii filius. 

P.M. Piee memoriaj, Plus minus, Pontifexmaximua. 

P.P. Pater patiatua, Pater patrhe, Pecunia publica, Praepositas, 
Priuiipilus, Propraetor. 

PR. Praeses, Praetor, Pridie, Prmceps. 

P.R. Permiasu reipublicae, Populua Eomamia. 

P.R.C. Post Romam eonditam. 

PR. PR. Praefectus praetorii, Propraetor. 

P. S. Pecunia sua, Plebiscitum, Proprio aumptu, Publicae salutL 

P. V. Pia Tictnx, Praefectus urbi, Prseatantissimua vir. 

Q- 

Q. Quaestor, Quando, Quantiis, Quo, Qm, Quinquennadis, 

Quintus, Quintos. 

Q.D.E. Qua de re. 

Q.I.S.S. Quae infra scripta sunt ; so Q. S. S. S. Quae supra, fee. 
QQ. Quaecunque, Quinquennalia, Quoquo. 

Q. R. Quaestor reipublicae. 

R. 

R. Recte, Res, Respublica, Reti-o, Rex, Ripa, Roma, Romanus, 

Rufus, Rursua. 

R. O. Romana civitas, Romanus civis. 

RESP. aiiaZ-RP. Respublica. 

RET. P. and RP. Retio pedes. 

S. 

S. Sacrum, Scriptus, Semis, Senatus, Sepultus, Servius, 

Servus, Sextus, Sibi, Sine, Situs, Solus, Solvil^ Sub, 
Suns. 

SAG. Sacerdos, Saciificium, Sacrum. 

S.O. Senatus consultum. 

S.D. Sacrum diis, Salutem dicit, Senatus docreto, Sententiam 

dedit 

S.D.M. Sacrum diis ilanibus, Sine dole malo. 

SEE. Servius, Semis. 

S.E.T.L. Sit ei terra levis. 

SF. Senatus, Sententia, Sme. 

S.P. Saceidos perpetua, Sine pocunifl, Sua pecunia. 

S.P.Q.E. Senatus populusque Romanus. 

S.S. Sanctissimus senatus, Supia scriptum 

S. V.B.E.E.Q. V. Si vales bene est, ego quidom valoo. 

T. 

T. Termmua, Testamentum, Titus, Tiibunus, Tu, Tiuina, 

Tutor. 

TB., TI., and TIB. Tiberius. 

TB., TR., and TRB. Tribunus. 

T.F. Testamentum fecit, Titi filius, Titulum fodt, Titus 

Flavius. 

TM. Teiminus, Testamentum, Thermte. 

T.P. Terminum poauit, Tribunicia potestate, Tribunus plebis. 

TVL. TuUius, Tullus. 

V. 

V. TJrbs, TJsus, Fxor, Yale, Verba, Vestalis, Tester, Vir, 
Vivus, Vixit, Yolo, Yotum. 

V.A. Yeterano assiOTatus, Vbdt annos. 

V.O. Yale conjux, vir clarissimus, Yu- consularis. 

V.E. Yerum etiam, Viregrogius, Yisum est. 

V.F. Fsus fructus, Ycrba fecit, Yivus fecit. 

V.P. Urbis praefectus, Vir perfeotissimus, Yivus poeuit. 

V.R. Frbs Roma, ITti rogas, Yotum reddidit. 

II. MEDiisvAi, Abbeeviations — Of the different kinds 
of abbreviations in use in the nuddle ages, the following 
are examples: — 

A. M. Ave Maria. 

B. P. Beatus Paulus, Beatus Petrus. 

CO. Cansaunus (aZsopZiw. Canssimi), Clarissimus, Circum. 

D. Deus, Dominicus, Dux. 

D.N.PP. Dominus noster Papa, 

FF. Felicissimus, Fratres, Pandectse (prob. for Or. 

I.C. or LX. Jesus Christus. 

I.D.N. In Dei nomme. 

KK. Kari^imua (or -mi). 

MM. Martin, Martpes, Matrimonimn, Meritissimus. 

0 S.B. Ordinis Sancti BenedictL 
PP. Papa, Patres, Piissimus. 

R. F. Rex Francorum. 

R P. D. Beverendissimus Pater Dominus. 

S. C. M. Sacra Ciesarea Majestas, 

S.M.E. Sancta Mater Beclesia. 

S.M.M. Sancta Mater Mana. 

S. R.I. Sanctum Romanum Imperiuni. 

S. V. Sanctitas Yestra, Sancta Virgo. 

Y. Yonerabilis, Yenerandus. 

Y.R P. Yestra Reverendissima Patemitas. 

III. Abbeevtatiofs fow in use. — ^T he import of these 
will often be readily understood from the connection in 


which they occur. There is no occasion to explain here 
the common abbreviations used for Christian names, books 
of Scripture, months of the year, points of the^ compass, 
grammatical and mathematical terms, or familiar titles, 
like “ klr,” (fee. 

The ordinary abbreviations, now or recently in use, may 
be conveniently classified under the following headings : — 
1. Abbeeviatbd Titles and Designations. 

A. A. Associate of Arts. 

A.B. Able-bodied seaman. 

A.M. (Arhum Magister), Master of Ai-ts. 

A. R.A. Associate of tlie Royal Academy. 

AILS A. Associate of tbe Royal Scottish Academy. 

B. A Bachelor of Ats. 

B.C.L. Bachelor of Civil Law. 

B,D. Bachelor of Divmity. 

B.LL Bachelor of Laws. 

B, Sc. Bachelor of Science. 

C. Chairman. 

C.A. Chartered Accountant. 

C. B. Compamon of the Bath. 

O. E. Civil Engineer. 

C.IL {CJiww’gice Magistcr), Master in Surgeiy. 

C.M.G. Companion of St Michael and St George 

C. S.I. Companion of the Star of India. 

D. C.L. Doctor of Cml Law. 

D D. Doctor of Divmity. 

D.Lit Doctor of Literatmo. 

D.M. Doctor of Medicine [Oxfoid]. 

D.Sc. DoeW of Science 
Ebor. (Eboracoisis), of Yoik ^ 

F.C.S. FeUow of tbe Chemical Society. 

F D. {Fida Defmisar), Defender of the Faith. 

F.F P.S. FeUow of the Faculty of Physicians k Surgeons [(Uangow.l 
F.G.S. FeUow of the Geological Society. 

F.K.Q.C.P.I. FeUow of King and Queen’s College of PliyHiciiui.s 
in Ireland. 

F.L.S. FeUow of the Linutcan Society. 

F.M. Field Marshal. 

F.P.S. Follow of the Philological Society. 

P. R.A.S. FeUow of the Royal Abtrononncid Society. 

F.R C.P. FeUow of the Royal CoUogo of Physicians. 

P.R.C.P.E FeUow of the Royal Collego of l‘liy.sicians of Edin- 
burgh. 

F.R C S. FeUow of the Royal College of Surgeons. 

F.R.G.S. FeUow of the Royal Geographical Society. 

F. R.S. FeUow of the Uoyal Society. 

F.R.S E. FeUow of the Royal Society of Edinburgh. 

F.R.S.L. FeUow of the Royal Society of Literutimt. 

F.S.A. FoUow of the Society of Anticpiaries. 

F.S S FeUow of the Statistical Society. 

F. Z.S. FeUow of the Zoological Society. 

G. O.B. Knight Grand Cross of the Bath. 

G.C.H. Knight Grand Cross of Hanover. 

G.C M G. Knight Grand Cross of St Michael and St Oijorgo. 

G. C.S.I. Knight Grand Commander of the Star of Iiidiiu 

H. R.H. His (or Her) Royal Highness. 

J.P. Justice of the Peace. 

J. U.D. (Jiim vii%usgu6 Doctor'), Doutor of Civil and Canon Law 

K, C.S,I. Knight Commander of the Star of India. 

K.C.B. Knight Commander of the Bath. 

K.G. Knight of the Garter. 

K. P. Knight of St Patrick. 

K. T. Knight of the Thistle. 

L. A H. Licentiate of the Apiothecarie.s’ Hall. 

L.C.J. Lord Chief Justice. 

LL.B. {Legum Bcumlaurous), Bachelor of Laws. 

LL.D. {Legwm Doctor), Doctor of Laws. 

LL.M. {Legum Magister), Master of Law.s. 

L.R.C P. Licentiate of the Royal College of Physicians. 

L.E.C.S. Licentiato of the Royal College of Surgeons. 

L. S.A Licentiate of the Apothecaries’ Society. 

M. A Master of Arts. 

M.B. {Medicmce Baccalaureus), Bachelor of Medicine. 

M.C. Member of Congress. 

M.D. {Afediffince Dodor), Doctor of Medicine. 

M. P. Member of Pari lament, 

M.R.O.P. Member of the Royal CoUege of Physiciaiia. 

M.R I A. Member of the Royal Irish Academy. 

Mus. B. Bachelor of Music. 

1 An archbishop or bishop, in writing his signature, auhstituh^s f«i 
his surname the name of his see ; thus the prelates of Canterbury, York, 
Oxford, London, &o., subsciibo themselves A. C. Cantnar,, W. Ebor.l 
J. F. Oxon., J. London, &c. 
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JSlus. D. tDoctoi of Music. 

N.P. Notary PuTdIic. 

P.O. Privy CoimciUor. 

Ph.D, {FkilosophtcB JDoctot), Doctor of Philosopliy. 

P.P. Pansh Priest. 

r.E..A. Presidont of the Eoyal Academy. 

Q C. Queen’s Counsel. 

K. (Eex, Regina), King, Queen 

K A. Koyal Academician. Eoyal Artillery. 

K A.M. Koyal Academy of Music. 

11 E. Koyal Engincois 

Keg. Prof. Kegius Piofessor 
K I?L Koyal Mai’ines 

R N. Koyal Navy. 

S. or St. Saiut. 

S.S 0. Solicitor before tlio Supremo Coiu'ts [of Scotiand] 

S.T.P. {Sae/rosanctoe TJicologice Professor), Professor of Sacred 
Theology. 

V.O. Yice-Ohanoellor. Yictoria Cross. 

V.G. Vicar- General. 

V. S. Veterinary Surgeon. 

W. S. "Writer to the Signet [in Scotland]. Rguvoaleid to Attorney. 


2. Abbreviations denoting Monies, Weights, and 
Measures : — ^ 


RC. acre, 

bar. barrel, 

bus. bushel. 

c. cent 

0. (or cub.) ft. &c. cubic foot, 

&C. 

cvit. liundredweigbt. 

d. (dmanus), penny, 

deg. degree. 

dr. drachm or dram 
dwt pennyweight, 
f. trano. 

d. doim. 

ft. foot, 

for. furlong, 

gal. gallon. 

. grain. 

or hr. hour, 
hhd. hothead, 

in. in(m. 

kilo, kilometre. 


L.,“ £,® or 1. (hbra), piomid 
(money). 

lb. or IB. (libra), pound (weight), 
m. wmi. mile; minute, 
irt. minim. 

1110 . montli. 

na, naiL 

oz. ounce 

pit. peck, 

po. pole, 

pt. pint 

q, (qmdram), farthmg. 

qr. quarter, 

qt. quart, 

ro. rood. 

Rs.® rupees. 

a. or / (somus), ahiHing. 

s. or sec. second. 

aa or scr, scruple. 

sq. ft. &c. square footi &c. 

st. stone. 

yd. yai'd. 


3. MiSOEIiLANEOUS ABBREVIATIONS. 

A. Accepted. 

A.C. (Ante Oliriatmri), Before Christ. 

ace., a/c., or acet. Account 

A.D. (Armo Domini), In the year of our Lord. 

A.E.I,O.TJ. Austnm eat imporare orbi univorao,® or Alloa Erdroich 
1st Oestorreich Unterthan. 

ASt. or AStat. (AEtatis [btoio]), In the year of his age. 

A.H. (Anno Aegirce), In the year of the Hegu-a (the Moliammedan 
era). 

A.M. (Anno Mmdi), In the year of the world. 

A.M. (AnU ‘mriAi&tn), Forenoon. 

Anon. Anonymous. 

A. 'U'.O. (Amw wins covditc^, In the year from the building of the 

city (i,e., Rorue.) 

B. O. Before Christ. 

C. or Cap. (Qa^tt), Chapter. 

C. Centigrade (or Celsius’s) Thermometer. 

00111.“* {Gerttww), A hundred, frequmtly dlOO. 

C£ (Confer), Compare. 

Ch. or Chap. Chapter. 

Co, Company. County. 

Cr. Credutor. 

curt. Current, the present month. 

D, G. (Dei gratia), By the grace of God. 

Do. Ditto, the same. 

D.O.M. (Deo Optimo Masoirtw), To God the Best and Greatest. 

Dr. Debtor. 

D.V. (Dso voJewfo), God willing. 


^ Characters, not proiierly abbreviations, are used in the same way ; 
e.g., " ' " for “ degrees, mmutes, seconds,” (circular measure); 5, 3» 9 
for “ ounces, drachms, scruples.” g is probably to be traced to the 
written form of the # in “ 0 *.” 

* These forms (as well as the symbol for the American dollar) are 
placed before their amounts. 

^ It is given to Attstna to rule the whole earth. The device of 
Austria, first adopted by Frederick IIT. 

* “ Per cent” is often signified by a form traceable to “100.” 


e. g (EscempU graiid). For example. 

etc. or fcc. (Jlf cccfem). And the rest , and so forth. 

Ex. Example. 

F. or Fahr. Fahieuheit’s Thoimometer. 

Fee. {fPecii), He made (or did) it. 
fl. FlounshciL 
Fo. or Fol. Folio 

f. o.b. Flee on boaiA 

6. P.O. General Post Office. 

H. M.S. Her Majesty’s Ship. 

Ib. or Ibid. (Ibidem), In the same place. 

Id. (Idem,), The same, 

i e. {Id <si), That is. 

I. H.S. {Jesus Hominum Salvator), Jesus the Saviour of men. 

Inf. (Infra), Below. 

inst. Instant, the present month. 

I.O.U.1 owe you. 

i.q. (Tdem quod), The same ns. 

a. T X. (*<« rk Et cadera, and the rest. 

L. or Idb. (Liber), Book. 

Lat. Lati^de. 

Lc. (Loco entato), In the place cited. 

Lon. or Long. Longitude. 

L S. (Locus sigilh), Tho place of the seal. 

Mem. (Mermtto), Remember, Memorandum. 

MS. Manuscript. MSS. Manuscripts. 

N.B. (fJota bmd), Maik well ; take notice. 

N.B. North Britam (i.e., Scotland). 

N.D. No date. 

nem. con. (Nemina co^itradieattc), No one contradicting. 

No. (Nmwro), Number. 

N.S. New Style. 

N. T. New Testament, 
ob. (OliW), Died. 

Obs. Obsolete. 

O. H.M.S. On Her Mtnesty’s Service. 

O.S. Old Style. 

O. T. Old Testament. 

P. Page. Pp Pages. 

(Per), For; 6.g,, i? lb.. For one poimd. 

Pinx. iEinant), Ho painted it 
P,M. (Pod ineridim), Afternoon. 

P.O. Post Office. P.0.0. Post Office Order. 

P.P.C.^oiw^CMdrc congi), To take leave. 

P.R. rnze-iing. 

prox. (Proatimo [niense]), Next month. 

P.S. Postscript 
Pt Port 

p. t or TOO. tem. (Pro tewipm'e), For tho time. 

P. T.O. Please turn over. 

Q. , Qu.. or Qy. Query ; Question. 

q. i (^Mdii dicai). As if ha should say ; as much as to say. 

Q.E.D. (^liod erat demonstrmdvmi), which was to he demonstrated. 

Q. E.F. (Quod erat fmmkm), which was to be done. 

q.s. or quant suff. (Quamtum sufficO), As much as is sufficient 
q.v. (Quod vide). Which see. 

R. or E:. (ifec^o), Take. 

V' (= r. for rcAixi), the sign of the square root 

R. LP, (Reqwiescat m jntce / ), May he rest in peace I 
sa (SmUeeij, Namely ; that is to say. 

Sc. or Sculp. (Seulpstt), He engraved it 

S. D U.K. Society for the Diffusion of Useful Knowledge, 
aeq. or sg., seqq. or snq. (Sequens, sequentia), Tho following, 
ap. (Sim prole). Without offspring. 

S.P.G. Socieiy for the Propagation of the Gospel. 

Sup. (Supra), Above. 

S. V. (Suh voce). Under the word (or heading). 

T. C.D.Triuiiy College, DuHin. 

ult (Ultimo [mense]), Last month. 

U. S. united States. 

V. (Versus), Against 

V. or vid. (Ticfo), See. 
viz. ( Vi^licef), Namely. 

V. E. (Victoria Regina), Victoria tho Queen. 

Zmas. Ohnatmas \_This Xisa Greek letter, cmrcspmdmg to Oh]. 

(See GiBvins’s Thesaurus Antiguitalmn, 1694:, sqq.f 
Nicolai’s Traefatus de SigUs Vetenm; Mommsen’s Qorpm 
Inscr^ticm/um Latinarumf 1863, sgq.; Natalis de Wailly’s 
PoMc^ofihie, Paris, 1838j GLassant’s PcMographie, 
1854, and Dvdionnaire des AhrSmatwns, 3d ed., 1866. A 
moanal of the abbreviations in current use is a desideratum. ) 

ABBREVIATORS, a body of writers iu the Papal 
Chancery, whose business is to sketch out and prepare in 
due form the Pope’s bulls, briefs, and consistorial decrees 
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Tkey are first nicntioued in a bull of Benedict XII., early 
in the 14th century. Their number is fixed at seventy- 
two, of whom twelve, distinguished as deparco majori, hold 
prelatic rank; twenty-two, deparco miiion, are clergymen of 
lower rank; and the remainder, examinatoi'es, may be laymen. 

ABDALLATIF, or Abd-ul-Latip, a celebrated physician 
and traveller, and one of the most voluminous writers of 
the East, was born at Baghdad in 1162. An interesting 
memoir of Abdallatif, written by himself, has been pre- 
served with additions by Ibn-Abu-Osaiba, a contemporary.* 
From that work we learn that the higher education of the 
youth of Baghdad consisted principally in a minute and 
careful study of the rules and piinciples of grammar, and 
m their committmg to memory the whole of the Koran, a 
treatise or two on philology and jurisprudence, and Bie 
choicest Arabian poetry. After attainmg to great pro- 
ficiency in that kind of learning, AbdaUatif applied him- 
self to natural philosophy and medicine. To enjoy the 
society of the learned, he went fiist to Mosul (1189), and 
afterwards to Damascus, the great resort of the eminent 
men of that age. The chemical foolenes that engrossed 
the attention of some of these had no attraction for him, 
but he entered with eagerness into speculative discussions. 
With letters of recommendation from Saladin’s vizier, he 
visited Egypt, where the wish he had long cherished to 
converse with Maimomdes, “the Eagle of the Doctors,” 
was gratified. He afterwards formed one of the circle of 
learned men whom Saladin gathered around him at Jeru- 
salem, and shared in the great sultan's favours. He taught 
medicine and philosophy at Cairo and at Damascus for a 
number of years, and afterwards, for a shorter period, at 
Aleppo. His love of travel led him in his old age to visit 
different parts of Armenia and Asia Minor, and he was 
setting out on a pilgrimage to Mecca "when he died at 
Baghdad m 1231. Abdallatif was undoubtedly a man of 
great knowledge and of an inquisitive and penetrating 
mind, but is said to have been somewhat vain of his attain- 
ments. Of the numerous works — ^most of them on medi- 
cine — ^ivhich Osaiba ascribes to him, one only, the Account 
of Egypt, appears to be known in Europe. The manuscript 
of this work, w'hich was discovered by Pococke the Orien- 
talist, is preserved in the Bodleian Library. It was trans- 
lated into Latin by Professor White of Oxford in 1800, and 
into French, with very valuable notes, by De Sacy in 1810. 
It consists of t-wo parts : the first gives a general view of 
Egypt ; the second treats of the Nile, and contains a vivid 
description of a famine caused, during the author’s residence 
in Egypt, by the river failing to overflow its banks. The 
work gives an authentic detailed account of the state of 
Egypt during the middle ages. 

ABD-EL-KADER, celebrated for his brave resistance to 
the advance of the French in Algeria, was born near 
Mascara, in the early part of the year 1807. His father 
was a man of great influence among his countrymen from 
his high rank and learning, and Abd-el-Kader himself at 
an early age acquired a wide reputation for wisdom and 
piety, as well as for skill in horsemanship and other manly 
exercises. In 1831 he was chosen Emir of Mascara, and 
leader of the combined tribes m their attempt to check the 
growmg power of the French in Africa. His efforts were 
at fiist successful, and in 1834 he concluded a treaty writh 
the French general, which was very favourable to his cause. 
This treaty was broken in the succeeding year; but as the 
war that followed was mainly in favour of the Arabs, peace 
was renewed in 1837. War again broke out in 1839, 
and for more than a year was carried on in a very 
desultory manner. In 1841, however. Marshal Bugeaud 
assumed the chief command of the French force, which 
numbered nearly 100,000 men. The war was now 
carried on with great vigour, and Abd-el-Kader, after 'a 
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most determined resistance, surrendered himself to the 
Due d’Aumale, on the 22d December 1847. The promise, 
that he would be allowed to retire to Alexandria or St 
Jean d’Acre, upon the faith of which Abd-el-Kader had 
given himself up, was broken by the French goveimiicnt. 
He was taken to France, and was imprisoned first in the 
castle of Pan, and afterwards in that of Amboiso. In 1852 
Louis Napoleon gave him his liberty on coiidiliuii of his not 
returning to Algeria. Since then he resided successively at 
Broussa, Constantinople, and Damascus. Ho is reported 
to have died at Mecca in October 1873. See Algeria. 

ABDERA (1.), in AncieJib Geography, a maritime toivii of 
Thrace, eastward from the mouth of the river Ncstus. 
Mythology assigns the founding of the town to Hercules , 
but Herodotus states that it was first colonised by Timosms 
of Clazomense, whom the Thracians in a short time expelled. 
Rather more than a century later (b.o. 541), the people of 
Seos recolonised Abdera. The town soon became one of 
considerable importance, and in B.C. 408, when it was le- 
duced by Thrasybulus the Athenian, it is described as in a 
very flourishmg condition. Its prosperity was greatly un- 
paired by its disastrous war with the Triballi (pirca b.c. 
376), and very httle is hoard of it thereafter. The 
Abderitse, or Abdoritani, wore j)roverbial for thou* want of 
wit and judgment; yet their city gave birth to several 
eminent persons, as Protagoras, Democritus, and Anaxarcluis 
the philosophcis, HccatiBus the historian, Nicccnctus the 
poet, and oriiers. 

ABDERA (2.), a town in Ilispania Bostica, founded by 
the Carthaginians, on the south coast, between Bfitlaca and 
Prom. Ghkrid&im,. It is probably represented by the 
modem Adra. 

ABDICATION, the act whereby a person in ollioc 
renounces and gives up the same bofore the expiry of the 
tune for which it is hold. The word is seldom used except 
in the sense of surrendering the supremo power in n stale. 
Despotic sovereigns are at liberty to divest thoiuselves ol 
their powers at any time, but it is othor\vise with a limited 
monarchy. The throne of Groat Brit.aiii cannot bo Lnvfully 
abdicated unless with the consent of the two IIou.ses of Par- 
liament. When James II., after throwing the Groat iSoal 
into the Thames, fled to France in 1688, he did not foniuilly 
resign the crown, and the question was discussed in Purliu- 
ment whether he had forfeited the throne or had abdicated. 
The latter designation was agreed on, for in a full assembly 
of the Lords and Commons, met in convention, it was re- 
solved, in spite of James’s protest, “that King James II. 
having endeavoured to subvert the constitution of the king- 
dom, by breaking the original contract between king and 
people, and, by the advice of Jesuits and otlier wicked person.s, 
having violated the fundamental laws, and having with- 
drawn himself out of this kingdom, has abdicated the 
government, and that the throne is thereby vacant." The 
Scotch Parliament pronounced a decree of forfeiture and 
deposition. Among the most niomorablo abdications of 
antiquity may be mentioned that of SuBa the dictator, b.c. 
7 9, and that of the Emperor Diocletian, a.T). 305. The follow- 
ing is a list of the more important abdications of later times : — 

Benedict IX., Pope, 1048 

Stephffli II. of Hungary, 1181 

Albert (the Bear) of Brandenburg, .... llfiO 

LadMaus III., Duke of Poland, ..... 1207 

John BaBiol of Scotland, 1206 

Jobn Cantacuzone, Empoior of the East, . . . 1355 

John XXIIL, Pope, 1416 

Eric Til. of Denmark and XIII. of Sweden, , . . 1489 

AmuKithlL, Ottoman Emperor, . . . 1444 and 1445 

Charles V., Emperor,. 1658 

Christina of Sweden, 1664 

John Casimir of Poland, 1068 

James II. of England, . 1688 

Frederick Augustus of Poland, ..... 1706 
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Philip V. of Spain. 1724 

Victor Amadeus II. </f Sardinia, 1730 

Aclmet III , Ottoman Emperor, . . . 1730 

Charles of Naples (on accession to tlu’one of Spiain), . 1759 

Stanislaus II. of Poland, 1795 

Charles Emanuel IV. of Sardinia, . . . June 4, 1802 

Charles IV. of Spain, liar. 19, 1808 

Joseph Bonaparte of Naiiles, . . June 6, 1808 

Gustavus 11^ of Sweden, .... liar. 29, 1809 

Louis Bonaparte of HoUand, . . . July 2, 1810 

Napoleon of Fiance, . . April 4, 1814, and June 22, 1815 

Victor Emanuel of Sardinia, .... liar. 13, 1821 

Charles X. of France, .... Aug. 2, 1830 

Pedro of Brazil,^ April 7, 1831 

Don Miguel of Poitugal, . . , Hay 26, 1834 

WiUiam I. of Holland, .... Oct. 7, 1840 

Louis Pliihppe of France, .... Feb. 24 1848 

Louis Charles of Bavaria, .... Mar. 21, 1848 

Feidinand of Austria, Dec. 2, 1848 

Charles Albert of Sardmia, .... Mar. 23, 1849 

Leopold II. of Tuscany, .... July 21, 1859 

Isabella II. of Simin, Juno 26, 1870 

4.madous I. of S^iam, Feb. 11, 1873 


ABDOMEN, in Anatomy^ the lower part of the trunk of 
the body, situated between the thorax and the pelvis. See 
A.NATOMY. 

ABDOMINALES, or Abdominal Fishes, a sub-division 
of the Malacopterygious Order, whose ventral fins are placed 
behind the pectorals, under the abdomen. The typical 
abdominals are carp, salmon, herring, silures, and pike. 

ABDUCTION, a law term denoting the forcible or 
fraudulent removal of a person, limited by custom to the 
case where a woman is the victim. In the case of men or 
children, it has been usual to substitute the term Kid- 
napping (5f.^l.) The old severe laws against abduction, 
generally contemplating its object as the possession of an 
heiress and her fortune, have been repealed by 24 and 26 
Viet. 0 . 100, s. 63, which makes it felony for any one from 
motives of lucre to take away or detain against her vdll, 
with intent to marry or oarnaUy know her, <Src., any woman 
of any age who has any interest in any real or personal 
estate, or is an heiress presumptive, or co-heiress, or pre- 
sumptive next of km to any one having such an interest; 
or for any one to cause such a woman to bo married or 
carnally known by any other person ; or for any one with 
such intent to allure, take away, or detain any such woman 
under the age of twenty-one, out of the possession and against 
the win of her parents or guardians. By s. 6 4, forcible taking 
away or detention against her will of any woman of any age 
with like intent is felony. Even -without such intent, abduc- 
tion of any unmarried girl under the age of sixteen is a 
misdemeanour. In Scotland, where there is no statutory 
adjustment, abduction is similarly dealt -with by practice. 

ABDUL MEDJID, Sultan of Turkey, the thirty-first 
sovereign of the house of Othman, was born April 23, 
1823, and succeeded Ms father Mahmoud IL on the 2d 
of July 1839, Mahmoud appears to have been -onable 
to effect the reforms he desired in the mode of educating 
his children, so that Ms son received no better education 
than that given, according to use and wont, to Turkish 
princes in the harem. When Abdul Medjid succeeded to 
the throne, the affaii's of Turkey were in an extremely 
critical state. At the very -time his father died, the news 
was on its way to Oonstantinople that the Turkish army 
had boon signally defeated at Nisib by that of -the rebel 
Egyptian viceroy, Mehemet Ah; and the Turkish fleet was 
at Ihe same time on its way to Egypt, to be surrendered 
perfidiously by its commander to the same enemy. But 
through the intervention of the great European powers, 
Mehemet Ah was obliged to come to terms, and the Otto- 
man empire was saved. In compliance with his father’s 

^ Pedro had. succeededl to the throne of Portugal in 1826, hut ahdi- 
oated it at once in favour of his danghter. 


express instructions, Abdul Medjid set at once about carry- 
ing out the extensive reforms to wMch Mahmoud had so 
energetically devoted himself. In November 1839 was 
proclaimed an edict, kuoivn as the Hatti-shenf of Gulhan^, 
consohdatmg and enforcing these reforms, which was 
supplemented, at the close of the Crimean war, by a 
similar statute, issued in February 1856. By these enact- 
ments it was pro-vided that all classes of the sultan’s sub- 
jects should have security for then lives and property; 
that taxes should be fairly imposed and justice impartially 
administered; and that all should have fuE religious 
liberty and equal civil rights. The scheme was regarded 
as so revolutionary by the aristocracy and the educated 
classes (the Ulema) that it met -with keen opposition, and 
was m consequence but partially put in force, especially in 
the remoter parts of the empire ; and more than one con- 
spiracy was formed against the sultan’s life on account of 
it. Of the other measures of reform promoted by Abdul 
Medjid the more important were — ^the reorganisation of the 
army (1843-4), the institution of a council of public in- 
stmetion (184(5), the abohtion of an odious and unfairly 
imposed capitation tax, the repression of slave trading, and 
various provisions for the better administration of the public 
service and for the advancement of commerce. The public 
history of Ms times — ^the disturbances and msurrections in 
different parts of Ms domimons throughout’ his reign, and 
the great war successfully carried on against Eussia by 
Turkey, and by England, France, and Sardinia, in the 
mterest of Turkey (1863-66) — can be merely alluded to 
in this personal notice. When Kossuth and others sought 
refuge in Turkey, after the failure of the Hungarian rising 
in 1849, the sultan was called on by Austria and Eussia to 
surrender them, but boldly and determinedly refused, It 
is to Ms credit, too, that he would not allow the con- 
spirators against his o-wn Life to be put to death. He bore 
the character of being a kind and honourable man. 
Against this, however, must be set down Ms excessive 
extravagance, especially towards the end of Ms life. He 
died on the 26th of June 1861, and was succeeded, not by 
one of Ms sons, but by his brother, Abdul Aziz, the present 
sultan, as the oldest survivor of the family of Othman, 

1. BEOKET, Thomas, Archbishop of Canterbury and 
Chancellor of England in the 12th century, was born in 
London on the 21st of December 1118. His father, 
Gilbert Becket, and Ms mother Eoeaa or Matilda, were 
! both, there can be little doubt, of Norman extraction, if 
! indeed they themselves were not immigrants from Normandy 
! to England. Gilbert Bcdcet, a merchant, and at one time 
Sheriff of London, a man of generous impulses and some- 
what lavish hospitality, provided for Ms only child Thomas 
aE the attaina'ble advantages of influential society and a 
good education. At ten yearn of age Thomas was placed 
under the tuition of the canons regular of Merton on the 
Waudle in Surrey. From Merton he proceeded to study in 
the London schools, then in Mgh repute. At Pevensey 
Castle, the seat of Ms father’s fnend Eicher de I’Aigle, one 
of the great barons of England, he subsequently became a 
proficient in all the feats and graces of chivalry. From 
Pevensey he betook himself to the study of theology in the 
University of Paris. He never became a scholar, much 
less a theologian, hke Wolsey, or even like some of the 
learned ecclesiastics of Ms own day ; but Ms intellect was 
vigorous and original, and Tm manners captivating to hm 
associates and popular with the multitude. His father’s 
failure in business recalled Mm to London, and for three 
yeora he acted as a clerk in a lawyer’s office. But a man 
so variously accomplished could not fail to stumble on 
preferment sooner or later. Accordingly, about 1142, 
Archdeacon Baldwin, a learned civilian, a friend of the 
elder Becket, introduced Mm to Theobrid, Archbishop of 
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Canterbury, who at ouce appointed him to an ofl&ce in the 
Arcliiepiscopal Court, His talents speedily raised hum to 
the archdeaconry of the see. A. Bechet’s tact m assisting 
to thwart an attempt to interest the Pope in favour of the 
coronation of Stephen’s son Eustace, paved the way to the 
archdeacon’s elevation to the Chancellorship of England 
under Henry II , a dignity to which he was raised in 1156. 
As he had served Theobald the archbishop, so he served 
Henry the king faithfully and well. It was his nature to 
be loyal. Enthusiastic partisanship is, in fact, the key to 
much that is otherwise inexplicable in his subsequent con- 
duct towards Henry. When at a later period A Becket was 
raised to the primacy of England, a dignity not of his own 
seeldng, he must needs quarrel wnth Henry in the interest 
of the Pope and “ for the honour of God.” As Chancellor of 
England he appeared in the war of Toulouse at the head of 
the chivalry of England, and “ who can recount,” says his 
attendant and panegyrist Grim, “ the carnage, the desolation 
he made at the head of a strong body of soldiers 1 He 
attacked castles, and razed towns and cities to the ground ; 
he burned down houses and farms, and never showed the 
slightest touch of pity to any one who rose in insurrection 
against his master."’ In single combat he vanquished and 
made prisoner the valiant Knight Engelram de Trie. Nor 
did A Becket the chancellor seek to quell Henry’s secular foes 
alone. He was the able mouthpiece of the Crown in its 
contention with the Bishop of Chichester, who had alleged 
that the permission of the Pope was necessary to the con- 
ferring or taking away of ecclesiastical benefices ; and he 
rigorously exacted smtage, a military tax in heu of personal 
service in the field, from the clergy, who accused him of 
"plunging a sword into the bosom of his mother the 
church.” His pomp and munificence as chancellor were 
beyond precedent. In 1159 he undertook, at Henry’s 
request, an embassy to the French Court for the purpose 
of affiancing the l^g’s eldest son to the daughter of the 
king of France. His progress through the country was 
like a triumphal procession. "How wonderful must be 
the king of England himself whose chancellor travels in 
such state 1” was on every one’s Hps. In 1162 he was 
elected Archbishop of Canterbury, Gilbert Fohot, Bishop 
of Herford, alone dissenting, and remarking sarcastically, 
at the termination of the ceremony, that "the Tring 
worked a miracle in having that day turned a layman into 
an archbishop and a soldier into a saint.” Hitherto A 
Becket had only been in deacon’s orders, and had made no 
profession of sanctity of life. At the same time, there is 
nothing to show that his character was stained by the gross 
licentiousness of the times. Now, however, he devoted 
himself body and soul to the service of the church. The 
fastidious courtier was at once transformed into the squalid 
pemtent, who wore hair-cloth next his skin, fed on roots, 
drank nauseous water, and daily washed the feet of thirteen 
beggars. Henry, who had expected to see the archbishop 
completely sunk in the chancellor, was amazed to receive 
the following laconic message from A Becket: — “ I desire 
that you will provide yourself with another chancellor, as 
I find myself hardly sufficient for the duties of one office, 
much less of two.” From that moment there was strife 
between A Becket and Henry, A Becket straining every 
nerve to extend the authority of the Pope, and Henry 
doing his utmost to subject the church to his own will. 
Throughout the bitter strugglefor supremacy which ensued 
between A Becket and the king, A Becket was backed by 
the sympathy of the ISaxon populace, Henry by the support 
of the Norman barons and by the greater dignitaries of the 
church.^ At the outset A Becket was worsted. He was 
constrained to take an oath, " with good faith and without 
fraud or reserve, to observe the Constitutions of Claren- 
don,” which subjected derks gmlty of crime to the ordinary 


civil tnbunals, put ecclesiastical dignities at the royal dis- 
posal, prevented all appeals to Rome, and made Henry the 
virtual "head of the church.” For his guilty compliance 
with these anti-papal constitutions he received the special 
pardon and absolution of his hohness, and proceeded to 
anathematise them with the energy of a genuine remorse. 
The hing resolved on his ruin. He was summoned before 
a great council at Northampton, and in defiance of justice 
was called on to account for the sum of 44,000 marks 
declared to have been misappropriated by him dming his 
chancellorship. “ For what happened before my consecra- 
tion,” said A Becket, “ I ought not to answer, nor vuU I. 
Know, moreover, that ye are my children in God ; neither 
law nor reason allows you to judge your father. I lefcr my 
quarrel to the decision of the Pope. To him I appeal, and 
abfl.n now, under the protection of the Catholic Church and 
the Apostolic See, depart.” He effected his escape to France, 
and took refuge in the Cistercian monastery of Pontigny, 
whence he repeatedly anathematised his enemies iii 
England, and hesitated not to speak of Henry as a " mali- 
cious tyrant.” Pope Alexander III., though at heart a 
warm supporter of Becket, was guarded in his conduct 
towards Henry, who had shown a disposition to support the 
anti-pope Pased III., and it was not till the Archbishop of 
York, in defiance of a papal bull, had usurped the functions 
of the exiled primate by officiating at the coronation of 
Henry’s son, that Alexander became really foimiduble. A 
Becket was now resolute for martyrdom or victory. Heniy 
began to tremble, and an interview between him and Bcckct 
was arranged to take place at Fereitville in 1170. It was 
agreed that A Becket should return to liis see, and that the 
kieg should discharge his debts and defray the expenses of 
his journey. A Becket proceeded to the coast, but the king, 
who had promised to meet him, broke his engagement in 
every particular. A Becket, in retaliation, oxcoinmunicalecl 
the ALTchbishop of York and the Bishops of London and 
SaJisbuiy for officiating at the coronation of the king's son. 
The ternfied prelates took refuge in Normandy with Henry, 
who, on hearmg their tale, accompanied by an account of 
A Becket’s splendid reception at Canterbury, exclaimed in 
ungovernable fury, “ Of the cowards who cat my bread, is 
there not one who will free me from this turbulent priest ? ” 
Four knights, Fitzurse, Tracy, Morville, and Brito, resolvetl 
to avenge their sovereign, who it appears was ignorant of 
their intention. They arrived in Canterbury, and finding 
the archbishop, threatened him with death if he would not 
absolve the excommunicated bishops. "In vain,” rcjdied 
A Becket, "you threaten me. If all the swords in England 
were brandishing over my head, your terrors coidd not move 
me. Foot to foot you wdl find me fighting the battle of the 
Lord.” He was barbarouslymurderod in the gi*eat cathedral, 
at the foot of the altar of St Benedict, on tlic 29tli Decem- 
ber 1170. Two years thereafter he was canonised by the 
Pope; and down to the Reformation innumoKihle pilgrim- 
ages were made to the shrine of St Thomas of Canterbury 
by devotees from everycomer of Christendom. So uumerons 
were the miracles wrought at his tomb, that Gerva.so of 
Canterbury tells us two large volumes kept in the cathednil 
were filled with accounts of them. Every fiftieth year a 
jubilee was celebrated in his honour, wliich lasted fifteen 
da;^ 5 plenary indulgences were then granted to all who 
visited Ms tomb ; and as many as 100,000 pilgrims wero 
registered at a time in Canterbury. The worship of St 
Thomas superseded the adoration of God, and even that of 
the Yirgin. In one year there was offered at God’s altar 
nothing j at that of the Virgin £4, Is. 8d.; while St 
Thomas received for his share ^954, 6s. 3d. — an enormous 
sum, if the purchasing power of money in those times be 
considered, ^ Henry TIIT., with a just if somewhat ludi- 
crous appreciation of the issue which A Becket had raised 
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vvitli hits royal predecessor Henry IL, not only pillaged the 
rich shrine defeated to St Thomas, hut caused the saint 
himself to be cited to appear in court, and to be tried and 
condemned as a traitor, at the same time ordering his r^nTna 
to be struck out of the calendar, and his bones to be burned 
and the ashes thrown in the air. A. Becket’s character and 
aims have been the subject of the keenest ecclesiastical and 
historic controversy down to the present time, but it is im- 
possible to doubt the fundamental sincerity of the one or 
the disinterestedness of the other, however inconsistent his 
actions may sometimes appear. If the fruit of the Spirit 
be “ love, joy, peace, long-suffering, gentleness, goodness, 
faith, meekness, and temperance,” A Becket was assuredly 
not a saint, for he indulged to the last in the bitterest 
invectives against his foes; but that he fought with 
admirable courage and devotion the “battle of the Lord,” 
according to the warlike ideas of an age with which he was 
in intense sympathy, is beyond dispute. He was the 
leading Ultramontane of his day, hesitating not to rejirove 
the Pope himself for lukewarmness in the cause of the 
“ church’s hberty.” He was the last of the great ecclesiastics 
of the type of Lanfranc and Anselm, w'ho struggled for 
suiiremacy with the civil power in England on ahnost equal 
terms. In his day the secular stream was running very 
strong, and he might as chancellor have floated down the 
current pleasantly enough, governing England in Henry’s 
name. He nevertheless perished in a chivalrous effort to 
stem the torrent The tendency of his principles was 
to supersede a civil by a spiritual despotism ; “ but, in 
point of fact,” says Hook, in his valuable Life, “he was 
a high-principled, high-spirited demagogue, who taught 
the people to struggle for their liberties,” a struggle 
soon to commence, and of which he was by no means 
an impotent if an unconscious precursor. — See Dr Giles’s 
Vtia ei Bjnstoloi S Tlmnos Cantuarieiisis ; Canon Morris’s 
lAfe of St Tluomas Bechet ; Canon Robertson’s Life of 
Bechet , Canon Stanley’s Histmical Memmials of Ga7it&'- 
hiri/ ; J. Q. Nichol’s Bilffrima^es of Walsingliam, and 
Canterhury; Hook’s Lives of the Archbishops of Ganter- 
bury; and Lord Campbell’s Lives of the Ghancellors of 
England. 

A’BEOKETT, GinnEnT Abbott, a successful cultivator 
of light literature, was born in London in 181 1, and educated 
at Westminster School. He wrote burlesque dramas with 
success from liis boyhood, took an active share in the 
establishment of different comic periodicals, particularly 
Figaro in London and Punch, and was a constant contributor 
to the columns of the latter from its commencement tin the 
time of his death. His principal publications, all over- 
flowing with kindly humour, and rich in quaint fancies, 
are his parodies of living dramatists (himseK included), 
reprinted from Punch (1844); The Small Debts Act, vnth 
Annotations and Explanations (1845) ; The Quiedology of 
the Bmtish Drama and The Gomic Blaclcstone (1846) ; A 
Comic History of England (1847) ; and A Qomic History of 
Home (1852). He contributed occasionally, too, to the 
Times and other metropolitan papers. A’Beckett was 
called to the bar in 1841, and from 1849 discharged with 
groat efficiency the duties of a metropoUtau poHce magis- 
trate. He died at Boulogne on the 30th of August 
1856. 

ABEL breath, vanity, transitoriness), the second 

son of Adam, slain by Cain his elder brother (Gen. iv. 
1-16). The narrative in Genesis, which tells us that “the 
Lord had respect unto Abel and to his offering, but unto 
Gain and to his offering he had not respect,” is supplemented 
by the statement of the New Testament, that “ by faith 
Abel offered unto God a more excellent sacrifice than Cain,” 
(Heb. xi. 4:), and that Cain slew Abel “because his own 
works were evil and his brother’s righteous ” (1 J ohn iii, 12). 


In patristic theology the striking contrast between the 
brothers was mystically explained and typically apphed in 
various ways Augustine, for example, regards Abel as 
the representative of the regenerate or spiritual man, and 
Cam as the representative of the natural or corrupt man. 
Augustine in his treatise De Hoei^esibus, c. 86, mentions a 
sect of Ahelitae or Abehans, who seem to have hved in 
North Africa, and chiefly in the neighbourhood of Hippo- 
Regius. According to their tradition, Abel, though married, 
hved ui continence, and they followed his practice in this 
respect, so as to avoid the guilt of bringing sinful creatures 
into the world. 

ABEL, Kael Feiedeich (1726-1787), a celebrated Ger- 
man musician. His adagio compositions have been highly 
praised, but he attained greater distinction as a performer 
than as a composer, his instrument being the Viola digamha, 
which from his time has given place to the violoncello. 
He studied under Sebastian Bach, played for ten years 
(1748-58) in the band formed at Dresden by the Elector 
of Saxony, under Hasse, and then, proceeding to England, 
became (1759) chamber-musician to the queen of George III. 
His fife was ^ortened by habits of uitempcrance. 

ABEL, Niels Heneik, one of the ablest and acutest 
mathematicians of modem times, was born at Findde in 
Norway m 1802, and died near Arendal in 1829. Con- 
sidering the shortness of his life, the extent and thorough- 
ness of his mathematical investigations and analyses are 
marvellous. His great powers of generalisation were dis- 
played in a remarkable degree in Ms development of the 
theory of elliptic functions. Legendre’s eulogy of Abel, 
“Quelle tflte celledujeuneNorvegienl” is the more forcible, 
that the French mathematician had occupied himself with 
those functions for most of his Metime. Abel’s works, 
edited by M. Hobnboe, the professor under whom he studied 
at Christiania, were pubhshed by the Swedish government 
in 1839. 

ABEL, Thomas, a Roman Catholic divine during the 
reign of Henry VIII., was an Englishman, but when or 
where born docs not appear. He was educated at Oxford, 
where he passed B.A. on 4th July 1613, M.A. on 27th 
June 1516, and proceeded D.D. On 23d June 1630 he 
was presented by Queen Catherine to the rectory of Brad- 
well in Essex, on the sea-coast. He had been introduced 
to the court through the report of his learning in classical 
and living languages, and accomplishments in music ; and 
he was appointed domestic chaplain to Queen Catherine. 
It speaks well both for the chaplain and Ms royal mistress, 
that to the last he defended the outraged queen against 
“bluff King Hal.” The Defence, ‘*Invicta Y&ritasf was 
printed at Luneberge in 1532. This pungent little book 
was replied to, but never answered, and remains tha 
defence on Queen Catherine’s part. Abel was ensnared, as 
greater men were, in the prophetic delusions and ravings of 
Elizabeth Barton, called the “ Holy Maid of Kent.” As 
belonging to the Church of Rome, he inevitably opposed 
Henry ‘^II.’s assumption of supremacy in the churcL 
Ultimately he was tried and condemned for “ misprision 
of treason,” and perished in the usual cruel and ignoble 
way. The execution, as described, took place at Smith- 
field on July 30, 1640. If we may not concede the vene- 
rable and holy name of martyr to Abel — and John Foxe 
is passionate in his refusal of it — yet we must hold that 
he at least fell a victim to Ms unsparing defence of Ms 
queen and friend, the “misprision of treason” having 
been a foregone conclusion. In stat. 25, Henry VUL, c. 
12, he is described as having “caused to be printed 
and set forth in this reahne diverse books against the 
divorce and separation.” Neither the Tractatus nor the 
“diverse books” are known. — Dodd, Church History, 
Brussels, 1737, folio, voL i. p. 208; Bourdiier, Hist, Eccl 
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de Martyr, Fratr. Ttdnor. (Ingolst. 1583)] Pitts, 
illustr. Angl. Scrip.; Tanner’s Bihliotheca Hi^cmico-Britanr 
nica, p. 1 . ; Zurick, Oriyviial Letters relative to the English 
Eeformatim (Parker Society, pt. ii. pp. 209-211, 1846); 
Foxe’s Acts a7id Mo7iuments (Oattley’s, vol, v. pp. 438-440); 
Burnet, Soames, Biog. Bi-it.; Wood’s Ath&ioe (Bliss), s. v.; 
Stow, Chron. p. 581. (a. b. g.) 

ABELARD, Peter, born at Pallet (Palais), not far 
from Nantes, in 1079, was the eldest son of a noble Breton 
house. The name Ahadardus (also written Ahailardua, 
Ahaielai'dus, and in many other ways) is said to be a cor- 
ruption of HdbelarduSf substituted by himself for a nick- 
name Bajolardas given to him when a student. As a 
boy, he showed an extraordinary quickness of apprehen- 
sion, and, choosing a learned life instead of the active 
career natural to a youth of his birth, early became an 
adept in the art of dialectic, under which name philosophy, 
meaning at that time chiefly the logic of Aristotle trans- 
mitted through Latin channels, was the great subject of 
liberal study in the episcopal schools. Roscellin, the 
famous canon of Compifegne, is mentioned by himself as 
his teacher; but whether he heard this champion of 
extreme Nominalism in early youth, when he wandered 
about from school to school for instruction and exercise, 
or some years later, after he had already begim to teach 
for himself, remains uncertain. His wandermgs finally 
brought him to Paris, still under the age of twenty. There, 
in the great cathedral school of Notre-Dame, he sat for a 
while under the teaching of William of Champeaux, the 
disciple of St Anschn and most advanced of Realists, but, 
presently stepping forward, he overcame the master in 
discussion, and thus began a long duel that issued in 
the downfall of the philosophic theory of Realism, till then 
domiuant in the early Middle Age. First, in the teetih of 
opposition from the metropolitan teacher, he proceeded to 
set up a school of his own at Melun, whence, for more 
direct competition, he removed to Corbeil, nearer Pans. 
The success of his teaching was signal, though for a time 
he had to quit the field, the strain proving too great for 
his physical strength. On his return, after 1108, he found 
Wilham lecturing no longer at Notre-Dame, but in a 
monastic retreat outside the city, and there battle was 
again joined between them. Forcing upon the Realist a 
material change of doctrine, he was once more victorious, 
and thenceforth he stood supreme. His discomfited rival 
still had power to keep him from lecturing in Paris, but 
soon failed in this last effort also. From Melun, where he 
had resumed teaching, Abelard passed to the capital, and 
set up his school on the heights of St Genevieve, looHng 
over Notre-Dame. When he had increased his distino- 
tion stUl further by winning reputation in the theological 
school of Anselm of Laon, no other conquest remained for 
him. He stepped into the chair at Notre-Dame, being also 
nominated canon, about the year 1115. 

Few teachers ever held such sway as Abelard now 
did for a time. Distinguished in figure and manners, he 
was seen surrounded by crowds — ^it is said thousands — of 
students, draivn from all countries by the fame of his 
teaching, in which acuteness of thought was relieved by 
simplicity and grace of exposition. Enriched by the offer- 
ings of his pupils, and feasted with universal admiration, 
he came, as he says, to think himself the only philosopher 
standing in the world. But a change in his fortunes 
was at hand. In his devotion to science, he had hitherto 
Hved a very regular life, varied only by the excitement of 
conflict: now, at the height of his fame, other passions 
began to stir within him. There lived at that ti m a , 
within the precincts of Notre-Dame, under the care of her 
uncle, the canon Fulbert, a young girl named Heloise, of 
noble extraction and born about 1101. Fair, but stiH 


more remarkable for her knowledge, which extended beyond 
Latm, it is said, to Greek and Hebrew, she awoke a feel- 
ittg of love in the breast of Abelard; and with intent to 
wm her, he sought and gained a footing m Fulbert’s house 
as a regular inmate. Becoming also tutor to the maiden, 
he used the unlimited power which he thus obtained over 
her for the purpose of seduction, though not without 
fhflriRliiTig a real affection which she returned in iiiiparallelcd 
devotion. Their relation interfering with his public work, 
and being, moreover, ostentatiously sung by himself, soon 
became loiown to all the world except the too-confiding 
Fulbert; and, when at last it could not escape even hi.s 
vision, they wore separated only to meet lu secret. There- 
upon Heloise found herself pregnant, and was carried off 
by her lover to Brittany, where she gave birth to a sou. 
To appease her furious uncle, Abelard now 2 ’i’nposed a 
marriage, under the condition that it should be kejit 
secret, in order not to mar his prospects of advancement in 
the church; but of marriage, whether public or secret, 
Heloise would hear nothing. She appealed to hini not to 
sacrifice for her the independence of his Hfo, nor did .she 
finally yield to the arrangement without the darkest fore- 
bodings, only too soon to be realised. The secret of the 
marriage was not kept by Fulbert; and when Heloise, true 
to her singular purjiose, boldly then denied it, life wa.s 
made so unsupportable to her that she sought refuge in the 
convent of Argentcuil. Immediately Fulbert, believing 
that her husband, who aided in the flight, designed to bo 
rid of her, conceived a dire revenge. Ho and some others 
broke into Abelard’s chamber by night, and, taking him 
defenceless, perpetrated on him the most bmtal inutilulion. 
Thus cast down from his pinnacle of greatness into an 
abyss of shame and misery, there was left to the brilliant 
master only the life of a monk. Heloise, not yet twenty, 
consu mm ated her work of self-sacrifice at the aill of his 
jealous love, and took the veil. 

It was in the Abbey of St Denis that Abelaul, now 
aged forty, sought to bury himself with his woes out of 
sight. Finding, however, in the cloister neither calm nor 
solitude, and having gradually turned again to .study, ho 
yielded after a year to urgent entreaties from without and 
within, and went forth to reopen his school at the Priory 
of MaisonceUe (1120). His lectures, now framed in a 
devotional spirit, were heard again by crowds of students, 
and aU his old influence seemed to have returned ; but old 
enmities were revived also, against which he wa.s no longer 
able as before to make head. No sooner had ho i)ut in 
writing his theological lectures (apparently the JutroduHio 
ad Theologiam that has come down to us), than his adver- 
saries feU foul of his rationahstie iiiterjiretation of the 
Trinitarian dogma. Charging him with the heresy of 
SabeUius in a provincial synod held at »Sois,suu,s in 1121, 
they procured by irregular practices a coudenmatiuu of his 
teaching, whereby he was made to throw his book into the 
flames, and then was shut up in the convent of St IMedard. 
After the other, it was the bitterest 2 JO.«jsiblo experience 
that could befaU him, nor, in the state of montul desola- 
tion into which it plunged him, could ho find any comfort 
from being soon again set free. The life in his own 
monastery proving no more congenial than fonnerly, he 
fled from it in secret, and only waited for permission to 
live away from St Denis before he chose the one lot that 
suited his present mood. In a desert place near Nogont- 
sur-Seiue, he built himself a cabin of stubble and reecls, 
and turned hermit. But there fortune came back to him 
with a new surprise. His retreat becoming known, students 
flocked from Paris, and covered the wilderne.S8 around him 
with their tents and huts. When he began to leach again, 
he found consolation, and in gratitude he consecrated the 
new oratory they built for Mm by the name of the raraclcte. 
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Upon the return of new dangers, or at least of fears, 
Abelard left the Paraclete to make trial of another refuge, 
accepting an invitation to preside over the Abbey of St 
Gildas-de-E,huys, on the far-off shore of Lower Brittany. 
It proved a wretched exchange. The region was inhospit- 
able, the domain a prey to lawless exaction, the house itself 
savage and disorderly. Yet for nearly ten years he con- 
tinued to struggle with fate before he fled from Ms charge, 
yielding in the end only under peril of violent death. The 
misery of those years was not, however, unreheved j for he 
had been able, on the breaking-up of Heloise’s convent at 
Argenteuil, to estabbsh her as head of a new religious 
house at the deserted Paraclete, and in the capacity of 
spiritual director he often was called to revisit the spot 
thus made doubly dear to him. All tMs tune Heloise had 
hved amid universal esteem for her knowledge and diaracter, 
uttering no word under the doom that had fallen upon her 
youth; but now, at last, the occasion came for expressing all 
the pent-up emotions of her soul. Living on for some time 
in Bnttany after his flight from St Gildas, Abelard wrote, 
among other things, Ms famous Historia CalamitcUum, 
and thus moved her to pen her fi.rst Letter, wMch remains 
an unsurpassed utterance of human passion and womanly 
devotion, the first being followed by the two other Letters, in 
which she finally accepted the part of resignation wMch, 
now as a brother to a sister, Abelard commended to her. 
He not long after was seen once more upon the field of 
Ms early triumphs, lecturing on Mount St Genevifeve in 
1136 (when he was heard by John of Salisbury), but it 
was only for a brief space : no new triumph, but a last 
great trial, awaited Mm in the few years to come of Ms 
chequered life. As far back as the Paraclete days, he 
had counted as chief among his foes Bernard of Claarvaux, 
in whom was incarnated the principle of fervent and 
unhesitatmg faith, from which rational inquiry like his 
was sheer revolt, and now this uncompromising spirit was 
moving, at the instance of others, to crush the growing evd 
in the person of the boldest offender. After preliminary 
negotiations, in which Bernard was roused by ^Lbelard’s 
steadfastness to put forth all Ms strength, a council met 
at Sens, before wMch Abelard, formally arraigned upon a 
number of heretical charges, was prepared to plead his 
cause. When, however, Bernard, not without foregone 
terror in the prospect of meeting the redoubtable d^eo- 
tician, had opened the case, suddenly Abelard appealed 
to Eome. The stroke availed him notMng; for Bernard, 
who had power, notwithstanding, to get a condemnation 
passed at the council, did not rest a moment till a second 
condemnation was iirocured at Borne in the following year. 
Meanwhile, on Ms way tMthor to urge his plea in person, 
Abelard had broken down at the Abbey of CluM, and there, 
an utterly fallen man, with spirit of the humblest, and 
only not bereft of Ms intellectual force, he lingered but a 
few months before the approach of death. Removed by 
friendly hands, for the relief of Ms sufferings, to the 
Priory of St Marcel, he died on the 21st of April 1142. 
First buried at St Marcel, his remains soon Mter were 
carried off in secrecy to the Paraclete, and given over to 
the loving care of Heloise, who in time came herself to 
rest beside them. The bones of the pah were shifted 
more than once afterwards, but they were marvellously 
preserved even tMough the vicissitudes of the Frendi 
Revolution, and now they lie united in the well-known 
tomb at Pfere-Lachaise. 

Great as was the influence exerted by Abelard on the 
minds of Ms contemporaries and the course of mediaeval 
thought, he has been little known in modem times but 
for Ms connection with Heloise. Indeed, it was not tdR 
the present century, when Cousin in 1836 issued the 
collection entitled Ouvraffes inSdits d’AbSlard, that his 


pMlosopMcal performance could be judged at first hand; 
of Ms strictly philosopMcal works only one, the ethical 
treatise Scito te ipsum, having been published earlier, 
namely, in 1721. Cousin’s coUection, besides giving ex- 
tracts from the theological work Sic et Non (an assemblage 
of opposite opinions on doctrinal points, culled from the 
Fathers as a basis for discussion), includes the Dialedica, 
commentaries on logical works of Aristotle, Porphyry, and 
BoetMus, and a fragment, De GeneHlus et Speaiehus. The 
last-named work, and also the psychological treatise Le 
Irdellectihus, published apart by Cousm (in Frogmens 
Philosophigues, vol. ii.), are now considered upon internal 
evidence not to be by Abelard himself, but only to have 
sprung out of Ms school. A genuine work, the Glossitlce 
swp&r Porphyrium, from wMch M. de R^musat, in his 
classical monograph AhMard (1845), has given extracts, 
remains in manuscript. 

The general importance of Abelard hos in Ms having 
fixed more decisively than any one before Min the 
scholastic manner of philosophising, with its object of 
giving a formally rational expression to the received 
ecclesiastical doctrine. However his own particular inter- 
pretations may have been condemned, they were conceived 
in essentially the same spirit as the general scheme of 
thought afterwards elaborated in the 13th century with 
approval from the heads of the church. TMough Mm 
was prepared M the Middle Age the ascendency of the 
philosopMcal authority of Aristotle, wMch became firmly 
establiAed in the half-century after Ms death, when first 
the completed Organon, and gradually all the other works 
of the Greek tMnker, came to be known in the schools ; 
before Ms time it was rather upon the authority of Plato 
that the prevaihng Realism sought to lean. As regards 
the centrM question of Universals, without having suffi- 
cient knowledge of Aristotle’s views, Abelard yet, in 
taking middle ground between the extravagant Realism of 
Ms master, William of Champeaux, or of St Anselm, and 
the not less extravagant Nominalism (as we have it 
reported) of his other master, Roscellin, touched at more 
than one point the Aristotelian position. Along with 
Aristotle, also with Nominalists generally, he ascribed full 
reality oMy to the particular concretes j wMle, in opposi- 
tion to the “ insana senientia ” of RosceUin, he declared 
the Universal to bo no mere word {vox), but to consist, or 
(perhaps we may say) emerge, in the fact of predication 
(sermo). Lying in the middle between Realism and 
(extreme) Nominalism, tMs doctrine has often been spoken 
of asl Conceptualism, but ignorantly so. Abelard, pre- 
eminently a logician, did not concern himself with the 
psychological question wMch the ConceptuaHst aims at 
deciding as to the mental subsistence of the Universal. 
Outside of Ms dialectic, it was in etMcs that Abelard 
showed greatest activity of pMlosopMcal thought ; laying 
very particular stress upon the subjective intention as 
determining, if not the moral character, at least the moral 
value, of human action. His thought in tMs direction, 
whereia he anticipated sometMng of modern speculation, 
is the more remarkable because Ms scholastic successors 
accomplished least in the field of morals, hardly venturing to 
bring the principles and rules of conduct under pure philo- 
sopMcal discussion, even after the great etMcal inquries of 
Anstotle became fully known to them. (a. o. B.) 

ABENCERRAGES, a family or faction that is said to 
have held a prominent position in the Moorish kingdom 
of Granada in the 15th century. The name appears to have 
been derived from the Tussuf ben-Serragh, the head of 
the tribe in the time of Mahommed 711., who did that 
sovereign good service in his struggles to retain the 
crown of wMch he was three times .dsprived. Nothing 
is known of the family with certainty; but the name is 
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familiar from tlie interesting romance of Gines Perez de 
Hita, Giterras civiles da Gi'CLnoLda, wliicli celebrates the 
feuds of the Abencerrages and the rival family of the 
Zegris, and the cruel treatment to which the former were 
subjected. Plodan's Gomalvo of Cordova, and Chateau- 
briand’s Last of the Abencerrages, are imitations of Perez 
de Hita’s work. The hall of the Abencerages in the 
Alhambra takes its name from being the reputed scene of 
the massacre of the family. 

ABENEZRA, or Im Ezra, is the name ordinarily given 
to Abeaham: ben Meir ben Ezra (called also Ahmare or 
Lvenare), one of the most eminent of the Jewish literati 
of the Middle Ages. He was born at Toledo about 1090; left 
Spam for Rome about 1140; resided afterwards at Mantua 
(1145), at Lucca (1154), at Rhodes (1155 and 1166), and 
in England (1159) ; and died probably in 1168. He was 
distinguished as a philosopher, astronomer, physician, and 
poet, but especially as a grammarian and commentator. 
The works by which he is best known form a series of Gomr 
mentaries on the books of the Old Testament, which have 
nearly all been printed in the great Rabbinic Bibles of 
Bomberg (1525-6), Buxtorf (1618-9), and Frankfurter 
(1721—7) Abenezra’s commentaries are acknowledged to 
be of very great value , he was the first who raised biblical 
exegesis to the rank of a science, interpreting the text 
according to its hteral sense, and illustrating it from cognate 
languages. His style is elegant, but is so concise as to be 
sometimes obscure ; and he occasionally indulges in epigr^. 
In addition to the commentaries, he wrote several treaties 
on astronomy or astrology, and a number of grammatical 
works. 

ABENSBERG, a small town of Bavaria, 18 miles S.W. 
of Regensburg, containing 1300 inhabitants. Here Napo- 
leon gained an important victory over the Austrians on 
the 20th of April 1809. The town is the Ahumia of the 
Romans, and ancient mins exist in its neighbourhood. 

ABERAYON, a parliamentary and mumcipal borough 
of Wales, in the county of Glamorgan, beautifully situated 
on the Avon, near its mouth, 8 miles east of Swansea. 
The town and adjacent villages have increased rapidly 
in recent years, from the extension of the mines of coal and 
iron in the vicinity, and the establishment of extensive 
woiks for the smdting of tin, copper, and zinc. The 
harbour, Port Talbot, has been much improved, and has 
good dock.s; and there is regular steam communication 
with Bristol. Ores for the smelting furnaces are imported 
from Cornwall, and copper, tin, and coal are exported. 
Aberavon unites with Swansea, Kenfigg, Loughor, and 
Neath, in returning a member to Parliament, In 1871 the 
population of the parish was 3396, of the parHamentaiy 
borough, 11,906. 

ABERCONWAY, See Conway. 

ABERCROMBIE, John, an eminent physiciin of Edin- 
burgh, was the son of the Rev. George Abercrombie of 
Aberdeen, in w^Mch city he was born in 1781. After 
attending the Grammar School and Marischal CoUego, 
Aberdeen, he commenced his medical studies at Edinburgh 
in 1800, and obtained his degree of M.D. there in 1803. 
Soon afterwards he went to London, and for about a year 
gave diligent attention to the medical practice and lectures 
in St George's Hospital. In 1804 he returned to Edin- 
burgh, became a Fellow of the College of Surgeons, and 
commenced as general practitioner in that city ; where, in 
dispensary and private practice, he laid the foundation of 
that character for sagacity as an observer of disease, and 
judgment in its treatment, that oventually elevated him to 
the head of his profession. In 1823, be became a Licen- 
tiate of the College of Physicians; in 1824, a Fellow of 
that body; and from the death of Dr Gregory in 1822, 
he was considered the first physician in Scotland. Abcr- 
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crombie eaily began the laudable practice of preserving 
accurate notes of the cases that fell under his caie ; and at 
a period when pathological anatomy was far too little 
regarded by practitioners in this country, lie had the 
merit of sedulously pursuing it, and collecting a mass of 
most important information regarding tlie changes pro- 
duced by disease on diflerent organs ; so that, bcloie the 
year 1824, be had moie extended experience, and moie 
correct views in this interesting field, than most of his 
contemporai-ies engaged in extensive practice. From 181 G 
he occasionally enriched the pages of the JMuihiirgh 
Medical and Surgical Journal with essays, that display 
origmality and industry, particularly those “ on the diseases 
of the spinal cord audbiuiu,” and “on di&ca.ses of the 
intestinal canal, of the pancreas, and spleen.” The first 
of these formed the basis of his great and very original 
work, PatJiological and Practical Pesearclies on Diseases 
of the Brain mid Sjnnal Cord, which appeared at Edin- 
burgh in 1828. In the same year he published also 
another very valuable work, his Reseaiches on the Disemes 
of the Intestinal Canal, Liver, and other Viscera of the 
Abdomen. Though his professional practice was very 
extensive and lucrative, he found tune for other .specula- 
tions and occupations. In 1830 he published his Inquiries 
concerning the Intellectual Potcers of Man and the Investi- 
gation of Truth, a work which, though less original aud 
ju'ofound than his medical speculations, contains a pi)]>iilar 
view of an interesting subject, expressed in simple language. 
It was followed in 1833 by a sequel, The Philosophy of 
the Moral Feelings, the object of which, as stated lu the 
preface, was “to divest the subject of all improbable 
speculations,” and to show “ the important relation i\hich 
subsists between the science of mind and the doctrines of 
revealed religion.” Both works have been very extensively 
read, reaching the ISth and 14th editions respectively in 
1869. Soon after the publication of Moral Feelings, the 
TJnivemty of Oxford conferred on the author the honorary 
degree of Doctor of Medicine, and in 1835 ho ■was elected 
Lord Rector of Manschal College, Aberdeen. Dr Aber- 
crombie was much beloved by hw numcrou.s friciKls for 
the suavity aud kindness of his manners, and ^^as uni- 
versally esteemed for his benevolence and uiiaHucted piety. 
He died on the 14th of November 1844 of a very uncom- 
mon disease, the bursting (from softening of the muscular 
substance) of the coronary vessels of the heart. 

ABEROROMBY, David, M.D. Tins Scotti-sh physi- 
cian was sufficiently noteworthy luilf a century after his 
(probable) decease to have his Fuva Medichae Praxis 
reprinted at Paris in 1740; while during his lifctiuuj Ills 
Tuta ac effleax luis venereas stupe absque vierciirio ac semper 
absque salivatume mei'cunali curando methodus (IG84, 8vo) 
was translated into German and publi.shed at l)ie.‘'(h‘n in 
1703 (8vo). In 1G85 were jaiblished J)e Pulsus Varia- 
tione (London; Pans, 1688, 12mo), and Ars explorandi 
medical fucultates phmtaruni ex solo sap. (London). Ills 
Opuscula were collcetcd in 1G87. Tliese profes.sional 
wntings gave him a place and memorial in Haller’s Biblio- 
theca Medicviai Pract. (4 vols. 8vo, 1779, tom. iii. p. 619); 
but he daims passing rcuicmbranee rather a.s a meta- 
physician by his remarkable controversial boolc.s in theo- 
logy and ijlnlosophy. Formerly a Roman Catholic and 
Jesuit, he abjured Popery, and published Protcstancy 
proved Safer than Popery (Loudon, 1686). But by far 
the most noticeable of lii.s productions i.s A Disconrsf 
of Wit (Lojxdon, 1685). Tliis treatise somehow ha.H fallen 
out of sight — much as old coined gold gets hidden away 
— so that bibliographers do not .*500111 to have met with 
it, and assign it at hap-hazarcl to Patrick Ahcrcrumby, 
M.D. Notwithstanding, the must cursory examinatiem 
of it proves that in this Discourse of Wit arc contttined 
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soiue of tlie most characteristic and most definitely-pnt 
metaphysical opinions of the Scottish philosophy of com- 
mon sense. Of this early metaphysician nothing biographi- 
cally has come down save that he was a Scotchman 
(“Scotus”) — born at Seaton. He was living early in the 
18th century (Haller, as supra; Lawrence Charteris’s 
MS, s. ?/ ) So recently as 1833 was printed A Slmi. 
Account of Scots Divines by him, edited by James Maidment, 
Edinburgh. (a. b. g.) 

ABERCROMBY, James, Loed Duoteemline, third son 
of the celebrated Sir Ralph Abercromby, was bom on the 
7th Nov, 1776. Educated for the profession of the law, 
lie was called to the bar at Lincoln’s Inn in 1801, but he 
was prevented from engaging to any considerable extent in 
general practice by accepting appointments, first as commis- 
sioner in bankruptcy, and subsequently, as steward of the 
estates of the Duke of Devonshire. He commenced his 
political career in 1807, when he was elected member of 
Parliament for the borough of Midhurst. His S3rmpathies 
with the small and struggling Opposition had already been 
declared, and he at once attached himself to the Whig 
party, -with wliidi he consistently acted throughout life. 
In 1812 he was returned for Caine, -which he continued to 
represent until his elevation to the Scotch bench in 1830. 
During this lengthened period he rendered conspicuous and 
valuable services to his jjarty and the country. In Scotch 
affairs he took, as was natural, a deep interest] and, by 
introducing, on two separate occasions, a motion for the 
redress of a special glaring abuse, he undoubtedly gave a 
strong impulse to the growing desire for a general reform. 
In 1824, and again in 1826, he presented a petition from 
the inhabitants of Edinburgh, and followed it up by a 
motion “ for leave to bring in a Bill for the more effectual 
representation of the city of Edinburgh in the Oommons 
House of Parliament.” The motion was twice rejected, 
but by such narrow majorities as showed that the monopoly 
of the self -elected Council of thirty-three was doomed. In 
1827, on the accession of the Whigs to power under Mr 
Canning, Abercromby received the appointment of Judge- 
Advocate-Gencral and Privy Counsellor. In 1830 he was 
raised to the judicial bench as Chief Baron of llie Exche- 
quer in Scotland. The office was abolished in 1832 j and 
almost contemporaneously, Edinburgh, newly cnfranc^ed, 
was called to return two members to the first reformed 
Parliament. As the election marked the commencement 
of a new political era, the honour to be conferred possessed 
a peculiar value, and the choice of the citizens fell most 
appropriately on Francis Jeffrey and James Abercromby, 
two of the foremost of those to whom they were indebt^ 
for their hard-won privileges. In 1834 Mr Abercromby 
obtained a seat in the cabinet of Lord Grey as Master of 
the Mint. On the assembling of the new Parliament in 
1835, the election of a speaker gave occasion for the first 
trial of strength between the Reform party and the followers 
of Sir Robert Peel. After a memorable division, in which 
more members voted than had ever before been known, 
Abercromby was elected by 316 votes, to 310 recorded for 
Manners-Sutton. The choice was amply justified, not only 
by the urbanity, impartiality, and firmness with which 
Abercromby discharged the public duties of the chair, but 
also by the important reforms he introduced in regard to 
the conduct of private business. In 1839 he resigned the 
office, and received the customary honour of a peerage, with 
the title of Lord Dunfermline. The evening of his life was 
passed in retirement at Colmton, near Edinburgh, where he 
died on the 17th April 1858. The courage and sagacily 
which marked his entire conduct as a Liberal were never 
more conspicuous than when, towards the close of his life, 
he availed himself of an opportunity of practically asserting 
his cherished doctrine of absolute religious equality. The 
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important part ho took in originating and sniiporting the 
United Industrial School in Edinburgh for ragged children, 
irrespective of their religious belief, deserves to be grate- 
fully acknowledged and remembered, even by those who 
took the opposite side in the controversy which arose with 
regard to it. 

ABERCROMBY, Patrick, M.D., was the third son of 
Alexander Abercromby of Fettemeix in Aberdeenshire, and 
brother of Francis Abercromby, who was created by James 
II. Lord Glasford. He was born at Forfar in 1666. As 
throughout Scotland, he could have had there the benefits of 
a good parish school] but it would seem from after events 
that his family was Roman Catholic, and hence, in all pro- 
bability, his education was private. This, and not the un- 
proved charge of perversion from Protestantism in subser- 
■vdency to James II., explains his Roman Catholicism and 
adhesion to the fortunes of that king. But, intending to 
become a doctor of medicine, he entered the University of 
St Andrews, where he took his degree of M.D. in 1GS5. 
From a statement in one of his preface-epistles to his mag- 
nuin opus, the Martial Achievements of the Scots Nation, 
he must have spent most of his youthful years ibroacl. 
It has been stated that he attended the University of 
Paris. The Discourse of Wit (1685), assigned to him, 
belongs to Dr David Abercromby, a contemporary. On his 
return to Scotland, he is found practising as a ijhysician in 
Edinbiu'gh, where, besides his professional duties, he gave 
himself wi^ characteristic zeal to the study of antiquities, 
a study to which he owes it that his name still lives, for 
he fin^ no place in either Haller or Hutchison’s Medical 
Biogi'aphies. He was out-and-out a Scot of the old patnotic 
type, and, livmg as he did during the agitations for the 
muon of England and Scotland, he took part in the war 
of pamphlets inaugurated and sustained by prominent 
men on both sides of the Border. He crossed swords 
with no less redoubtable a foe than Daniel Defoe in lus 
Advantages of the Act of Security, compared with those of 
theivaended Union (Edinburgh, 1707), and A Yindkadon 
of the Same against Mr De Foe {ibid.) The logic and 
reason were with Defoe, but there was a sentiment in the 
advocates of independence which was not sufficiently 
allowed for in the clamour of debate] and, besides, the 
disadvantages of union were near, hard, and actual, the 
advantages remote, and contingent on many things and 
persons. Union wore the look to men like Abercromby 
and Lord Belhaven of absorption, if not extinction. Aber- 
cromby was appointed physician to James H., but the Re- 
volution deprived him of the post. Cra-wford (in his jPee?’- 
age, 1716) ascribes the title of Lord Glasford to an intended 
recognition of ancestral loyalty, its bestowment in 1685 
corresponding with the younger brother’s graduation as 
M.D., may perhaps explain his appointment. A minor 
hterary work of Abercromby’s was a translation of M. 
Beague’s partizan History (so called) of the War carried on 
by the Popish Government of Cardinal Beaton, aided by the 
French, against the English under the Protector Somerset, 
which appeared in 1707. The -work with which Aber- 
cromby’s name is pennanently associated is his already 
noticed Martial Achievements of the Scots Naiion, issued in 
two noble folios, vol. i. 1711, vol, ii. 171^. In the title- 
page and preface to vol. i. he disclaims the ambition of 
being an historian, but in vol. ii., in title-page and preface 
abke, he is no longer a simple biographer, but an historian. 
That Dr Abercromby did not use the word ‘^genuine history” 
in his title-page without warrant is clear on every page of 
his large work. Granted that, read in the light of after 
researches, much of the first volume must necessarily be 
relegated to the re^on of the mythical, none the less was 
the historian a laborious and accomplished reader andmves- 
tigator of all available authonties, as well manuscript as 
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printed; while th.e roll of names of those who aided Hm 
includes every man of note in Scotland at the time, from 
Sir Thomas Craig and Sir George Mackenzie to Mr Alex- 
ander Nisbet and Mr Thomas Rudcliman. The Martial 
Achievemmts has not been reprinted, though practically 
the first example of Scottish typography in any way 
noticeable, vol. li. having been printed under the scholarly 
supervision of Thomas Euddiman. The date of his death 
is uncertain. It has been variously assigned to 1715, 
1716, 1720, and 1726, and it is usually added that he left 
a widow in great poverty. That he was hving in 1716 is 
certain, as Crawford speaks of him (in his Peerage, 1716) 
as “my worthy friend.” Probably he died about 1716. 
Memoirs of the Aleraromlys, commonly given to him, does 
not appear to have been pubhshed. (Chambers’s Eminent 
Scotsmen, s, v.; Anderson’s Scottish Motion, s. v.; Chalmers’s 
Biog. Bict, s. v. ; Chalmers’s Life of JRuddiman; Haller’s 
Bibliotheca Medicince Pract., 4 vols. 4to, 1779; Hutchin- 
son’s Medical, 2 vols. 8vo, 1799; Lee’s Defoe, 3 vols. 
8vo.) (a. b. a.) 

ABERCEOMBY, Sie Ralph, K.B., Lieutenant-General 
in the British army, was the eldest son of George Aber- 
cromby of Tulhbody, Clackmannanshire, and was bom in 
October 1734. After passing some time at an excellent 
school at AUoa, he went to Rugby, and in 1752-63 he 
attended classes in Edinburgh University. In 1754 he was 
sent to Leipsio to study ci"^ law, with a view to his pro- 
ceding to the Scotch bar, of which it is worthy of notice 
that both his grandfather and his father Kved to be the 
oldest members. On returning from the Continent he 
expressed a strong preference for the military profession, 
and a cornet’s commission was accordingly obtained for 
him (March 1766) in the 3d Dragoon Guards. He rose 
through the intermediate gradations to the rank of heu- 
tenant-colonel of the regiment (1773), and in 1781 ho 
became colonel of the 103d infantry. When that regiment 
was disbanded in 1783 he retired upon half-pay. That 
up to this time he had scarcely been engaged in active 
service, was owing mainly to his disapproval of the policy 
of the Government, and especially to his sympathies with 
the American colonists in their struggles for independence; 
and his retirement is no doubt to be ascribed to similar 
feelings. But on France declaring war against England 
in 1793, he hastened to resume his professional duties; 
and, being esteemed one of the ablest and most intrepid 
officers in the whole British forces, he was appointed to 
the command of a brigade under the Duke of York, for 
service in Holland. He commanded the advanced guard 
in the action on the heights of Gateau, and was wounded 
at Himeguen. The duty fell to him of protecting the 
British army in its disastrous retreat out of Holland, in 
the winter of 1794-5. In 1795 he received the honour of 
knighthood, the Order of the Bath being conferred on him 
in acknowledgment of his services. The same year ho 
was appointed to succeed Sir Charles Grey, as commander- 
in-chief of the British forces in the West Indies In 1796, 
Grenada was suddenly attacked and taken by a deiach- 
ment of the army under his orders. He afterwards 
obtained possession of the settlements of Demerara and 
Essequibo, in South America, and of the islands of St 
Lucia, St Vincent, and Trinidad. He returned in 1797 
to Europe, and, in reward for his important services, was 
appointed to the command of the regiment of Scots Greys, 
intrusted with the governments of the Isle of Wight, Fort 
George, and Fort Augustus, and raised to the rank of lieu- 
tenant-general. He held, in 1797-8, the chief command 
of the forces in Ireland. There he laboured to nna.iTitfl.iT) 
the discipline of the army, to suppress the rising rebellion, 
and to protect the people from military oppression, with a 
care worthy alike of a great general and an enlightened 
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and beneficent statesman. When he was appointed to the 
command in Ireland, an invasion of that country by the 
French was confidently anticipated by the English 
Government He used his utmost efforts to restore the 
disciphne of an army that was utterly disorganised; and, 
as a first step, he anxiously endeavoured to protect the 
people, by re-establishing the supremacy of the civil power, 
and not allowing the military to be called out, except when 
it was indispensably necessary for the enforcement of the 
law and the maintenance of order. Finding that he received 
no adequate support from he head of the Irish Govern- 
ment, and that aU his efforts were opposed and thwarted 
by those who presided in the councils of Ireland, he resigned 
the command His departure from Ireland was deeply 
lamented by the reflecting portion of the people, and was 
speedily followed by those disastrous results which he had 
anticipated, and which he so ardently desired and had so 
wisely endeavoured to prevent. After holding for a short 
period the office of Commander-in-Chief in Scotland, Sir 
Ralph, when the enterprise against HoUand was resolved 
upon in 1799, was again called to command under the 
Duke of York. The difficulties of the ground, the incle- 
mency of the season, unavoidable delays, the disorderly 
movements of the Russians, and the timid duplicity of the 
Dutch, defeated the objects of that expedition. But it 
was confessed by the Dutch, the French, and the British 
alike, that oven victory the most decisive could not 
have more conspicuously proved the talents of this distin- 
gu^cd officer. His country applauded the choice, when, 
in 1801, he was sent with an army to dispossess the 
French of Egypt. His experience, in Holland and tho 
West Indies particularly fitted him for this now command, 
as was proved by his carrying his army in health, in spirits, 
and with the requisite supplies, in spite of very great diffi- 
culties, to the destined scone of action. The debarkation 
of the troops at Aboukir, in the face of an opposing force, 
is justly ranked among the most daring and brilliant 
eiqiloits of the English army. A battle in tho neighbour- 
hood of Alexandria (March 21, 1801) was tho sequel of 
this successful landing, and it was Sir R. Aborcromby’s 
fate to faE in the moment of victory. Ho w’as strack by 
a spent baE, which could not bo extracted, and died seven 
days after tho battle. The Duke of York paid a just 
tnbuto to the great soldier’s memory in the general order 
issued on the occasion of his death : — “ His steady fjbsoiw- 
ance of discipline, his over-watchful attention to tho 
health and wants of his troops, tho persevering and un- 
conquerable spirit which marked his mEitary career, the 
splendour of his actions in tho field, and the ]ieroi.sni of 
his death, are worthy the imitation of all who desire, like 
him, a life of heroism and a death of glory.” By a vote 
of the House of Commons, a monument was erected in 
honour of Sir Ralph Abercromby in St Paul’s Catliedral. 
His widow was created a peeress, and a pension of JE2000 
a year was settled on her and her two .succes.sor.s in the 
title. It may be mentioned that Abcrcromliy was return ed, 
after a keen contest, as member of Parliament for his 
native county of Clackmannanshire in 1773; but a jtarlia- 
mentary life had no attractions for him, and he did not 
seek re-election. A memoir of the later years of ln.s life 
(1793-1801), by his son. Lord Dunfennliue, was published 
in 1861. 

ABERDARE, a town of Wales, in tho county of 
Glamorgan, on the right bank of tho river Oynon, four 
i]^es S.W. of Mertliyr-Tydvil. Tlie district around is 
rich in valuable mineral products, and coal and iron 
mining are very extensively carried on in the neighbour- 
hood. Important tin-works, too, have been recently 
opened. Part of the coal is used at the iron-w'orks, and 
large quantities are sent to Cardiff for exportation. Aber- 
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dare is connected with, the coast by canal and railway. 
Owing to the great development of the coal and iron 
trade, it has rapidly increased from a mere village to a 
large and flourishing town. Handsome churches, banks, 
and hotels have been erected, a good supply of water has 
been introduced, and a public park has been opened. 
Two markets are held weekly. The whole parish falls 
within the parliamentary borough of Mertkyr-I^dvil. 
The rapid growth of its population is seen by the fol- 
lowing figures : in 1841 the number of inhabitants was 
6471; m 1851, 14,999; in 1861, 32,299; and in 1871, 
37,774. 

ABERDEEN, a royal burgh and city, the chief part of a 
parliamentary burgh, the capital of the county of Aberdeen, 
the chief seaport m the north of Scotland, and the fourth 
Scottish town in population, industry, and wealtL It lies 
in lat. 57° 9' K and long. 2° 6' W., on the German Ocean, 
near the mouth of the nver Dee, and is 542 miles north 
of London, and 111 miles noriii of Edinburgh, by the 
shortest railway routes. 



History Aberdeen, probably the Devana on the Diva of Ptolemy, 

W8S an important place in the 12th century. Williain the 
Lion had a residence in the city, to which he gave a chan- 
ter in 1179, confirming the corporate rights granted by 
David I. The city received many subsequent royd 
charters. It was burned by Edward IIL in 1336, but 
it was soon rebuilt and extended, and called New Aber- 
deen. The houses were of timber and thatched, and 
many such existed till 1741, The burgh records are the 
oldest d any Scottish burgh. They begin in 1398, and are 
complete to the present time, with only a short break. 
Extracts from them, extending from 1398 to 1670, have 
been publiahed by ike Spalding Club. For many centuries 
the city was suoject to attacks by the barons of the sun- 
rounding districts, and its avenues and six ports had to 
be guarded. The ports had aH been removed by 1770. 
Several monasteries existed in Aberdeen before the Ee- 
fonnation. Most of the Scottish sovereigns visited the 


city and received gifts from the authorities. In 1497 a 
blockhouse was built at the harbour mouth as a protection 
against the English. During the religious struggle in tlio 
17th century between the Royalists and Covenanters the 
city was plundered by both parties. In 1715 Earl 
Marischal proclaimed the Pretender at Aberdeen. In 1745 
the Duke of Cumberland resided a short time in the city. 

In the middle of the 18th century hoys were kidnapped 
in Aberdeen, and sent as slaves to America. In 1817 the 
cily became insolvent, with a debt of £225,710, contracted 
by pubhc improvements, but the debt was soon paid off. 

The motto on the city arms is Bon-Accord. It formed the 
watchword of the Aberdonians while aiding King Robert 
the Brace in his battles with the English. 

Of eminent men connected with Aberdeen, New and 
Old, may be mentioned — John Barbour, Hector Boece or 
Boethius, Bishop Elphmstone, the Earls Marisdial ; George 
Jamesone, the famous portrait painter ; Edward Eaban, the 
first printer in Aberdeen, 1622, Rev. Andrew Cant, 
the Covenanter ; David Anderson (Davie do a' thing), a 
mechanic; James Gregory, inventor of the reflecting 
telescope; Dr Thomas Reid, the metaphysician; Dr George 
Campbell, Principal of Marischal College, author of several 
important works, and best known by his Fhilosopliy of 
RJidmc; Dr James Beattie; Lord Byron; Sic James 
Mackintosh; Robert Hall; Dr R. Hamilton, who wrote on 
the National Debt. 

Tfll 1800 the city stood on a few eminences, and had 
steep, narrow, and crooked streets, but, since the Improve- 
ment Act of that year, the whole aspect of the place has 
been dtered by the formation of two new spacious and 
n«urly level streets (Union Street and King Street, meet- 
ing in Castie Street), and by the subsequent laying out of 
many others, besides squares, terraces, &c., on nearly flat 
ground. The city is above eight miles in circuit, and is 
bmlt on sand, gravel, and boulder clay. The highest parts 
are from 90 to 170 feet above the sea. The chief thorough- 
fare is Union Street, nearly a mile long and 70 feet broad. 

It runs W.S.W. from Caslie Street, and crosses the Den- 
burn, now the railway valley, by a noble granite arch 132 
feet in span and 50 feet high, which coat, with a hidden 
arch on each side, £13,000. 

Aberdeen is now a capacious, elegant, and weU-bmlt PalJic 
town, and from the material employed, consisting chiefly of 
light grey native granite, is called the ‘^granite city.” 

It contains many fine public bmldings. The principal of 
th^e is Marischal CoRege or University Buildings, which 
stands on the site of a pre-Refoimation Franciscan Convent, 
and was rebuilt, 1836-1841, at a cost of about £30,000. 

It forms three sides of a court, which is 117 by 105 feet, 
and has a back wing, and a tower 100 feet high. The 
accommodation consists of twenty-five large class-rooms and 
laboratories, a hall, library, museums, &c. 

The University of Aberdeen was formed by the union 
and incorporation, in 1860, hy Act of Parliament, of the 
University and King’s CoUege of Aberdeen, founded in Old 
Aberdeen, in 1494, by 'William Elpbinstone, Bishop of 
Aberdeen, under the authority of a Papal bull obtained by 
James lY., and of the Marisdial College and University of 
Aberdeen, founded in New Aberdeen, in 1593, by George 
Keith, Earl Marischal, by a charter ratified by Act of Par- 
liament. The officials consist of a chancdlor, with rector 
and principal; there are 21 professors and 8 assistants. 

Arts and divinity are taught in King’s College, and medicine, 
natural history, and law in Marischal College. The arts 
session lasts from the end of October to Ihe beginning 
of April The arts curriculum of four years, with gradua- 
tion, costs £36, 11s. There are 214 arts bursaries, 29 
divinity, and 1 medical, of the aggregate annual value of 
£3646, £660, and £26, respectively. About 60 arts 



Cttirclies 

and 

SchoolFi 


40 


ABEEDBBN 


bursaries, mostly from £10 to £35 in value, are given 
yearly by competition, or by presentation and examination. 
Two-tliirds of tlie arts students are bursars. Seventeen 
annual scholarships and prizes of the yearly value of £758 
are given at the end of the arts curriculum. The average 
yearly number of arts students, in the thirteen years 
since the union of the arts classes of the tvpo colleges in 
1860, has been 342, while m the separate colleges together 
for the nine years before the union, it was 431. In winter 
session 1872-73 there were G23 matriculated students in 
all the faculties. 'In 1872, 32 graduated in arts, 68 in 
medicine, 5 in divinity, and 1 in law. The hbrary has 
above 80,000 volumes. The General Council in 1873 had 
2075 registered members, who, with those of Glasgow Uni- 
versity, return one member to Parliament. 

The Free Church Divinity College was built in 1850, 
at the cost of £2026, in the Tudor-Gothic style. It has a 
large hall, a library of 12,000 volumes, and 15 bursaries of 
the yearly value of from £10 to £25. 

At the east end of Union Street, and partly in Castle 
Street, on the north side, are the new County and Muni- 
cipal buildings, an imposing Franco-Scottish Gothic pde, 
225 feet long, 109 feet broad, and 64 feet high, of four 
stories, built 1867-1873 at the cost of £80,000, induding 
£25,000 for the site. Its chief feature is a tower 200 
feet high. It contains a great hall, 74 feet long, 35 feet 
broad, and 60 feet high, with an open timber c^ng : a 
Justiciary Court-House, 50 feet long, 37 feet broad, and 
31 feet high j a Town Hall, 41 feet long, 26 feet broad, 
and 15 feet high, and a main entrance corridor 60 feet 
long, 16 feet broad, and 24 feet high. A little to the west 
is the Town and County Bank, a highly ornamented building 
inside and outside, iu the Italian style, costing about 
£24,000. 

A very complete closed public market of two floors was 
built in 1842, at a cost of £28,000, by a company incor- 
porated by Act of Parliament. The upper floor or great 
hall is 315 feet long, 106 feet broad, and 46 feet high, 
with galleries all round. The lower floor is not so high. 
The floors contain numerous small shops for the sale of 
meat, fowls, fish, <kc., besides stalls and seats for the sale 
of vegetables, butter, eggs, (kc. The galleries coutam Rtna-ll 
shops for the sale of drapery, hardware, fancy goods, and 
books. On the upper floor is a fountain of polished Peter- 
head granite, costing £200, with a hasm 7J feet diameter, 
cut out of one block of stone. Connected with this under- 
taking was the Laying out of Market Street from Union 
Street to the quay. At the foot of this street is being hmlt 
in the Italian style the new post and telegraph office, at a 
cost of £16,000, including £4000, the cost of the site. 
It is to form a block_^of about 100 feet square and 40 feet 
high. 

Aberdeen has about 60 places of worship, with nearly 
48,000 sittings. There are 10 Established churches; 20 
Free, 6 Episcopalian, 6 United Presbyterian, 6 Congre- 
gational, 2 Baptist, 2 Methodist, 2 Evangelical Union, 1 
Unitarian, 1 of Eoman Catholic, 1 of Friends, and 1 of Origi- 
nal Seceders. There are also several mission chapek In 
1843 all the Established ministers seceded, with 10,000 lay 
members. The Established and Free Church deuominar 
tions have each about 11,000 members in communion. 
The Established West and East churches, in the centre of 
the city, within St Nicholas churchyard, form a continuous 
building 220 feet long, including an intervening msIr, over 
which is a tower and spire 140 feet higL The West was i 
bmlt in 1775 in the Italian style, and the East in 1834 in 
the Gothic, each costmg about £5000. They occupy the 
site of the original cruciform church of St Nicholas, erected 
in the 13th, 14th, and 16th centuries. One of the nine 
bells in the tower bears the date of 1352, and is 4 feet 


diameter at the mouth, 3|- feet high, and very thick. The 
Union Street front of the churchyard is occupied by a 
very degant granite facade, built in 1830, at the cost of 
£1460. It is 147^ feet long, with a central arched gateway 
and entablature 32^ feet high, with two attached Ionic 
columns on each side. Each of the two wings has six 
Ionic columns (of smgle granite blocks, 15 feet 2 inches 
long), with basement and entablature, the whole being 23^ 
feet high The following are the s^le, cost, and date oi 
erection of the other pnncipal Aberdeen churches — St An- 
drew’s, Episeopal, Gothic, £6000, 1817 ; North Church, 
B^tablish^, Greek, £10,000, 1831; three churches in a 
cruciform group, Free, simple Lancet Gothic, with a fine 
brick spire 174 feet high, £5000, 1844; Roman Catholic, 

Gothic, £12,000, 1859, Free West, Gothic, £12,856, 1869, 
with a spire 176 feet high. 

In 1873 there were in Aberdeen about 110 schools, with 
from 10,000 to 11,000 pupUs in attendance. About 2600 
studenia attend the University, Mechanics’ Institution, and 
private schools for special branches. 

Five miles south-west of Aberdeen, on the south side of 
the Dee, in Kincardineshire, is St Mary’s Homan Cntliohc 
College of Blairs, with a president and three professors. 

The Aberdeen Grammar School, dating from about 1263, 

' is a preparatory school for the university. It ha.s a roclor 
and four regular masters, who teach cla,ssic.s, English, 
arithmetic, and mathematics, for the annual fee of £4, 10s. 
for each pupiL Writing, drawing, ifec , are also taught 
Nearly 200 pupils attend, who enter about tho age of 
twelve. Like the Edinburgh High School, it has no 
elementary department. There are 30 hnrsanqs. A new 
granite buildmg for the school was erected, 1801-1863, 
in the Scotch baronial style, at the cost of £16,000, in- 
cluding site. It is 215 feet long and 60 feet liigh, and 
has three towers. 

The Mechanics’ Institution, founded 1824, and re- 
organised 1834, has a hall, class-rooms, and a library of 

14.000 volumes, iu a building erected in 1846, at a co.st of 
£3500. During the year 1872-7 3, there were at the School 
of Science and Art 385 pupils; and at other evening classes, 

538. 

Aberdeen has two native banks, besides branch banks, iw 
and a National Security Savings Bank; three insurance 
companies, four shipping companies, three railway com- 
panies, and a good many miscellaneous companies. Tliere 
are ten hcens^ pawnbroking establishments, with about 

440.000 pledges in the year for £96,000, and with a 
capital of £27,000. There are seven incorporated trades, 
origmatmg between 1398 and 1627, and having charitable 
funds for decayed members, widows, and or]»lians. They 
have a hall, built in 1847 for £8300, in the Tudor Gothic 
style. The hall, 60 feet long, 29 wide, and 42 high, con- 
tains curious old chairs, and curious inscriptions on the 
shidds of Hie crafts. 

Among the charitable institutions is Gordon’s Hospital, 
founded in 1729 by a miser, Hobert Gordon, a Dantzic 
merchant, of the Straloch family, and farther endinved 
by Alexander Simpson of Collyhill in 1816. It is 
nmaged by the Town Council and foiu- of the Establihliwl 
ministers of Aberdeen, incorporated by royal charters of 
1772 and 1792. The central part of the Jioiuse Wixs built 
in 1739, and the ivings in 1830-1834, the whole co.sting 
£17,300, and being within a garden of above four acres. 

It now (1873) maintains and educates (in English, writing, 
arithmetie, physics, mathematics, drawing, music, French, 
iso.) 180 boys of the age 9 to 15, the sons and gmndsona 
of decayed burgesses of guild and trade of the city; and 

tore for year to Slst October 1^72, £4353'for IW^k!^ 

It has a head-master, three regular, and several visiting 
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masters. Tlie Boys’ and Girls’ Hospital, lately built for some polished Peterhead granite pillars, the rest being 
£10,000, maintains and educates 50 boys and 50 girls. bmlt of concrete. 

The Female Orphan Asylum, founded by Mrs Elmslie, In Castle Street, the City Place and Old Market Stance, Market 
in 1840, and managed by trustees, maintains and educates, is the Market Cross, a beautiful, open-arched, hexagonal Cross, 
chiefly as domestic sen^ants, 46 girls between the ages of structure of freestone, 21 feet diameter, and 18 feet kigTi. 

4 and 16, at the yearly cost for each of about £23, 13s. It has Ionic columns and pilasters, and an entablature of 
Those admitted must be legitimate orphan dau^ters of twelve panels. On ten of the panels are medallions, 
respectable parents, who have hved three years imme- cut in stone, in high rehef, of the Scottish sovereigns from 
diately before death in Aberdeen or in the adjoining James L to James VII. From the centre rises a corn- 
parishes of Old Machar and Nigg. The Hospital for posite column 12| feet high, with a Corinthian capital, on 
Orjihan and Female Destitute Children, endowed by J ohn which is the royal unicorn rampant. This cross was planned 
Carnegie and the trustees of the Murtle Fund, mamtains and erected about 1682 by John Montgomery, a native 
and educates 50 girls, chiefly for domestic service. The architect, for £100 sterhng. On the north side of the 
Asylum for the Bhiid, established in 1843, on a foundation same street, adjoining the municipal biuldings, is the 
by Miss Cruickshank, maintains and educates about 10 North of Scotland Bank, a Grecian building in granite, 
blind children, and gives industrial employment to blind with a portico of Corinthian columns, having most elabo- 
adults. There is a boys’ and girls’ school for 150 boys rately carVed capitals. On an eminence east of Castle 
and 150 girls on Dr Bell’s foundation. The Industrial Street are the inilitaiy barracks for 600 men, built in 1790 
Schools, begun by Sheriff Watson in 1841, and the Ee- for £16,000. 

formatory Schools, begun in 1857, having some 600 pupils The prmcipal statues in the city are those of the last 
on the roll, have gi’eatly diminished juvenile crime in the Duke of Gordon — died 1836 — ^in grey granite, 10 feet high; 
district. The Murtle or John Gordon’s Charitable Fund, Queen Victoria, in white Sicilian marble, 8|- feet high; 
founded in 1815, has an annual revenue from land of about Prince Albert, bronze, natural-size, sitting posture; and a 
£2400, applicable to all kinds of charity, in sums from curious rough stone figure, of unknown date, supposed to 
£5 to £300. The Midbcltie Fund, founded by a bequest be Sir WiUiam Wallace. 

of £20,000, in 1848, by James Allan of Midbeltie, gives The Dee to the south of the city is crossed by three Bridges 
yearly pensions ranging from £5 to £15 to respectable hridgra, the old bridge of Dee, an iron suspension bridge, 
decayed widows in the parishes of St Nicholas and Old and the Caledonian Eailway bridge. The first, till 1832 
Machar. the only access to the city from the south, consists of 

The two parishes in which Aberdeen is situated, viz., seven semicircular ribbed arches, is about 30 feet high, 

St Nicholas and Old Machar, have each a large poor-house, andwos built early in the 16th century by Bishops Elphiii- 
The poor of both parishes cost about £20,000 a year. stone and Dunbar. It was nearly all rebuilt 17 18-1723, 

The Eoyal Infirmary, instituted in 1740, was rebuilt and from being 14^ feet wide, it was in 1842 made 26 
1833-1840, in the Grecian style, at the cost of £17,000. feet wide. From Castle Street, King Street leads in the 
It is a well-situated, large, commodious, and imposing direction of the new bridge of Don {a little east of the old 
building. It has three ^stories, the front being 166 feet “Brig o’ Ealgownie”), of five granite arches, each 75 feet 
long and 60 feet high, with a dome. A detadhed fever- span, built for nearly £13,000 m 1827-1832. 
house was built in 1872 for about £2500. The managers A defective harbour, and a shallow sand and gravel bar at HarboTw 
were incorporated by royal charter in 1773, and much its entrance, long retarded the trade of Aberdeen, but, under ic. ’ 
increased in number in 1852. The institution is sup- various Acts since 1773, they have been greatly deepened, 
ported by land rents, feu-duties, legacies, douatious, sub- The north pier, built partly by Smeaton, 1775-1781, and 
scriptions, church collections, &c. Each bed has on an partly by Telford, 1810-1815, extends 2000 feet into the 
average 1200 cubic feet of space. There are on the average German Ocean. It is 30 feet broad, and, with the parapet, 

130 resident patients, coating each on the average a shilling rises 1 6 feet above high water. It consists of large granite 
daily, and the number of patients treated may be stated at blocks. It has increased the depth of water on the bar 
1700 annually, besides outdoor patients receiving advice and from a few feet to 22 or 24 feet at spring tides, and to 17 
medicine. The recent annual expenditure has been about or 18 feet at neap. The wet dock, of 29 acres, and with 
£4300. There is a staff of a dozen medical ofllcers. 6000 feet of quay, was complete in 1848, and called 
The Eoyal Lunatic Asylum, opened in 1800, consists of Victoria Dock, in honour of Her Majesty’s visit to the 
two separate houses, valued in 1870 at £40,000, m an dlyinthat year. These and other improvements of the 
enclosure of 40 acres. It is under the same management harbour and its entrance cost £325,000 down to 1848. 
as the Infirmary. The recent daily average of patients has By the Harbour Act of 1868, the Dee near the harbour 
been about 420, at an annual cost of £13,000. Theajmual has been diverted to the south, ac the coat of £80,000, 
lute for each pauper is £25, 10s. The General Dispensary, and 90 acres of new ground (in addition to 26 acres 
Vaccine, and Lying-in Institution, founded in 1823, Iim formerly made up) for harbour works are being made up on 
had as many as 6781 coses in one year. The HospitM for the cily or noi^ side of the river; £80,000 has been 
Incurables has a daily average of 26 patients, and Oph- laid out in forming in the sea, at the south side of the 
thahnic and Auric Institutiou has had 671 cases in a year, river, a new breakwater of concrete, 1050 feet long, against 
naic The Music Hall, built in 1821 and 1859 at the cost south and south-east storms. The navigation channel is 
all. of £16,500, has a front 90 feet long, with a portico of 6 being widened and deepened, and the old pier or break- 
ionic pillars 30 feet high; large, highly-decorated lobbies water on the north side of the river mouth is to he 
and rooms; and a haU 150 feet long, 68 broad, and 60 lengthened at least 500 feet seaward A body of 31 corn- 
high, with a flat ceiling, and galleries. The haU holds 2000 missioners manage the harbour affairs, 
peraons seated, and has a organ and an orchestra for Aberdeen Bay ajffords safe anchorage with off-shore winds, 

300. Here H.R.H. Prince Albert opened the British but not with those from the N.E., K, and S.E, On the 
Association, as president, Mth September 1859, A new Girdleness, the south point of the bay, a lighthouse was 
heat, re. Theatre and Opera House was built in 1872, in the mixed built in 1833, in lat 57 ° 8' N,, and long. 2® 3' W,, with 
Gothic style, for £8400, with the stage 62J feet by 29, and two fixed lights, one vertically below the other, and re- 
tlie auditorium for 1700 to 1800 persons. The front wall spectively 115 and 185 feet above mean tide. There are 
13 of bluish granite and red and yellow freestone, with also fixed leading lights to direct ships entering the harboui 
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at niglit. In fogs, a steam whistle near the Hghthouse is 
sounded ten seconds every minute. Near Uie harbour 
mouth are three batteries mounting nineteen guns. 

Water. The water supplied to the city contains only 3^ grams 
solid matter in a gallon, with a hardness of about 2 degrees. 
It is brought by gravitation, in a close brick culvert, 
from the Dee, 21 miles W.S.W. of the city, to a reservoir, 
which supplies mno-tenths of the city. The other tenth, 
or higher part of the city, is supplied by a separate reser- 
voir, to which part of the water from the culvert is forced 
up by a hydraulic engine, pearly 40 gallons water per 
head of the population are consumed daily for aU purposes. 
The new water works cost £160,000, and were opened by 
Her Majesty, 16th October 1866. 

The gas is made of cannol coal, and is sent through 71 
miles of main pipes, which extend 5 miles from the works. 

Mamifao- The manufactures, arts, and trade of Aberdeen and 

turea, &e vicinity are large and flourishing. WooUens were made as 
early as 1703, and knitting of stockings was a great industry 
in the 18 th century. There are two huge Arms in the 
woollen trade, with 1550 hands, at £1000 weekly wages, 
and making above 1560 tons wool in the year into y^s, 
carpets, hand-knit hosiery, cloths, and tweeds. The Hnen 
trade, much earned on since 1749, is now confined to one 
firm, with 2600 hands, at £1200 wages weekly, who spin, 
weave, and bleach 50 tons flax and 60 tons tow weekly, 
and produce yarns, floorcloths, sheetings, dowlas, duefe, 
towels, sail-canvas, &c. The cotton manufacture, introduced 
in 1779, employs only one firm, with 650 hands, at £220 
weekly wages, who spin 6000 bales of cotton a-year into 
mule yarn. The wmcey trade, begun in 1839, employs 
400 hands, at £200 weekly wages, who make 2,100,000 
yards cloth, 27 to 36 inches broad, in the year. Paper, 
first made here in 1696, is now manufactured by three 
firms m the vicinity. The largest has 2000 hands, at 
£1250 weekly wages, and makes weekly 75 to 80 tons of 
writing paper, and millions of envelopes, besides much 
cardboard and stamped paper] another &m makes weekly 
77 tons coarse and card paper j and a third, 20 tons plant- 
ing and other paper. The comb works of Messrs Stewart 
& Co., begun in 1827, are the largest in the world, em- 
ploying 900 hands, at £600 weekly wages, who yearly 
convert 1100 tons horns, hoofs, india-rubber, and tortoise- 
shells into 11 millions of combs, besides spoons, cups, 
scoops, paper-knives, <fcc. Seven iron foundries and 
many engineering works employ 1000 men, at £925 
weekly wages, and convert 6000 tons of iron a-year into 
marine and land steam engines and boilers, com mills, 
wood-preparing machinery, machinery to grind and pre- 
pare artificial manures, besides sugar mills and frames and 
coffee machinery for the colonies. 

The Sandilands Chemical Works, begun in 1848, cover 
five acres, and employ over 100 men and boys, at £90 to 
£100 weekly wages, Here are prepared naphtha, benzole, 
creosote oil, pitch, asphalt, sulphate of ammonia, sulphuric 
acid, and artificial manures. Paraffin wax and ozokerite 
are refined. An Artesian well within the works, 421 feet 
deep, gives a constant supply of good water, always at 
61“ Pahr. Of several provision-curing works, the largest 
employs 300 hands, chiefly females, in preserving meats, 
soups, sauces, jama, jellies, pickles, &c , and has in con- 
nection with it, near ^e city, above 230 acres of fruit, vege- 
table, and farm ground, and a large piggery. The products 
of the breweries and ^stdleries are mostly comsumed at 
home. A large agricultural implement work empbys 70 
or 80 men and hoys. Nearly 200 acres of ground, within 
three miles of the city, are laid out in rearing shrub find 
forest-tree seedlings. In 1872 about 145 acres of straw- 
berries were reared within three miles of Aberdeen, and 
80 tons of this fruit are said to have been exported. 
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Very durable grey granite has been quarried near Aber- Granite, 
deen for 300 years, and blocked and dressed paving, kerb, 
and building granite stones have long been exported from 
the district. In 1764, Aberdeen granite pavement was fii«t 
used in London. About the year 1795, large granite blocks 
were sent for the Portsmouth docks. The chief stones of 
the New Thames Embankment, London, are from Kemnay 
granite quarries, 16 miles north-west of the city. Aber- 
deen is almost entirely built of granite, and large quantities 
of the stone are exported to build bridges, wharfs, docks, 
hghthouses, &c., elsewhere. Aberdeen is famed for its 
pohshing-works of granite, especially grey and red. They 
employ about 1500 hands in poMing vases, tables, 
chimney-pieces, fountains, monuments, columns, &c., for 
Bntish and foreign demand. Mr Alexander Macdonald, 
in 1818, was the first to begin the granite polishing trade, 
and the works of the same firm, the only ones of the kind 
till about 1850, are still the largest in the kingdom. 

In 1820, 15 vessels from Aberdeen were engaged in the Fishings 
northern whale and seal fishing; in 1860, one vessel, but 
none since. The white fishing at Aberdeen employs some 
40 boats, each with a crew of 5 men. Of the 900 tons 
wet fish estimated to be brought to market yearly, above a 
third arc sent fresh by rail to England. The sahnou 
caught in the Dee, Don, and sea are nearly all sent to 
London fresh in ice. The hening fishing has been pro- 
secuted suice 1836, and from 200 to 350 boats are 
engaged in it. 

Aberdeen has been famed for shipbuilding, especially 
for its fast clippers. Since 1866 nearly a score of vessel lug 
have been built of above 1000 tons each. The largest 
vessel (a sailing one) ever built here was one in 1855, of 2400 
tons. In 1872 there were built 11 iron vessels of 9450 
tons, and 6 wooden of 2980 tons, consuming 5900 tons 
iron, and costing £262,700, including £70,700 for engines 
and other machinery. 1400 hands were employed in 
shipbuilding in that year, at the weekly wages of about 
£1230. 

In 1872, there belonged to the port of Aberdeen 236 Sbiiiiuug 
vMsels, of 101,188 tons, twenty-four of the vessels, of 7 483 
tons, being steamers. They trade with most British and 
Irish ports, the Baltic and Mediterranean ports, and many 
more distant regions. In 1872, 434,108 tons shipping 
arrived at the port, and the custom duties were £112,414. 

The export trade, exclusive of coasting, is insignificant. 

The shore or harbour dues were £126 in 1765, and £1300 
in 1800. In the year ending 30th September 1872, they 
were £26,620; while the ordinary harbour revenuo was 
£37,765, expenditure £28,598, and debt £324,614. The 
introduction of steamers in 1821 greatly promoted in- 
dustry and traffic, and especially the cattle trade of 
Aberdeenshire with London. These benefits have been 
much increased by the extension of railways. Commodious 
steamers ply regularly between Aberdeen and London, 

Hull, Newcastle, Leith, Wick, Kirkwall, aud Lenvick. 

The joint railway station for the Caledonian, Great Railway 
North of Scotland, and Deeside lines, was opened 1807, 
and is a very handsome erection, costing about £20,000. 

It is 600 feet long, and 103 feet broad, with the side walls 
32 feet high. The arched roof of curved lattice-iron ribs, 
covered with slate, zdne, and glass, is all in one span, rising 
72 feet high, and is very light and airy. 

The Medico-Chirargical Society of Aberdeen was founded SoeielicH. 
in 1789. The hall was built in 1820 at a cost of £4000, 
and is adorned with an Ionic portico of four granite columns, 

27 feet high. It has 42 members, and a library of 5000 
volumes. The legal practitionera of Aberdeen have been 
slyled advocates since 1633, aud received royal charters 
m 1774, 1779, and 1862. Th^ form a society, caEed 
lie Society of Advocates, of 127 members in 1873, -with a 
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hall built in 1871 for £5075, a library of nearly 6000 
volumes, and a fund to support decayed and indigent 
members, and their nearest relatives. The revenue in 
1872 was £2880. 

Press. Aberdeen has one daily and three weekly newspapers. 
Tlie Aberdeen Jmimal, established in 1748, is the nVIpst ; 
newspaper north of the Forth. 

Ptiblic The places ot out-door recreation and amusement are 
Parka. chiefly the following: — The Links, a grassy, benty, and 
sandy tract, 2 miles long and J to ^ mile broad, along 
the shore between the mouths of the Dee and the Don. 
It is mostly only a few feet above the sea, but the Broad 
Hill rises to 94 feet. Cattle shows, reviews, &c., are held 
on the Links. To the north-west of the town, a Public 
Eecreation Park of 13 acres was laid out in 1872, at the 
coat of £3000, with walks, grass, trees, shrubs, and flowers. 
Climate. Daily observations from 1857 to 1872 show the mean 
temperature of Aberdeen for the year to be 45“‘8 Fahr., 
for the three summer months 56° Fahr., and for the three 
winter months 37°'3. The average yearly rainfall is 30-57 
inches. Aberdeen is the healthiest of the large Scottish 
towns. East winds prevail in spring. 

Since 1867 £50,000 has been spent in constructing 
main sewers throughout the city. A few acres of farm 
land have been irrigated by part of the sewaga 
Muniei- The city is governed by a corporation, the magistrates 
and town council, consisting of twenty-five councillors, 
including a provost, six bailies, a dean of guild, a trear 
surer, &c. The corporation revenue in the year 1871-72 
was £11,498. The police, water, and gas are managed by 
the council. The municipal and police burgh has an area 
of nearly three square miles, with 12,514 municipal electors, 
and with assessable property valued at £230,000 in 1873. 
The Parliamentary burgh has an area of nine squme miles, 
including Old Aberdeen and Woodside, with 14,263 Par- 
liamentary electors, and real property to the value of 
£309,328 in 1873. It returns one member to Parliament. 
The population of Aberdeen in 1396 was about 3000; in 
1643, 8750; in 1708, 6556; in 1801, 26,992; in 1841, 
63,262; and in 1871, 88,125; with 6718 inhabited 
houses, 292 uninhabited, and 77 building. 

Old Aberdeen, Old, is a small, quiet, ancient town, a 

Aberdeen, burgh of barony and regality, a mile north of Aberdeen, 
and as far south-west of the mouth of the Don. It mostly 
forms one long street, 45 to 80 feet above the sea. The 
Don, to the north of the town, runs through a narrow, 
wooded, rocky ravine, and is spanned by a single Gothic 
arch, the “ Brig o’ Ealgownie” of Lord Byron. The bridge 
rests on gneiss, and is 67 feet wide and 34J feet high above 
the surface of the river, which at ebb tide is here 19 feet 
deep. The bridge is the oldest in the north of Scotland, 
and is said to have been built about 1305. The funds 
belonging to the bridge amount to £24,000. 

The town was formerly the see of a bishop, and had a 
large cathedral dedicated to St Machar. In 1137 David! 
ti-anslated to Old Aberdeen the bishopric, founded at 
Mortlach in Banffshire in 1004 by Malcolm IL in memory 
of his signal victory there over the Danes. In 1153 
Malcolm lY. gave the bishop a new charter. 

Catbedial. The cathedral of St Machar, begun about 1357, occupied 
nearly 170 years in building, and did not remain entire 
fifty years. What is still left is the oldest part, viz., the 
nave and side aisles, 126 feet long and 62|- feet broad, 
now used as the parish church. It is cMefly built of 
ovAlayer granite stones, and wMle the plainest Scottish 
cathe^al, is the only one of granite in the kingdom. On 
the flat pannelled ceilmg of the nave are 48 heraldic shields 
of the princes, nobles, and bishops who aided iu its erection. 
It has been lately repaired, and some painted windows 
inserted, at the cost of £4280. 
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The chief structure in Old Aberdeen is the stately fabric King’s 
of King’s College near the middle of the town. It forms College, 
a quadrangle, with interior court 108 feet square, two 
sides of which have been rebuilt, and a projecting wmg for 
a hbrary added since 1860. The oldest parts, the Crown 
Tower and Chapel, date from about 1500. The former 
is 30 feet square and 60 feet high, and is surmounted 
by a structure about 40 feet high, consistmg of a six-sided 
lantern and a royal crown, both sculptured, and resting on 
the intersections of two arched ornamented slips rising from 
the four comers of the top of the tower. The chapel, 120 
feet long, 28 feet broad, and 37 feet high, still retains in 
the choir the ori^nal oalc canopied stalls, miserere seat, and 
lofty open screen. These fittings are 300 years old, in 
the French flamboyant style, and are unsui-passed, in taste- 
ful design and delicate execution, by the oak carving of 
any other old church iu Europe. This caiwed woodwork 
owes its preservation to the Principal of Eeformation 
times, who armed his people, and protected it from the 
fury of the barons of the Meams after they had robbed 
the cathedral of its beUs and lead. The chapel is still used 
for puhHc worship during the University session. 

Connected with Old Aberdeen is a brewery in the town, 
and a brick and coarse pottery work in the vicinity. There 
are also a Free church, two secondary schools, and two 
primary schools. Old Aberdeen has its own municipal 
officem, consisting of a provost, 4 bailies, and 13 councillors. 

The town is drained, lighted, supplied with water, and is 
within the Parliamentary houndaiy of Mew Aberdeen. 

There are several chantable institutions. Population in 
1871, 1857 ; inhabited houses, 233. (a. a) 

ABEIID!]^NSHIRE, a maritime county in the north- 
east of Scotland, between 66° 62' and 57° 42' N. lat. and 
between 1° 49' and 3° 48' long. W. of Greenwich. It is 
bounded on the north and east by the German Ocean; on 
the south by the counties of Kincardine, Forfar, and Perth ; 
and on the west by those of Inverness and Banff. Its 
greatest length is 102 miles, and breadth 60 miles. Its 
dreuit with sinuosities is about 300 miles, 60 being sear 
coast. It is the fifth of Scotch counties in size, and is one- 
sixteenth of the extent of Scotland. Its area is 1970 
square miles, or 1,260,626 acres, of which, in 1872, 36-6 
percent.,or 586,299 acres, were cultivated, 93,339 in woods 
(mostly Scotch fir and larch), and 6400 in lakes. It con- 
tains 86 dvil parishes and parla of 6 others, or 101 parishes, 
including dvil and cp^ad sacra. The county is g'eneraUj 
hilly, and mountainous in the south-west, whence, near the 
centre of Scotland, the Grampians send out various branches, 
mostly to the north-east, through the county. The run of 
the rivora and the general slope of the county is to the 
north-east and east. It is popularly divided into five 
districts:— First, Mar, mostly between the Dee and Don, Digtricta. 
and forming nearly the south half of the county. It is 
mountainous, especially Braemar, its west and Highland 
part, which contains the greatest mass of elevated land in 
the British Isles. Here ^e Dee rises amid the grandeur 
and wildness of lofty mountains, much visited by tourists, 
and composed chiefly of granite and gneiss, forming mauy 
high predpices, and showing patches of snow throughout 
evay summer. Here risesBen Muichdhuijthe second highest 
mountain in Scotland and in the British Isles, 4296 feet ; 
Braeriadi, 4226 ; Cairntoul, 4245 ; Cairngorm (famed for 
“ Cairngorm stones,” a peculiar kind of rock crystal), 4090 ; 
Ben-arBuird, 3860; Ben Avon, 3826; and Byron’s “dark 
Lodmagar,” 3786, The soil on the Dee is sandy, and 
on the Don loamy. The dty of Aberdeen is in Mar. 

Second, Famartin, between the lower Don and Ythan, 

-with a sandy coast, succeeded by a clayey, fertile, tilled 
tract, and then by low hills, moors, mosses, and tilled land. 

Th^ Bucktai, north of tiie Ythan^ and next in size to 
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Mai’j witli parts of the coast bold and rocky, and with the Leases of 19 or 21 years prcviul, and the five, six, or seven 
interior bare, low, flat, undulating, and in parts peaty. On shift rotation is in general use In 1872 there were 1 1,612 
tho coast, six miles south of Peterhead, are the Briers of occupiers of land, with an average of 50 acres each, and 
Buchan, — a basin in which the sea, entering by a natural paying about £536,000 in rent. Of the 585,299 acres of 
arch, boils np violently in stormy weather. Buchan Ness the county in crop in 1872, 191,880 acres were in oats, 
is the eastmost point of Scotland. Fourth, Gai'ioch, a 18,930 in barley and here, 1633 in rye, 1357 in wheat, 
beautiful, undulating, loamy, fertile valley, fonnerly called 95,091 in turnips (being one-fifth of the turnips grown ui 
the granary of Abeideen, with the prominent hill Eenachie, Scotland), 8414 in potatoes, 232,178 in grasses and clover 
1676 feet, on the south. Fifth, StroUMoffie, mostly con- In 1872 the county had 23,117 horses, 157,960 cattle 
sisting of hiHs (The Buck, 2211 feet; Noath, 1830 feet), (being above one-seventh of all the cattle in Scotland], 
moors, and mosses. The county as a whole, excejit the low 128,308 sheep, and 13,679 pigs. The county is unsur- 
grouuds of Buchan, and the Highlands of Bracmar, consists passed in breeding, and unrivalled in feeding cattle, and 
mainly of nearly level or undulating tracts, often naked this is more attended to than the cultivation of grain-crop.s, 
and infertile, but interspersed with many rich and highly About 40,000 fat cattle are reared, and above £1,000,000 
cultivated spots. value of cattle and dead meat is sent from the county to 

Rivers, The chief rivers are the Dee, 96 miles long; Don, 78; London yearly. The capital invested in agriculture mthin 
Ythan, 37, mth mussel beds at its mouth; Ugie, 20, and the county is estunated at about £5,133,000. 

Deveron, 58, partly on the boundary of BanffslMe. The The great mineral wealth in Aherdociislui’c is its long- MmeMh 
pearl mussel occurs in the Ythan and Don. A valuable famed dm-able gramte, which is largely qnan'ied for bnild- 
pearl in the Scottish crown is said to be from the Yllian. ing, paving, causewaying, and polishmg. An acre of land 
Loch Midck, the largest of the few lakes in the county, on being rechnmed has yielded £40 to £50 worth of causo- 
1310 feet above tho sea, is only 2^ miles long and J to' waymg stones. G-nciss is also quarried, as also primary 
mile broad. The rivers have plenty of salmon and trout, limestone, old red sandstone, conglomerate niillstone, grau- 
There are noted chalybeate springs at Peterhead, Fraser- wacke, clay slate, syenite, and hornblende rock. Iron ore, 
burgh, and Pananich near BaUater. manganese, and plumbago occur m the county. 

Climate The climate of Aberdeenshire, except in the mountainous A largo fishing population in villages along tho coast Fishuriuh 
distnets, is comparatively mild, from the sea being on two engage m the white and herring fishery. Haddocks arc 
sides. The mean annual temperature at Braemar is 43“-6 salted androck-dned(speldings), or sinokcd (finnans), Tho 
Fahr , and at Aberdeen 45“’8. The mean yearly rainfall rivers and coasts yield many stumou. Peterhead was long 
varies from about 30 to 37 inches. The summer climate the chief British port for the north whale and seal fishery, 
of the Upper Dee and Don valleys is the driest and most but Dundee now vies with it in this industry, 
bracing in the British Isles, and gram is cultivated up to The manufactures and arts of tho county arc mainly jrauuluc 
1600 feet above tho sea, or 400 to 600 feet higher than prosecuted in or near the town of Aberdeen, but tlirougliout tim-n, 
elsewhere in North Britain. All the crops cultivated in the rural districts there are much milling of corn, brick and 
Scotland ripen, and the people often live to a great age. tile making, stoue-qiiarrying, smith-work, brewing and 
Geology. The rocks are mostly gramte, gneiss, with small tracts of distilling, cart and farm irapleniciit making, casting and 
syenite, mica slate, quartz roclc, clay slate, grauwacko, drying of peat, timber feUing, especially on Docside and 
primary limestone, old red sandstone, serpentine, and trap. Donside, for pit-props, rail-way sleepers, lath, barrel staves, 

Lias, greensand, and chalk flints occur. The rocks are die. The chief imports into the county arc, coals, lime, Tnulp. 
much covered with boulder clay, gravel, sand, and allu- timber, iron, slates, raw materials of textile inanufiK!- 
vium. Brick clay occurs near the coast The surface of tures, wheat, cattle-feeding stuffs, bones, guano, Migar, 
the granite under the boulder clay often presents glacial alcoholic liquors, fruits, &c. Tho chief exports arc granite 
smoothings, grooves, and roundings. Cairngorm stone, (rough, dressed, and polished), flax, woollen, and cotton 
beiyl, and amethyst are found in tho granite of Bracmar. goods, paper, combs, preserved provLsions, oats, Iwrlcy, 

Plants ami The tops of the highest mountains have an arctic flora Uve and dead cattle, &c. In tho comity there are alxml 
Animals, Her Majesty’s Lo^e, Loch Mmck, 1350 feet above the 520 fairs in the year for cattle, horsc.s, sheep, hiring sur- 
sea, grow larches, vegetables, currants, laurels, roses, &a vants, &c. 

Some ash trees, 4 or 5 feet in girth, are gro-wing at 1300 Aberdeenshu-e communicates with tho south by the Ruilway? 
feet above the sea The mole occurs at 1800 feet above Caledonian Eailway, and five macadamised roads across 
the sea, and the squirrel at 1400. Trees, especially Scotch the east Grampians, the highest rising 2200 feet above tlu‘ 
fir and larch, grow well in the county, and Braemar abounds sea About 188 miles of raHivay (tho Great North of 
in natural timber, said to surpass any in the north of Scotland, Formartin and Buchan, and Deesido line.s), ami 
Europe. Stumps of Scotch fir and oak found in peat in 2359 miles of pubhc roads, ramify through tlie county, 
the county are often far larger than any now growmg. Tolls over the comity were abolished in 1865, and tlio 
Grouse, partiidges, and hares abound in the county, and roads are kept up by assessment. The railway lines in tlie 
rabbits are often too numerous. Eed deer abound in county have cost on the average about £13,500 a mile. 
Braemar, the deer forest being there valued at £6000 a Several macadamised roads and the Great North of Soot- 
year, and estimated at 600,000 acres, or one-fourth the land Eailway form tho main exits from tho county to the 
area of deer forests in Scotland. north-w^t. 

Agricul. _ Poor, gravelly, clayey, and peaty soils prevail^ much more The chief antiquities in Aberdeensliire are Piets’ luuisos Aim 
ture. in Aberdeenshire than good rich loams, but tile draining, orweems; stone foundations of circular dwellings; mono- 
bones, and guano, and the best modes of modem tillage, Eths, some being sculptured; tho so-called Druid ’circles ; 
have gi’eatly increased the produce. Farm-houses and stone cists; stone and earthen enclosures; the vitrified 
steadings have greatly improved, and the best agricultural forts of Dunnideer and Noath; cairns; crannoges; earthen 
implements and machines are in general use. About two- mounds, as the Bass, flint arrow-heads; clay funeral urns • 
thirds of the population depend entirely on agricttlture, and stone celts and hammers. Eemains of Iloman camps occur 
oatmeal in various forms, with milk, is the chief food of at Pelerculter, Eintore, and Auchterleas, respectively 1074, 
farm-servants. Farms arc generally small, compared with 100, and 1 15 acres. Eoman anns have been found. Euiun 
those in the south-east counties. The fields are separated of andent edifices occur. On the top of a conical hill called 
by dry-stone dykes, and also by wooden and wire fences. Dunnideer, in tho Gaiioch district, are the remains of a 
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ciibLlo, supposed to be 700 years old, and surrounded by a 
vitrified u'all, which must be still older. The foundations 
ut two buildings still remain, the one in Braemai, and the 
other m the Loch of Cannor (the latter with the remams 
of a wooden bridge between it and the land), which are 
supposed to have belonged to Malcolm Canmore, Tv mg of 
Scotland. The most extensive rmns are the grand ones of 
luldmmmy Castle, evidently once a princely seat, and still 
covenng nearly an acre of ground. It belonged to David 
Earl of Huntingdon in 1150, and was the seat of the Earls 
of Marr attainted in 1716. The Abbey of Deer, now in 
ruins, was begun by Cumyn Earl of Buchan about 1219. 
Bistoncal In Roman times, Aberdeenshire formed part of Vea- 
aotes. pasiana in Caledonia, and was occupied by the Taixali, a 
warhke tribe. The local names are mostly Gkiehc. St 
Columba and his pupil Drostaii visited Buchan in the 6th 
century. Li 1052 Macbeth fell near the Peel Bog in 
Luinphanan, and a cau’ii which marhs the spot is still 
shown. In 1309 Bruce defeated Comyn, Earl of Buchan, 
near Inverurie, and annihilated a powciful Norman family. 
In 1411 the Earl of Marr defeated Donald of the Isles in 
the battle of Harkw, near luverarie, when Sir Robert 
Davidson, Provost of Aberdeen, was kdled. In 1562 
occurred the battle of Oorrichie on the Hill of Fare, when 
the Earl of Murray defeated the Marquis of Huntly. In 
1 7 1 5 the Earl of Marr proclaimed the Pretender in Braemar. 
In 1746 the Duke of Cumberland with his army marched 
through Aberdeenshu’e to CuUoden. In 1817 a base line 
of verification, 5 miles 100 feet long, was measured m con- 
nection with the Trigonometrical Survey of the British Isles, 
on the Belholvie Links 5 to 10 miles north of Aberdeen. 
Simtiout Among eminent men connected with Aberdeenshire are, 
man- Robert Gordon of Straloch,who in 1648 published the first 
atlas of Scotland from actual survey; the Earls Marisehal, 
whose chief seat was Inverugie Castle; Field-Marshal 
Keith, horn at Inverugie Castle, 1696 ; Dr Thomas Reid, 
the metaphysician, minister of New Machar 1737 to 1752 ; 
Lord Pitsligo, attainted 1745; Sir Archibald Grant of 
Monymusk, who introduced turnips into the county 1756, 
and was the firat to plant wood on a great sado ; Peter 
Garden, Auchterless, said to have died at the ago of 132, 
about 1780 , Rev. John Skinner, author of some popular 
Scottish songs ; Mon-isonthehygcist; the Earl of Aberdeen, 
Prime Minister during the Crimean war. 

Native The native Scotch population of Aberdeenshire are long- 
fi^atures. headed, shrewd, carefd, canny, active, persistent, but 
reserved and blunt, and without demonstrative enthusiasm. 
They have a physiognomy distinct from the rest of the 
Scottish people, and have a quick, sharp, rather angry 
accent. The local Scotch dialect is broad, and rich in 
diminutives, and is noted for the use of e for o or tt,/for 
loh, d for th, (fee. In 1830 Gaelic was the fireside language 
of almost every family in Braemar, hut now it is httle used. 
Uoiirts ami Ahordcenshire has a Lord-Lieutenant and 3 Vice and 60 
Police. Deputy-Lieutenants. The Supreme Court of Justiciary sits 
in Aberdeen twice aryear to try cases from the counties of 
Aberdeen, Banff, and Kmcardme, The counties of Aberdeen 
and Kincardine are under a Sheriff and two Shcriffs-Substi- 
tute. The Sheriff Courts are held in Aberdeen and Peter- 
head. Sheriff Small-Debt and Circuit Courts are held at 
seven places in the county. There are Burgh or Bailie Oourts 
in Abordoon and the other royal burghs in the county. 
Justice of the Peace and Police Courts are held in Aberdeen, 
(fee. The Sheriff Courts take cognisance of Commissaiy 
business. During 1871, 994 persons were confined in the 
Aberdeenshire prisons. In the year 1870-71, 74 parishes 
in the county were assessed £63,703 for 7702 poor on the 
roll and 1847 casual poor. 

Clmrches. Aberdeenshire contains 105 Established churches, 99 
Free, 31 Episcopal, 15 United Presbyterian, 9 Roman 
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CathoKc, and 31 of other denonunations. This iucludea 
detached pai-ts of the two adjacent counties. 

By the census of 1871, 84 83 per cent, of the children Education 
in the county, of the ages 5 to 13, were receiving education. 

Those formerly called the parochial schoolmasters of 
Aberdeenshire participate in the Dick and Milne Bequests, 
which contnbuted more salary to the schoolmasters in some 
cases than did the hentors. Most of the schoolmasters are 
Mastem of Arts, and many are preachers. Of 114 parochial 
schools m the county before tiie operation of the new 
Education Act, 89 received the Milne Bequest of £20 a 
year, and 91 the Dick Bequest, averaging £30 a year, and 
a schoolmaster with both bequests woMd have a yearly 
income of £145 to £150, and in a few cases £250. The 
higher branches of education have boon more taught in the 
schools of the shires of Aoerdeen and Banff than in the 
other Scotch counties, and pupils have been long in the 
habit of going direct from the schools of these two counties 
to the Umversity. 

The value of property, or real rental of the lands and Property, 
heritages m the county (mcluding the burghs, except that 
of Aberdeen), for the year 1872-73, was £769,191. The 
railway and the water works in the city and county were 
for tile same yeai valued at £11,133. For general county 
purposes for the year ending 15th May 1872, there was 
ass^sed £14,803 to maintain pohee, pnsons, militia, county 
and municipal buildings, &c., and £19,320 to maintam 
2359 miles of public county roads. 

The chief seats on the proprietary estates are — Balmoral Proprietors 
Castlo, the Queen; Mar Lodge and Skene House, Earl 
of Fife; Aboyne Castle, Marquis of Huntly; Dunecht 
House, Earl of Crawford and Balcarres ; Keith HaB, Earl 
of Kintore , Slains Castle, Earl of Errol ; Haddo House, 

Earl of Aberdeen ; Castle Forbes, Lord Forbes ; Pliilorth 
House, Lord Saltouu , Huntly Lodge, the Duke of Rich- 
mond. Other noted seats are— Drum, Irvine ; Invercauld, 
Farquharson ; Newe Castlo, Forbes ; Castle Fraser, Fraser ; 

Cluny Castle, Gordon ; Meldxum House, Urquhart ; Craigs- 
ton Castle, Urquhsrt; Pitfour, Ferguson; EUon Castle, 

Gordon; Fyvie Castle, Goiffon. Ten baronets and kmghts 
have residences in tho county. Of the proprietors many 
live permanently on their estates. Their prevailing names 
are Gordon, Forbes, Grant, Fraser, Duff, and Farquharson. 

Aberdeenshire has one city, Aberdeen, a royal parliar Bmgtis. 
meutaiy burgh ; three other royal parliamentary burghs, 

Inverurie, KMtore, and Peterhead ; and seven burghs of 
barony. Old Aberdeen, Charleston of Aboyne, Fraserburgh, 

Huntly, Old Meldram, Rosehearty, and Tiiniff. 

The county sends two members to Parliament — one for I’MlianiL'ii. 
Efat Aberdeenshire, with 4341 electora, and the otiier for t‘'“ 7 ^epr^ 
"West Aberdeenshire, with 3942 electors. The county has 
also four parhamentaiy burghs, which, with their respective 
populations in 1871, are— Aberdeen, 88,125 ; Peterhead, 

8536; Inverurie, 2856; and Kintore, 659. The first 
sends one member to Parliament, and the other three unite 
with Elgin, Cullen, and Banff, in sending another. 

By the census 1801 the county had 121,065 inhabitants, Popilation. 
and by that of 1871, 244,603, with 53,576 families. 111 
females to 100 males, 34,589 inhabited houses, 1052 unin- 
habited houses, and 256 building. In 1871 there were in 
eight towns (Aberdeen, Peterhead, Fraserburgh, Huntly, 
Inverarie, Old Moldrum, Turriff, and New PitsHgo;. 

111,978 inhabitants; in 32 villages, 19,561; and in rural 
districts, 113,064. 

{New Statistical Account of ScoUaiid, voL xii. ; the charters 
of the burgh; extracts from the Council Register down to 
1625, and selections from the letters, guildiy, and trea- 
surer’s accounts, forming 3 volumes of the Spalding Club; 
CoU&tions for a Nistor^ of the Shires of A. and Banf, 
edited by Joseph Robertson; Esq.,' 4to, Spalding Club; 
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Eegistrwin Ej>iscopatus Aherdommis, vols. i. and ii., by 
Prof. Cosmo Innes, 4to, Spalding Club ; Tim History oj A., 
by Walter Thom, 2 yoIs. 12mo, 1811; by the Rev. 

JohnB Pratt, 12mo, 1859; HUtorical Account and Delineor 
tion of A., by Robert Wilson, 1822; First Report of Royal 
Com. on Hist. MSS., 18G9, The Annals of A., by William 
Kennedy, 1818; Orem’s Description of the Chanonry, Gaihe- 
dral, and Kinfs GolUgo of Old A., 1724:-25, 1830; The 
Castellated Architecture of A., by Sir Andrew Loith Hay 
of Raiines, imp, 4to; Specinmns of Old Castellaled Houses 
of A., with drawings by Giles, folio, 1838 ; Lives of Eminent 
Men of A., by James Bruce, 12mo, 1841). (a. a) 

ABERDEEN, George Hamilton Gordon, Fourth 
Fa nr. oF, was born at Edinburgh on the 28th January 
1784. He was educated at Harrow School, and at St 
John’s College, Cambridge, where he graduated in 1804. 
He succeeded his grandfather in the earldom in 1801, and 
in the same year he made an extended tour through 
Europe, visiting Erance, Italy, and Greece, On his 
return he founded the Athenian Club, the membership 
of which was confined to those who had travelled in 
Greece. This explains Lord Byron’s reference in the 
English Bards and Scotch Reviewers to “the travelled 
Thane, Athenian Aberdeen.” Soon after his return he 
contributed a very able article to the Edinburgh Review 
(vol. VI.), on Gell’s Topography of Troy. _ Another 
hterary result of his tour was ^e pubheation in 1822 of 
An Inquiry into the Frindples of Beauty in Grecian ArchU 
teeture, the substance of which had appeared some years 
before in the form of an introduction to a translation of 
Vitruvius’ CwU Architecture. In 1806, having been 
elected one of the representative peers for Scotland, he 
took his seat in the House of Lords on the Tory side. 
He was already on terms of intimacy with the leading 
members of the then predominant party, and in particular 
with Pitt, through the influence of his relative, the cele- 
brated Duchess of Gordon. In 1813 he was intrusted 
with a deHcato and difficult special mission to Vienna, the 
object being to induce the Emperor of Austria to join the 
alliance against his son-in-law Napoleon. His diplomacy 
was completely successful; the desired alliance was secured 
by the treaty of Tdplitz, which the Earl signed as repre- 
sentative of Great Britain in September 1813. On his 
return at the conclusion of the war, he was raised to a 
British peerage, with the title of Viscount Gordon. Lord 
Aberdeen was a member of the Cabinet formed by the Duke 
of Wellington in 1828, for a short time as Chancellor of the 
Duchy of Lancaster, and then as Foreign Secretary. He 
was Colonial Secretary in the Tory Cabinet of 1834-5, and 
again received the seals of the Foreign Office under Sir 
Robert Peel’s administration of 1841. The policy of non- 
intervention, to which he stedf astly adhered in lus conduct j 
of foreign affairs, was at once his strength and his weakness. 
According to the popular idea, he faded to see the limita- 
tions and exceptions to a line of policy which nearly all 
admitted to be as a general rule both wise and just. On 
the whole, his administration was perhaps more esteemed 
abroad than at home. It has been questioned whether 
any English minister ever was on terms of greater 
intimacy with foreign courts, but there is no substantial 
warrant for the charge of want of patriotism which was 
sometimes brought against him. On the two chief ques- 
tions of home pohtics which were finally settled during 
his tenure of office, he was in advance of most of his 
party. While the other members of the Government 
yielded Catholic Emancipation and the repeal of the Com 
Laws as xmavoidable concessions. Lord Aberdeen spoke 
and voted for both measures from conviction of their 
justice. On the 13th June 1843, he moved the second 
reading of his bill “to remove doubts respecting die 
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admission of ministers to benefices in Scotland,” and it 
was passed into law in that session, though a sinulai 
measure had been rejected in 1840 As the first proposal 
did not prevent, so the passing of the Act had no effect in 
Ti flalm o- the breach in the Established Church of Scotland 
which“occnrred in 1843. On the defeat of Lord Derby’s 
government in 1852, the state of parties was such as to 
necessitate a coahtion government, of which Loid Aber- 
deen in consequence of the moderation of his views, was 
the natural chief. He had been regarded as the leader of 
the Peel party from the time of Sir Robert’s death, but 
his views on the two great questions of home policy above 
mentioned rendered him more acceptable to the Liberals, 
and a more suitable leader of a coahtion government than 
any other member of that party could have been. His 
administration will chiefly be remembered in connection 
with the Ciimeanwar, which, it is now generally believed^ 
might have been altogether prevented by a more vigorous 
pohey. The incompetence of various departments at 
home, and the gross mismanagement of the commissariat 
in the terrible winter of 1854, caused a growing dissatis- 
faction with the government, which at length found 
emphatic expression in the House of Commons, when a 
motion submitted by Mr Roebuck, calling for inquiry, was 
carried by an overwhehning majority. Lord Aberdeen 
regarded the vote as one of no-confidence, and at oiico 
resigned. From this period Lord Aberdeen took little part 
in pubhc business. In recognition of Ms services ho 
received, soon after his resignation, the decoration of the 
Order of the Garter. He died December 13, 1860. Loul 
Aberdeen was twice married, — ^first in 1805, to a daughter 
of the first Marquis of Abercorn, who died in 1812, and 
then to the widow of Viscount Hamilton. He was suc- 
ceeded ia the title and estates by Lord Haddo, his sou 
by the second marriage. 

ABERDOUR, a village in the county of Fife, in Scot 
In -Ti d , pleasantly situated on the north shore of the Firth 
of Forth, and much resorted to for sea-bathing. It is 10 
miUa N.W. of Edinburgh, with wMch there is a frequent 
communication by steamer. 

ABERFELDY, a village in Perthshire, celebrated in 
Scottish song for its “birks” and for the neighbouring 
fallH of Moness. It is the terminus of a branch of the 
HigMand Railway. 

ABERGAVENNY, a market town in Monmouthshire, 
14 miles west of Monmouth, situated at the junction 
of a small stream called the Gavenny, with the river TJslc. 
It is supposed to have been the Gobanniwn of the Romans, 
so named from Gdbannio, the Gavenny. The town was 
formerly walled, and has the remains of a castle built 
soon after the Conquest, and also of a Bcncdictino moiias 
teiy. The river Usk is here spanned by a noble stone 
bridge of fifteen arches. Two markets are held weekly, 
and elegant market buildings have recently been oreotod. 
There is a free grammar school, with a feRowship and 
exMbitions at Jesus College, Oxford. No extensive 
manufacture is carried on except that of shoes ; the town 
owes its prosperity mainly to the large coal and iron 
works in the neighbourhood. Abergavenny is a polling 
place for the county. Population of parish (1871), 6318. 

ABERNETHY, a town in Perthshire, situated in the 
parish of the same name, on the right hank of the Tay, 
7 nules below Perth. The earliest of the Guldeo houses 
was founded there, and it is said to have been the capital of 
the Pictish kings. It was long the cMef seat of the Eijis- 
copacy in the country, till, in the 9th century, the bishopric 
was transferred to St Andrews. There still remains at Aher- 
nethy a curious circular tower, 74 feet high and 48 feet 
in drcumference, consisting of sixty-foux courses of hewn 
stone. A number of similar towers, though not so well 
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built, are to be met with in Ireland, but there is only one 
other in Scotland, viz., that at Brechin. Petrie argues, in 
his Round Towers of Ireland^ that these structures have 
been used as belfries, and also as keeps. 

ABEBITETHY, John, — a Protestant dissenting divine of 
Ireland, was born at Coleraine, county Londonderry, Ulster, 
where his father was minister (Nonconformist), on the 
19th October 1680. In his thirteenth year he entered a 
student at the University of Glasgow. On concludmg his 
course at Glasgow he went to Edinburgh University, 
where his many brilliant gifts and quick and ready wit — 
thought-born, not verbal merely — struck the most eminent 
of his contemporaries and even his professors. Returning 
home, he received licence to preach from his Presbytery 
before ho was twenty-one. In 1701 he was urgently 
invited to accept the ministerial charge of an important 
congregation in Antrim ; and after an interval of two 
years, he was ordained there on 8th August 1703. His 
admiring biographer teUs of an amount and kind of 
work done there, such as only a man of fecund brain, of 
large heart, of healthful frame, and of resolute will, could 
have achieved. In 1717 he was invited to the congrega- 
tion of Usher’s Quay, Dublin, as colleague with Rev. Mr 
Arbuckle, and contemporaneously, to what was called the 
Old Congregation of Belfast. The Synod assigned him to 
Dublin. He refused to accede, and remained at Antrim. 
This refusal was regarded then as ecclesiastical high- 
treason; and a controversy of the most intense and dis- 
proportionate character followed. The controversy and 
quarrel bears the name of the two camps in the con- 
flict, the “ Subscribers” and the “ Non-subscribers.” Out- 
and-out evangelical as John Abernethy was, there can be 
no question that he and his associates sowed the seeds of 
that after-struggle in which, under the leadership of Dr 
Henry Cooke, the Arian and Sociuian elements of the Irish 
Presbyterian Church were thrown out. Much of what he 
contended for, and which the “ Subscribers” opposed bitterly, 
has been silently granted in the lapse of time. In 1726 the 
“Non-subscribers,” spite of an almost wofuUy pathetic 
pleading against separation by Abernethy, were cut off, with 
due ban and solemnity, from the Irish Presbyterian Church 
In 1730, spite of being a “Non-subscriber,” he was called 
by his early friends of Wood Street, Dublin, whither he 
removed. In 1731 came on the greatest controversy in 
which Abernethy engaged, viz., in relation to the Test Act 
nominally, but practically on the entire question of tests 
and disabilities. His stand was “against all laws that, upon 
account of mere differences of religious opinions and forms 
of worship, excluded men of integrity and abilify from 
serving their country.” He was nearly a century in 
advance of his century. He had to reason with those who 
denied that a Roman Catholic or Dissenter could be a 
“ man of integrity and ability.” His Tracts — afterwards 
collected — did fresh service, generations later. And so 
John Abernethy through life was ever foremost where un- 
popular truth and right were to be maintained; nor did he, 
for sake of an ignoble expediency, spare to smite the highest- 
seated wrongdoers anymore than the hoariest errors (as he 
believed). He died in 1740, having been twice married. 
(Kippis’ Biog. Brit., s. v. ; Dr Duchal’s Life, prefixed to 
Serm,07is; Diary m MS., 6 vols. 4to; History of Irish Pres- 
byterian QhwrdiX (a. b. g.) 

ABERNETHY, JtoN, grandson or the preceding, an 
eminent surgeon, was born in London *on the 3d of April 
1764. His father was a London merchant. Educated 
at Wolverhampton Grammar School, he was apprenticed 
in 1779 to Sir Charles Blicke, a surgeon in extensive 
practice in the metropolis. Ho attended Sir William 
Blizzard’s anatomical lectures at the London Hospital, 
and was early employed to assist Sir WiUiam as “de- 


monstrator;” he also attended Pott’s surgical lectures at 
St BartholomeVs Hospital, as well as the lectures of the 
celebrated John Hunter. On Pott’s resignation of the 
office of surgeon of St Bartholomew’s, Sir Charles Blicke, 
who was assistant-surgeon, succeeded him, and Abernethy 
was elected assistant-surgeon in 1787. In this capacity 
he began to give lectures in Bartholomew Close, whidi 
were so well attended that the governors of the hospital 
built a regular theatre (1790-91), and Abernethy thus 
became the founder of the distinguished School of St 
Bartholomew’s. He held the office of assistant-surgeon of 
the hospital for the long penod of twenty-eight years, tiU, in 
1815, he was elected principal surgeon. He had before that 
time been appomted surgeon of Christ’s Hospital (1813), 
and Professor of Anatomy and Surgery to the Royal 
College of Surgeons (1814). Abernethy had great fame 
both as a practitioner and as a lecturer, Ms reputation in 
both respects resting on the efforts he made to promote 
the practical improvement of surgery. His Sui'gical Ob- 
servations on the Constitutional Origin and Treatmmt of 
Local Diseases (1809) — ^known as “My Book,” from the 
great frequency with wMch he referred Ms patients to it, 
and to page 72 of it in particular, under that name — ^was 
one of the earliest popular works on medical science. 
The views he expounds in it are based on physiological 
considerations, and are the more important that the con- 
nection of surgery vrith physiology had scarcely been 
recognised before the tune he wrote. The leading prin- 
ciples on wMch he insists in “ My Book ” are cMefly these 
two : — Is^, That topical diseases are often mere symptoms 
of constitutional maladies, and then can only be removed 
by general remedies ; and 2d, That the disordered state of 
the constitution very often originates in, or is closely 
allied to deranged states of the stomach and bowels, and 
can only be remedied by means that beneficially affect the 
functions of those organs. His profession owed him 
much for his able advocacy of the extension in tMs way 
of the province of surgery. He had great success as a 
teacher from the thorough knowledge he had of his 
sdonce, and the persuasiveness with wMch ho enunciated 
his views. It has been said, however, that the influence 
he exerted on those who attended his lectures was not 
beneficial in this respect, that Ms opinions were delivered 
so dogmatically, and all who differed from him were dis- 
paraged and denounced so contemptuously, as to repress 
instead of stimulating inquiry. It ought to be mentioned, 
that ho was the first to suggest and to perform the daiing 
operation of securing by ligature the carotid and the exter- 
iliac arteries. The celebrity Abernethy attained in 
his practice was due not only to his great professional 
skiLl, but also in part to the singularity of Ms manners. 
He used great plainness of speech in Ms intercourse vsith 
his patients, treating them often brusquely, and sometimes 
even rudely. In the circle of Ms family and friends he 
was courteous and affectionate ; and in all his dealings he 
was strictly just and honourabla He resigned Ms surgery 
at St Bartholomew’s Hospital in 1827, and Ms professor- 
ship at the College of Surgeons two years later, on account 
of failing heMth, and died at Ms residence at Enfield 
on the 20th of April 1831. A collected edition of Ms 
works in five volumes was published in 1830. A bio- 
graphy, Memoirs of John Abermthy, by George Macilwaiu, 
F.HC.S., appeared in 1863, and though anything but 
satisfactory, passed through several editions. 

ABERRATION, or (more correctly) the Abeeeation 
o» Light, is a remarkable phenomenon, by wMch stars 
appear to deviate a little, in the course of a year, from 
their true places in the heavens. It results from the eye 
of the observer being carried onwards by the motion of the 
earth on its orbit, during the time that light takes to 
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travel from, the star to the eartli. The effect of this com- 
bination of motions may be best explained by a familiar illus 
tration. Suppose a rain-drop falling vertically is received 
in a tube that has a lateral 
motion. In order that the 
drop may fall freely down 
the axis of the tube, the 
latter must be inclined at 
such an angle as to move 
from the ijosition AD to BE, 
and again to CF, in the 
tunes the drop moves from 
D to G, and from G to C. 

The drop in this case, since 
it moves down the axis all 
the way, must strike the 
bottom of the tube at 0 
in tlie directiofn FG. The 
light proceeding from a star is not seen in its true dircc- 
tLon, but strikes the eye obliquely, for a precisely similar 
reason. If lines be taken to represent the motions, so that 
the eye is carried from A to C during the time that light 
moves from D to C, the Light will appear to the eye at C 
to come, not from D, but from E, The angle DCF, con- 
tained by the true and a^iparent directions of the^ star, is 
the dbeiration. It is greatest when the two motions are 
at right angles to each other, i.e., when the star’s longitude 
is 00° in advance of, or behind, the heliocentiic longitude 
of the earth, or (which amounts to the same thing) 90° 
hohmd, or in advance of, the geocentric longitude of the 
sun. (See Astbonomy.) Kow, in the right-angled triangle 

AOD, tan ADC (i e , DOF) ; whence it appeal’s that 



the tangent of the angle of aberration (or, since the angle 
is very small, the aberration itself) is equal to the ratio, 
^ The of the eortl-. motion 

being to the velocity of light in the proportion of 1 to 
10,000 nearly, the maximum aberration is small, amount- 
ing to about 20-4 seconds of arc, — a quantity, however, 
which is very appreciable in astronomical observations. 

Aberration always takes place in the direction of the 
earth’s motion, that is, it causes the stars to appear nearer 
than they really are to the point towards which the earth 
is at the moment moving That point is necessarUy on 
the ecliptic, and 90° in advance of the earth in longitude. 
The effect is to make a star at the pole of the ecliptic 
apipear to move in a plane parallel to the ecliptic, so as to 
fonn a small ellipse, similar to the earth’s orbit, but having 
its major axis parallel to the minor axis of that orbit, and 
vice versd. As we proceed from the pole, the apparent 
orbits the stars describe become more and more elliptical, 
till in the plane of the ecliptic the apparent motion is in 
a straight line. The length of this line, as weU as of the 
major axes of the different ellipses, amounts, in angular 
measure, to about 40" ’8. The stars thus appear to oscil- 
late, in the course of the year, 20" ’4 on each side of their 
true position, in a direction parallel to the plane of tie 
ecliptic, and the quantity 20" ’4 is therefore called the 
constant of ahen'cUion, 

For the discovery of the aberration of light, one of the 
finest in modern astronomy, we are indebted to the dis- 
tinguished astronomer Dr Bradley. He was led to it, in 
1727, by the result of observations he made with the view 
of determining the annual parallax of some of the stars ; 
that is, the angle subtended at those stars by the diameter 
of the earth’s orbit. He observed certain changes in the 
positions of the stars that he could not account for. The 
deviations were not in the direction of the apparent motion 
that parallax would give rise to; and he had no better 


success in attempting to explain the pheuemonon by thb 
nutation of the earth’s axis, radiation, errors of observa- 
tion (kc At last the true solution of the difliculty occun ed 
to him, suggested, it is said, by the movements of a vane 
on the top of a boat’s mast. Eoemcr had discovered, a 
quarter of a century before, that light has a velocity which 
admits of measurement; and Bradley perceived tliat the 
earth’s motion, having a perceptible i datum to that ol 
light, must affect the direction of the visual rays, and ivith 
this the apparent positions of the stars. He calculated the 
abermtion from the known relative velocities of tlio caitli 
and of light, and the results agreed entirely uith lu.s 
observations. , 

The observed effects of aberration are of importance as 
suppljnng an independent method of measuring tlio velocitj 
of hght, but more particularly as presenting one of the few 
direct proofs that can be given of the earth’s metiuii round 
the sun It is indeed the most satisfactory proof of tlii'^ 
that astronomy furnishes, the plieiionienou being tpiite in- 
explicable on any other hjqjuthesis. 

ABERYSTWITH, a municipal and parlunieiitary bo 
rough, market town, and seaport of Wales, in the count} 
of Cardigan, is situated at the ivcstcrn end of the Yale 
of Rheidol, near the confiiicnco of the nvevs Ysli\itli 
and Rheidol, and about the cLuitro of G.irdigan Bay. it 
is the terminal station of the Oanibruui li.ulwny, iUul a 
hne to the south affords direct conimuiueiition uitli South 
Wales, Biistol, Ac. The borough uuite.s with C’aidigan, 
Lampeter, &c , in electing a member of Parliament. Goal, 
timber, and lime arc imported, and the exports are lead, 
oak bark, flannel, and com. The harbour has t»f late been 
mubh improved ; and the pier, coinpleled in ISOf), founs 
an excellent promenade. There are many elegant buihl 
ings, and it has been pnqiosed to e.stabh«h here a I'lii 
versity College of Walos. On a promontory to the S. \). 
of the toivn are the ruins of its ancient <’astle, erected in 
1277, by Edward I., on the .site of a forti’es.s of great 
strength, built by Qilboit do Stroiigbow, and lle.'^tr^• 3 ed by 
Owen Gwynedd. From its pictare.S(|ne situatum ami 
healthy climate, and the suitableness of the beach tor 
bathing, Aberystwith has risen into^ great reputt) sus a 
watering-place, and attracts many visitors, ilueli of tlie 
finest scenery in Wales, such as the Devil’s bridge, Ac., 
lies within easy reach. Population (1871), 0S98. 

ABETTOR, a law term implying one who iu.'^tigate.s, 
encourages, or assists another to perform .some rrimiu.d 
action. See Accessoby. 

ABEYAlNCE, a law temi dcntjting the expectancy of uu 
estate. Thus, if lauds bo lea.sed to one i>erson fur life, u ith 
reversion to another for yeans, the remainder for ycar.-t i.'* 
in abeyance till the death of the les.sce. 

ABGAR, the name or title of a line of king.s of .Etlcsi^a 
in Mesopotamia. One of them is known from a corre- 
spondence he is said to have had with Jesms ChriKt. Tlio 
letter of Abgar, entreating Jesms to vi.sit him and hc.il him 
of a disease, and offering Him an asylum from the wr.itU 
of the Jews, and the answer of Jesus promising to .><01(1 a 
disciiile to heal Abgar after His a.scenaion, are given by 
Eusebius, who believed the documents to bo gemiinc, 'riio 
same bdiof has been held by a few moderns, but tlicre can 
be no doubt whatever that the letter of Jesus at IciuA is 
apocryphal. It has also been alleged that Abgar po.s.sc%s.s('d 
a picture of Jesus, which the credulous may see either at 
Rome or at Genoa. Some make him the po.s.ses.sor of the 
handkercliicf a ivoman gave Je-sus, as He bore iht‘ cro.-.s, 
to wipe the sw’cat from His face with, <»a whidi, it is 
fabled. His features remained miraculously imprinted. 

ABIAD, Bahr-el-, a name given to the western branch 
of the Nile, above Khartoum. It is liettcr known as the 
White Nile. See Nile. 
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ABIIvS. Sec Fib. 

AIjTLA, a citj' of ancient iSyria, the capital of the 
tctrarcliy of Ahilone, a territoiy whose limits and extent it 
is ini])().si5il)lc now to dutinc The site of Abila is indi- 
cated by some mins and inscriptions on the banks of the 
river llar.uLx, between Baalboc and Damascus, about twelve 
miles fiom the latter city. Though the names Abel and 
Abila diifer in derivation and in moaning, their similarity 
has given rise to the tradition that this was the scene of 
Abel’s death 

ARILDGAARD, Nikola.t, called “the Father of Danish 
Painting,” was born in 1744. lie formed his style on 
that of Claude .and of Nicolas Poussin, and was a cold 
theorist, inspired not by nature but by art. As a technical 
painter ho attained remarkable success, his tone being 
very liarmonious and even, but the effect, to a foreigner’s 
eye, is rarely interesting, Ilis works are scarcely Imown 
nut of Cniienhagon, whore he won an immense fame in his 
own general ion, and whore he died in 1809. He was the 
founder of the Danish school of painting, and the master 
of Tliorwaldsen and Eckersberg. 

ACIjMELECH father of the Icing, or rather 

perhaps kirn/ father), occurs first in the Bible as the name 
of certain kings of tho Philistines at Gerar (Gon. xx. 2, 
xxi. 22, XXVI. 1). From the fact that the name is applied 
in tlie inscription of the thirty-fourth psalm to Achish, it 
has been inferred with considerable probahihty tliat it was 
used as the official designation of the Philistinian kings. 
Tho namo was als(^ borne by a sou of Gideon, judge of 
T.sra('l, by his Sliechemito coiicubiuo (Judges viii. 31). 
On the diMlli of Gideon, who had refused the title of king 
ji'lli for himself 'nid his children, Abimeloch sot himseS 
lo obtain the sovereignty through tho influence of his 
niotliei’.s relatives. In pursuance of his jilan ho slew 
seventy of his brethren “upon one stone” at Ophrah, 
Jolham, the youngest of them, alone contriving to escape. 
This is one of tlio earliest recorded instances of a practice 
exceedingly common on tho accession of Oriental despots. 
Ahuuelcch wim eventually made king, although his election 
w.'is opposed ny Jotham, who boldly appeared on Mount 
Gcrizim anti told tho assembled Shechemites tho fable of 
the trees desiring a king. At tho cud of tho third year 
of liis reign the Shechemite.s revolted, and under tho 
Icadouship of Gaal made an unsuccessful attempt to throw 
oir llie authority of Abimolech. In Judges ix. there is 
an account of this insurrection, which is specially interest- 
ing owing to the full details it gives of tho nature of the 
military operation.s. After totally destroying Shechem, 
Abinielecli proceeded against Thebez, which had also re- 
volted. Here, while storming the citadel, ho was strack on 
the head by the fragment of a millstone thrown from the 
wall by a woman. To avoid the disgrace of porisliing by 
a woman’s hand, ho requested his armour-bearer to run 
him through the body. Though the immediate cause of 
his death wa.s thus a sword-thrust, his memory was not 
Bjivc<l from the ignominy he dreaded (2 Sam. xi. 21). It 
hiUi been usual to regard Abimelech's reign as the first 
attempt to e.stabli.sh a monarchy in Israel. The facts, 
however, seem rather to support tho theory of Ewald 
{Gesnh. ii. 444), that Shechem had asserted its independ- 
ence of Israel, when it chose Abimelech as its king. 

ABINGDON, a parliamentary and municipal borough 
and market town of England, in Berkshire, on a branch 
of tho Tha»ne.s, 7 miles south of Oxford, and 51 miles 
W.N.'W. of Loudon. It is a place of great antiquity, and 
was an important town in the time of &e Heptarchy. Its 
name is derived from an ancient abbey. Tho streets, which 
are well paved, converge to a spacious area, in which the 
market is helti In the centre of this area stands the 
market-house, supported on lofty pillars, with a large hall 


above, appropriated to the summer assizes for the county, 
and the transaction of other public business. The town 
contiuns two churches, which are said to have been erected 
by the abbots of Abingdon, one dedicated to St Nicholas 
and the other to St Helena ; several charitable institutions, 
and a free grammar school, with scholarships at Pembroke 
College, Oxford. In 1864 a memorial of Prince Albert 
was erected at Abingdon, a richly ornamented structure, 
surmounted by a statue of the Prince. Abingdon was 
iiicoriioratcd by Queen Maiy. It sends one mcinbei to 
Pai'lianient, and is governed by a mayor, four aldenueii, 
and twelve councillors. In the beginning of the century 
it manufactured much sail-cloth and sacking; but its chief 
trade now is in corn and malt, caipcts, and coarse linen. 
It is a station on a branch of the Groat Western Pi ail way. 
Population (1871), 6571. 

^BIOGENESIS, as a name for tho production of living 
by not-hving matter, has of late boon superseding the loss 
accurate phrase “ Siiontaneous Generation.” Professor 
Huxley, who made use of the word in his pre.sidontial 
address to the British Association in 1870, distinguished 
Abiogenesis from “ Xenogencsis ” or “ Hcterogciiesis,” 
which occurs, or is supposed to occur, not when dead 
matter produces living matter, hut when a living parent 
gives rise to offsiiring which 2 )asscs through a totally 
different series of states from tlio.se exhibited by the 
parent, and does not return into the parent’s cycle of 
cnanges. When a “ living parent gives rise to ofepring 
v/hich passes through the same cycle of changes as itself,” 
there occurs “ Homogenesis.” “ Biogenesis ” includes both 
of these. Other names for Abiogenesis are Generatio 
JEquivoca, Generatio Pnmaria, Arclugenosis (Urzeugung), 
Ai’chebiosis, &o. The question of Abiogenesis — whether 
imder certain conditions hving matter is produced by iiot- 
living matter — as it is one of tho most fundamental, is per- 
haps also tho oldest in Biology; but within recent years — 
partly because tho means of accurate experimentation have 
boon increased and the microscope improved, and partly 
because the question has been recognised in its impor- 
tant bearings on evolution, tlio correlation of forces, and 
tho theory of infectious diseases — ^naturalists have been 
led to bestow more attention upon it than at any previous 
period. While, therefore, tho doctrine of Abiogenesis 
cannot be said to be either finally established or refuted, 
it is at least reasonable to believe that we are gradually 
advancing to a solution. Among the older observers 
of phenomena bearing on the question may be named 
Aristotle, who, with the ancients generally, favoured 
Abiogenesis ; Redi, the founder of the opposite view ; 
YalUsnieri ; Buffon ; Needham ; and Spallanzani ; among 
later observers, Schwann and Schulze, Schroeder and 
Dusch, Pasteur, Pouchet, Haeckel, Huxley, Bastian, and 
many others. The exiieriments and observations made by 
these naturalists, and their results — ^the ingenious ex- 
pedients employed to prevent inaccuracy — ^the interesting 
and often marvellous transformations which microscopista 
declare they have witnessed — will be discussed in the 
article Histology; here it will be enough to note the 
general nature of the reasonings with which the opponents 
and defenders of Abiogenesis support their views. The 
opponents maintain that aU trustworthy observations 
have hitherto shown living matter to have sprung from 
pre-existing Hving matter ; and that the further we search 
and examine, the smaller becomes the number of those 
organisms which we cannot demonstrate to have arisen from 
Hving parents. They hold that seeming instances of 
spontaneous generation are usually to be explained by 
genn-theoxy — the presence of invisible germs in the air ; 
and they caU to their aid such high authorities as Pasteur 
and Tyndall The defenders of Abiogenesis, on the other 
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hand, while interpreting the results of past observation 
and experiment in their own favour, are yet loss disposed 
to lest on these, rather preferring to argue from those 
uicle analogies of evolution and correlation which seem to 
support their doctrine. Thus Haeckel expressly embraces 
Abiogouesis as a necessary and integral part of the theory 
of universal evolution; and Huxley, in the same spirit, 
thougli from the opposite camp, confesses that if it were 
given him to look beyond the abyss of geologically 
recorded time to the stHl more remote period when the 
earth was passing through physical and chemical con- 
ditions, he should expect to bo a witness of the evolution 
of living protoplasm from not-hving matter. 
and Addresses, p. 239.) From this point of view, of 
course, any microscopic observations that have been made 
seem veiy hmited and comparatively unimportant. The 
Abiogenists, indeed, are not Avithout arguments to oppose 
the results of past observation that seem unfavourable to 
their views ; they argue that, as yet, aU the forms 
observed and shown to be produced by Biogenesis are 
forms possessing a certain degree of orgamsation, which 
in their case makes Abiogenesis uuhkely, from the first; 
whereas it has not been shown that the simplest struc- 
tures — ^the Mmera — do not arise by Abiogenesis. But 
it is not so much on grounds of fact and experiment the 
defenders of the Abiogenesis thcoiy are convinced of 
its truth, as because it seems to gam confirmation from 
reasonings of much wider scope; because Abiogenesis aids 
the theory of evolution by tracing the orgamc into tho 
inorganic ; because it fosters tho increasing unpopularity 
of the hypothesis of a special “ vital force;” and because, 
if this theory of the “ perpetual origination of low forms 
of life, now, as in all past epochs,” were established, it 
would agree well with the principle of uniformity, and by 
disclosing the existence of unknown ivorlds of material for 
development, would relieve natural selection with its assist- 
ing causes from what many consider the too Herculean 
labour of evolving all species from one or a very few 
primary forms. Tho fullest discussion of tho subject of 
Abiogenesis, from tho Abiogenist’s point of view, is to be 
found in Dr Bastian’s Beginnings of Life. Professor 
Huxley’s address, already referred to, contains an interest- 
ing historical survey, as well as a masterly summary of 
facts and arguments in favour of Biogenesis. For many 
interesting experiments, see Nature, 1870-73. 

ABTPONES, a tribe of South American Indians, inhabit- 
ing the territory lying betw’cen Santa F6 and St lago. 
They originally occupied the Chaco district of Paraguay, 
but were driven thence by the hostility of the Spaniards. 
A,ccording to M. Dobrizhoffer, who, towards the end of 
last century, hved among them for a period of seven years, 
they have many singidar customs and characteristics. 
They seldom marry before the age of thirty, are chaste 
and otherwise virtuous in their lives, though they practise 
infanticide, and are without the idea of God. “ With the 
Abipones,” says Darwin, “ when a man chooses a wife, he 
bargains with the parents about the price. But it fre- 
quently happens that the girl rescinds what has been 
agreed upon between the parents and bridegroom, obsti- 
nately rejecting the very mention of marriage. She often 
runs away and hides herself, and thus eludes the bride- 
groom.” The Abiponian women suckle those infants that 
are spared for the space of two years, — an onerous habit, 
which is believed to have led to infanticide as a means of 
escape. ^ The men are brave in war, and pre-eminently 
expert in swimming and horsemanship. Numerically the 
tribe is insignificant. M. Dobrizhoffer’s account of the 
Abiponians was translated into English by Sara Coleridge, 
at the suggestion of Mr Southey, in 1822. ° 

ABJHl^TION. See Allegiance, Oath of. 
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ABKHASIA, or Abasia, a tract of Asiatic Ptussia, on 
the border of the Black Sea, comprehending between lat. 
42° 30' and 44° 45' N. and between long. 37° 3' and 40° 3G' 
E. The high mountains of the Caucasus on the N. and 
N.E. divide it from Cucassia, on the S E. it is bounded 
by Mingrelia, and on tho S "W. by tho Black Sea. Tliough 
tho country is generally mountainous, there are some doej) 
well- watered valleys, and the climate is mild. Tho sod 
is fertile, producing gram, grapes, and other fruits. 
Some of the inhabitants devote themselves to agiiculliiie, 
some to the rearing of cattle and hoi6e.s, and iiot a ii w 
support themselves by piracy and robbery. Honey is 
largely produced, and is exported to Turkey; and excellent 
arms are made. Both in ancient and in iiuidern times 
there has been considerable traffic in slavo.s, Tlii.s ciuuitry 
was early known to the ancients, and Avas subilned by tho 
Emperor Justinian, who introduced cmlisation and Clii im- 
tiamty. Afterwards tho Persians, then the CcorgiaiK. and 
more recently tho Turks, ruled OA'cr tho land, I'lider 
the TurlvS Christianity gradually disappeared, and Moliain- 
medanism was introduced in its stead. By tlie treaties of 
Akerman and Adriaiiople, Bussia olitained po.sses^inn oi 
the fortresses of this territory; but till tlie inMureetioii of 
1866, the clucfs had almost unlimited ])OA\er. The luin- 
cipal tOAvn is >Sukuinkaleh. The pupuliitmn of Abklia. ia 
is variously stated at from 50,000 to 250, ()()(), Sim* Pal- 
grave’s Essays on Eastern Questions, 1872. 

ABLUTION, a ccreiuuuial puulication, prai tiMfd m 
nearly every ago and nation. It consisted m AAiisliing the 
body in whole or part, so as to cleanse it s^mbnlu-ally 
from defilement, and to prepare it for religious oli.serNaiifi .i. 
Among tho Jgavs avo find no trace of the ceremony in jtatii- 
archal times, but it Avas repeatedly enjoined and sirii'll) 
enforced uiiclor tho ]\[osaic economy. It deiiotid • iiliei- 
(1.) Cleansing from tho taint of an inferior ainl le -> pin*’ 
condition, and initiation into a higher and ]iunr ilato, a< 
in the case of Aaron and his sons on their being “-t l apart 
to the iiriosthood; or (2.) Cleansing fiom tin; foil <f 
common life, in preparation for special ads of a.oj. iiijt, a ^ 
in the case of tho priests "who Avero cfimmanded, upi-n pain 
of death, to wash their hands and feet before approaeliin*. 
the altar; or (3.) Cleansing from the jiollutitfii oec.i.-ioned 
by jiarticular acts and circumstances, as in the (•.•-m of the 
eleven siiccies of uncleaimcss mcntionfil in tlie. ^M.i ale 
law; or (4.) The absolving or purifying oiu'SMiIf frum the 
guilt of some particular criminal act, a^ in the esi '*f of 
Pilate at tho trial of tho Saviour. The saiiitaiy na oi, • 
which, ill a warm climate and Avith a dry .‘■ainly ai.ih it*ii- 
dered frequent ablution an imperative iieei ily, lur i la i 
bo allowed to empty the act of its sj’tiibolie ineaniiiL;. in 
tho Hebrew diflerent AA^ords are used for the uadui* • vi 
the hands before meals, aa'IiIcIi A\as done for the .■•alns t.J 
cleanliness and comfort, and for tho AA-a:;hing (tr phiiuing 
enjoined by the ceremonial laAV. At the same tiiius it Is 
impossible to doubt that the considerations Avliidi made 
tho haw so Buitahle in a physical point of vieAv were pn eiit 
to the mind of tho LaAvgiver AA’lien the rite aviis enjoiiinl. 
Traces of the practice are to be found in tlie hi.dory td 
nearly every nation. Tho custom.s of the Mohanniiedun.*, 
in this as in other matters, are clo.scly analogous to tho e 
of the Jews, With them ablution must in OA’ery iv. e pre- 
cede the exercise of prayer, and their Iuav proAide.s that in 
the desert, where water is not to bo found, the Arabs may 
perform the rite with sand. Various forms of nbJutiou 
practised by different nations arc nicntioned in the .-.i.xlli 
book of the iEiieid, and aa'o are told that AEneas wash* d 
his ensanguined hands after the battle before touchiiio hU 
Penates. S;^bolio ablution finds a place imdcr tho Saw 
Testament dispensation in the rite of baptkn, Avlih'U is 
observed, though Avith some variety of form and circum* 
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stances, tlirougliout the whole Christiau ChurcL By 
Homan Catholics and Ritualists, the term, ablution is 
applied to the cleansing of the chalice and the fingeis of 
the celebrating priest after the administration of the Lord's 
Supper. 

ABNER ft.ithe7' of light), first cousin of Saul 

(1 Sam, xiv. 50) and commandcr-in-chief of his army. 
The chief references to him during the lifetime of Saul are 
found in 1 Sam. xvii, 55, and xxvi. 5. It was only after 
that monarch’s death, however, that Abner was brought 
into a ])ositiO]i of the first political importance. David, 
who had some linio before been designated to the throne, 
was accepted as king by Judah alone, and was crowned at 
Hebron. The other tribes were actuated by a feeling 
hostile to Judah, and, as soon as they had thrown off the 
Philistinian yoke, were induced by Abner to recognise 
ishbosheth, the surviving son of Said, as their king. Ono 
engagement botivcen the rival factions under Joab and 
Abner respectively (2 Sam. ii. 12) is noteworthy, inasmuch 
as it was preceded by an encounter between twelve choscu 
men from each side, in which the whole twouty-fonr seem 
to have iierishod. In the general engagement which fol- 
lowed, Abner was defeated and put to flight. Ho was 
closely pursued by Asaliel, brother of Joab, who is said to 
have been “light of foot as a wild roe.” As Asahel would 
not desist from the pursuit, though warned, Abner was 
compelled to slay him in self-defence. This originated a 
deadly feud between the leaders of the opposite parties, for 
Joab, as next of kin to Asahel, was by the law and custom 
of the country the avenger of his blood. For some time 
afterwards the war was carried on, the advantage being 
invariably on tho sido of David. At length Ishboshctiii 
lost the main prop of his tottering cause by remonstrating 
with Abner for marrying Rizpah, one of Saul's concubines, 
an alliance which, according to Oriental notions, implied 
jiroteiisions to the throne, Abner was indignant at tho 
rebuke, and immediately transferred liis allegiance to 
David, who not only welcomed him, but promised to give 
him the command of tlio conibiiicd armies on tho re-union 
of tho kingdoms. Almost immediately after, however, 
Abner was slain by Joab and hLs brother Abishai at tho 
gate of Hebron. Tho ostensible motive for the a.ssassina* 
lion was a desu’o to avenge Asahel, and this would bo a 
sufficient justification for tho deed according to tho moral 
standard of tho time. Tlicre can be little doubt, however, 
that Joab was actuated in great part by jealousy of a new 
and formidable rival, who seemed not unlikely to usurp 
his place in tho king's favour. Tho conduct of David 
after tho event was such as to show that ho had no com- 
plicity in the act, though he could not venture to punish 
its perpetrators. Tho dii-^c which he repeated over tho 
grave of Abner (3 Sam. iiL 33-4:) has been thus trans- 
lated : — 

Should Ahuer die as a villain dies ? — 

Thy hand.s — ^not hound, 

Thy feet — not brought into fetters ; 

As ono fulls before tho sons of wickedness, follest thou. 

ABO, a city and seaport, and chief town of the district 
of the same name in the Kussian province of Finland, is 
situated in N. lat. 00“ 20', E. long. 22® 19', on tho Aura- 
joki, about 3 miles from whore it falls into the Gulf of 
Bothnia. It was a place of importance when Finland 
formed part of the kingdom of Sweden, and the inhabi- 
tants of tho city and district are mostly of Swedish descent 
By the treaty of peace concluded here between Bussia and 
Sweden on 17th August 1743, a great part of Finland was 
ceded to the former. Abo continued to be the capital of 
Finland rill 1819. In November 1827, nearly the whole 
dly was burnt down, the xiidversity and its valuahle library 
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being entirely destroyed. Before this calamity Abo con- 
tained 1100 houses, and 13,000 inhabitants; and its 
university had 40 professors, more than 500 students, and 
a hbrary of upwards of 30,000 volumes, together with a 
botanical garden, an observatory, and a chemical laboratory. 
The univeisity has smeo been removed to Helsingfors. 
Abo is the seat of an archbishop, and of the supreme couit 
of justice for South Finland; and it has a cathedral, a 
town-hall, and a custom-house. Sail-cloth, linen, leather, 
and tobacco are manufactured; shij)building is carried on, 
and there are extensive saw-mills. There is also a large 
trade in timher, pitch, and tar. Vessels drawing 9 or 10 
feet come up to the toivn, but ships of greater draught are 
laden and discharged at the mouth of the river, which 
forms an excellent harbour and is protected, ropulation 
in 1867, 18,109. 

ABOLITIONIST. See Sm^vEUY. 

ABOMASUM, caillette, the fourth or rennet stomach of 
Riiminautia. From tho oiDiasum tho food is finally depo- 
sited in the abomasum, a cavity considerably larger than 
either the second or third stomach, although less than tho 
first. The base of the abomasum is turned to tho omasim. 
It is of on irregular conical form. It is that part of the 
digestive aj)paratiis which is analogous to the single stomach 
of other Mammalia, as tho food there undergoes the process 
of chymificalion, after being macerated and ground down 
in the three first stomachs. 

ABOMEY, tho capital of Dahomey, in "West Africa, is 
situated in N. lat. 7“, E. long. 2“ 4', about CO miles 
N. of Wliydah, tho port of the kingdom. It is a clay- 
biult town, surrounded by a moat and mud walls, and 
occupies a large area, part of which is cultivated. The 
houses stand apart; there are no regular streets; and the 
place is very duty. It has four larger inai kct-placos, and 
trade is carried on in palm-oil, ivory, and gold, Moham- 
medan traders from tho interior resorting to its markets. 
The town contains tho principal palace of the king of 
Dahomey. It is the scone of frequent human sacrifices, 
a “custom" being hold annually, at which many criminals 
and captives are slain; while on the death of a king a 
“grand custom" is held, at which sometimes as many as 
2000 victims have perished. Tho slave-trade is also pro- 
secuted, and tho efforts of tho British Government to induce 
tho Icing to abolish it and tho “ customs” have proved un- 
successful. Population, about 30,000. See Dahomey. 

ABORIGINES, originally a proper name given to an 
Italian pcoide who inhabited tho ancient Latium, or 
country now called Campagna di Moma, Various deriva- 
tions of this name have been suggested; but there can be 
scarcely any doubt that the usual derivation {db originc) is 
correct, and that tho word simply indicated a settled tribe, 
whose origin and earlier history were unknown. It is thus 
riio equivSont of tho Greek aiUochthmes. It is therefore, 
strictly speaking, not a proper name at all, although, from 
being applied to one tribe (or group of tribes), it came to 
bo regarded as such. Who the Aborigines were, or whence 
they came, is uncertain; but various traditions that are 
recorded seem to indicate that they wore an Oscan or 
Opican tribe that descended from the Apennines into 
Latium, and united with some Felasgic tribe to form the 
Latins. The stories about AEneas's landing in Italy repre- 
sent the Aborigines as at first opposing and then co^escing 
with tho Trojans, and state that the united people then 
assumed the name of JLatins, from their king Latinus, 
These traditions dearly point to the fact that the Latins 
were a mixed race, a circumstance which is proved by the 
stracture of their language, in which we find numerous 
words closely connected with the Greek, and also numerous 
words that are of an entirely different origin. These non- 
Greek words are mostly rdated to the dialects of the 
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Opican tribes. In modern times the term Aborigines has 
been extended in signification, and is used to indicate 
the inhabitants found in a country at its first discovery, in 
contradistinction to colonies or new races, the time of whose 
introduction into the country is known. 

AEOETIOlSr, in Midwifery (from alorioft', I perish), 
the premature separation and expulsion of the contents of 
the iJregnant uterus. When occurring before the eighth 
biTiar month of gestation, aboHion is the term orc^anly 
employed, but subsequent to this period it is designated 
•premature labour. The present notice includes both these 
terms. As an accident of pregnancy, abortion is far from 
uncommon, although its relative frequency, as compared 
with that of completed gestation, has been very differently 
estimated by accoucheurs. It is more liable to occur m 
the earlier than in the later months of pregnancy, and it 
would also appear to occur more readily at the periods 
corresponding to those of the menstrual discharge Abor- 
tion may be induced by numerous causes, both of a local 
and general nature. Malformations of the pelvis, acci- 
dental injuries, and the diseases and displacements to 
which the uterus is liable, on the one hand j and, on the 
other, various morbid conditions of the ovum or placenta 
leading to the death of the foetus, are among the direct 
local causes of abortion. The general causes embrace 
certain states of the system which are apt to exercise a 
more or less direct influence upon the progress of utoro- 
gestation. A deteriorated condition of health, whether 
hereditary or as the result of habits of life, certainly pre- 
disposes to the occurrence of abortion. Syphilis is known 
to be a frequent cause of the death of the foetus. Many 
diseases n-riaing in the course of pregnancy act as direct 
exciting causes of abortion, more particularly the eruptive 
fevers and acute inflammatory affections. Prolonged 
irritation in other organs may, by reflex action, excite 
the uterus to expel its contents. Strong impressions 
made upon the nervous system, as by sudden shocks and 
mental emotions, occasiondly have a similar effect. Further, 
certain medicinal substances, particularly ergot of rye, 
borax, savin, tansy, and cantharides, are commonly be- 
lieved to be capable of exciting uterine action, but the 
effects, as regards at least early pregnancy, are very un- 
certain, wMle the strong purgative medicines sometimes 
employed with the view of procuring abortion have no 
effect whatever upon the uterus, and can only act remotely 
and indirectly, if they act at all, by irritating the alimen- 
tary canal. In cases of poisoning -with carbonic acid, 
abortion has been observed to take place, and the experi- 
ments of Dr Brown Sequard show that anything inter- 
fering with the normal oxygenation of the blood may 
cause the uterus to contract and expel its contents. M!any 
cases of abortion occur without apparent cause, but in 
such instances the probability is that some morbid condition 
of the interior of the uterus exists, and the same may be 
said of many of those cases where the disposition to abort 
has become habitual. The tendency, however, to tiie 
recurrence of abortion in persons who have previously 
miscarried is well known, and should ever be borne in 
mind with the view of avoiding any cause likely to lead 
to a repetition of the accident. Abortion resembles ordi- 
nary labour in its general phenomena, excepting that in 
the former hemorrhage often to a large extent forms one 
of the leading symptoms. The treatment of abortion 
embraces the means to be used by rest, astringents, and 
sedatives, to prevent the occurrence when it merely 
threatens ; or when, on the contrary, it is inevitable, to 
accomplish as speedily as possible the complete removal 
of the entire contents of the uterus. The artificial induc- 
tion of premature labour is occasionally resorted to by 
accoucheurs under certain conditions involving the safely 
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of the mother or the foetus. For Criminal AhoHioti, see 
Memcai. Jtjeispeudence. 

ABOUKIK, a small village on the coast of Egypt, 1 3 
miles IT.E of ijexandria, containing a castle which was 
used as a state prison by Meliemet All. Near the village, 
and connected with the shore by a chain of roclv.s, is a 
small island remarkable for remains of ancient buildings 
Stietching to the eastward as far as the Eoseita immtli of 
the Nile is the spacious bay of Abouldr, A\hei’o Nelson 
fought ^‘the Battle of the Nile,” defeating and alinobt 
destroying the French fleet that had conveyed Napoleon 
to Egypt. It was near Aboukir that the expedition to 
Egypt, under Sir Ealph Abcrcromby, iu ISOl, cU'oeted a 
laming in the face of an opposing force. 

A ERA BA NFL , IsAAO (called also Ahravanel, Aharband, 
Barbunella, and liavanella), a celebrated Jewish state.sinan, 
philosopher, theologian, and commentator, was born at 
Lisbon in 1437. He belonged to an ancient family that 
claimed descent from the royal house of David, and lii.s 
parents gave him an education becoming so renow ned a 
lineage. He held a high place in the favour of King 
Alphonso V., who intrusted him -with the management i 
important state affairs. On the death of Alihonso in 
1481, his counsellors and favourites ■were liarshly trcait'd 
by his successor John, and Abrabauol was, in coii.setpiunce, 
compelled to flee to Spain, w'here he held for laglit je.ir.'s 
(1484-1492), the post of a niiiii.ster of state under Ferdi- 
nand and Isabella. When the Jewswero baiiislied from 
Spain in 1492, no exception -was made in A1>rabam‘l'.s 
favour. Ho afterwards resided at Naides, Corfu, and 
Monopoli, and in 1503 removed to Vouice, where lu* held 
office as a minister of state till his death in 1508. Aln.i- 
hanel was one of the most learned of the rabhis. His 
writings are chiefly exegotical and polemical ; he dii^j d.ii s 
in them an intense antipathy to Clirisiianity, thougli ho 
lived on terms of friondshqi with C'hnstian.s. IIo wrote 
commentaries on the greater part of the Old TiNtaiiionl, 
in a clear but somewhat diffuse stylo, anlicijj.iliiig nimdi 
that has been advanced as now' by inodorii thctdogi.uH. 

ABBACADABEA, a meaningless word oncio Kii]»po.*.od 
to have a magical efficacy as an antidote against agiu'b aiul 
other fevers. Eidiculously minute directions for Hit* 
proper use of the charm are given iu the th 

Medmna of Serenus Sammoiiicus. The paper on w liich 
the word was written had to be folded in the* form (J 
a cross, suspended from the neck by a strip <if linen .so as 
to rest on the piit of the stomach, worn iu thi.s way for 
nine days, and then, before sunrise, cast behind the wourtir 
into a stream ranuing to the east. The letters of this wtu'd 
were usually arranged to form a triangle iu om* or t (liter of 
the following ways : — 

ABRAOADABEA 
ABRAOADABR 
ABRACAI3AB 
ABRAOADA 
ABRACAD 
ABRACA 
ABRAO 
ABRA 
ABR 
AB 
A 

ABRAHAM or ABRAM, father of the Lsraclito nice, 
was the first-born son of Terah, a Shemite, who left Ur 
of the Chaldees, in the north-cast of Me.sopytainia, along 
with Abram, Sarai, and Lot, and turned westwards in the 
direction of Canaan. Abram had mamed lu.s half*.sihter 
Sarai, who was ten years younger than himself; and 
though such relationship was afterwards forbidden by tlie 
law, it was common in ancient times, both among other 
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peoples, and among tlie Hebrews tbemselvea at least before 
Moses. The cause of Torah’s removing from his native 
country is not given. Having come to Haran, he abode 
there till his death, at the age of 205. According to 
Genesis xii., Abram loft Haran when he was 75 years of 
age, that is, before the death of his father, in conseg^uence 
of a divine command, to which was annexed a gracious 
promise, “ And I will make of thee a great nation, and I 
^vill bless thee, and make thy name great , and thou shalt 
be a blessing. And I will bless them that bless thee, and 
curse him that curseth thee ; and in thee shall aU families 
of the eaith be blessed” (xii. 2, 3). Another tradition 
makes him leave Haran only after Terah’s decease (Acts 
vii. 4). The later account is that Abram’s departure was 
the result of religious considerations, because he had 
already become emancipated from surrounthng idolatry. 
Perhaps the desire of a nomadic life, the love of migration 
natural to an Oriental, had more to do with his pilgrimage 
than a spiritual impulse from within 3 but it is likely that 
his culture advanced in the course of his sojournings, and 
that he gradually attained to purer conceptions of duty 
and hie. Traditions subsequent to the Jehovistic represent 
him as driven forth by the idolatrous Chaldeans (Judith 
V. 6, &c.) on account of his monotheistic doctrines, and 
then dwelling in Damascus as its king (Josephus’s Antir 
quities, i. 7). The true cause of departure may be sug- 
gested by Hioolaus of Damascus sa3ung that ho came out 
of Chaldea with an army. The leader of a horde, worsted 
in some encounter or insurrection, he emigrated at the 
head of his adherents in quest of better fortunes. The 
word redeemed, in Isaiah xxix. 22, out of which Ewald 
conjectures so much, as if Abram had been rescued from 
great bodily dangers and battles, does not help the portrait, 
because it means no more than the patriarch’s migration 
from heathen Mesopotamia into the Holy Land. Journey- 
ing south-west to Canaan with his wife and nephew, ho 
arrived at Sichem, at tlie oak of the seer or prophet, where 
Jehovah appeared to him, assuring him for the fhst time 
that his seed should possess the land he had come to. 
lie travelled thence southward, pitching his tent east of 
Bethel. ^Still proceeding in the same direction, he arrived 
at the Negeb, or most southern district of Palestine, 
whence a famine forced him down to Egypt. His pica 
that Sarai was his sister did not save her from Pharaoh ; 
for she was taken into the royal harem, but restored to 
her husband in consequence of divine chastisments inflicted 
upon the lawless possessor of her person, leading to the 
discovery of her true relationship. The king was glad to 
send the patriarch away under the escort and protection 
of his men. A similar thing is said to have subsequently 
happened to Sarai at Gerar with the Philistine king 
Abimelech (Genesis xx), as also to Ilebokah, Isaac's wife 
(xxvi.) The three narratives describe one and the same 
event in different shapes. But the more original (Ihe 
junior Elohistic)^ is that of the 20th chapter, so that Gerar 
was the scene, and Abimelech the offender j while the later 
Jehovistic narrative (xii.) deviates stiB. more from veri- 
similitude. Though this occurrence, however, belongs to 
the southern borders of Palestine, we need not doubt the 
fact of Abram’s sojourn in Egypt, especially as he had on 
Egyptian slave (Genesis xvi.) How long the patriarch 
remained there is not related ; nor are the influences which 
ihe religion, science, and learning of that civxliaed land 
had upon him alluded to. That they acted beneficially 
upon his mind, enlightening and enlarging it, can scarcely 
be doubted. His religious conceptions were transformed 

1 Three documents at least are traceable in the Pentateuch; the 
iglnhiRtift, the junior Elohislac, and the Jehovistic. These were put 
together by a redactor. Nearly the whole of the fifth hook was 
edd^ by the Deuteronotaist. 
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The manifold wisdom of Egypt impressed him. Inter- 
course with men far advanced in civilisation taught him 
much. Later tradition speaks of his communicating to 
the Egyptians the sciences of arithmetic and astronomy 
(Josephus 1. 7); but this is founded upon the notion, 
entertained at the time of the civilised Chaldeans of 
Babylon, whereas Ur of the Chaldees was a district 
remote from the subsequent centre of recondite knowledge. 
Abram received more than he imparted, for the Egyptians 
were doubtless his superiors in science. He found the 
rite of circumci&ion in use. There, too, he acquired great 
substance — flocks and herds, male and female slaves. 
After returning to Canaan, to his former locality, Abiam 
and Lot separated, because of disputes between their 
herdsmen, there not being sufficient room for aH tbeir 
cattle m common. After this separation the possession of 
Canaan was again assured to Abram and to lus seed, who 
should be exceedingly numerous. This is the third 
theocratic promise he received. He is also commanded 
by Jehovah to walk through it in its length and breadth 
as a token of inheiitance, — a later Jehovistic tradition that 
must be judged according to its inherent verisimilitude. 
Abram settled again at the oak of Mamre near Hebron. 
This was his headquaiiers. After Lot had been taken 
prisoner in the expedition of the kings of Shinar, EUasar, 
Elam, and Goyim, agiunst the old inhabitants of Basan, 
Ammonitis, Moabitis, Edomitis, and others besides, Abram 
gave chase to the enemy, accompanied by his 318 slaves 
and friendly neighbours, rescuing his nephew at Hobah, 
near Damascus. On his return, the royal priest Melchizedefc 
of Salem came forth to meet him with refreshments, blessed 
the patriarch, and received from him the tithe of the spoils. 
The kmg acted generously towards the victor, and was stiE 
more generously treated in return. 

Jehovah again promised to Abram a numerous offspring, 
with the possession of Canaan. He also concluded a 
covenant with him in a solemn form, and revealed the 
fortunes of his posterity in Egypt, with their deliverance 
from bondage. In consequence of the barrenness of 
Sarai, she gave her handmaid Hagar to Abram, who, 
becoming pregnant by him, was haughtily treated by her 
mistress, and fled towards Egypt. But an angel met 
her in the desert and sent her back, telling of a numerous 
race that should spring from her. Having returned, she 
gave birth to Ishmael, in the 86th year of Abram’s age. 

Again did Jehovah appear to the patriarch, promising as 
before a multitudinous seed, and changing his name in 
conformity with such promise. Ho assured him and his 
posterity of the possession of Canaan, and concluded a 
covenant with him for all time. At the institution of 
(urcomcision on this occasion, Saroi’s name was also changed, 
because she was to bo the maternal progenitor of the 
covenant people through Isaac her son. Abram, and all 
the males belonging to him, were then circumcised. He 
had become acquainted with the rite in Egypt, and trans- 
ferred it to his household, making it a badge of distinction 
between the worshippers of the true God and the idolatrous 
Oanaanites — ^the symbol of the flesh’s subjection to the 
spirit. Its introduction into the worship of the colony at 
Mamre indicated a decided advance in Abram’s religious 
conceptions. He had got beyond the cruel practice of human 
sacrifice. The gross worship of the Oanaanites was left 
behind; and the small remnant of it which he retained com- 
ported with a faith approaching monotheism. Amid pre- 
vailing idolatry this institution was a protection to Lis 
family and servants — a ma^c circle drawn around them. 
But, though powerful and respected wherever his name 
was known, he confined the rite to his own domestics, 
without attempting to force it on the inhabitants of 
the land where he sojonmed. The punishment of death 
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for iie'jlectiiig it, because the uncircumcised person was 
thought to be a breaker of the coTenaiit and a despiser 
of Its Author, seems a harsh measure on the part of 
Abram, yet it can hardly be counted an arbitrary trans- 
ference of the later Lovitical severities to the progenitor of 
the race, since it is in the Elohist. 

Accompanied by two angels, Jehovah appeared again to 
Abram at the oak of Mamre, accepted his proposed hospi- 
tality, and promised him a son hy Sarai witlmi a year. 
Though she laughed incredulously, the promise was definitely 
repeated. When the angels left, Jehovah communicated 
to Abram the divine purpose of destrojnug the dwellers 
in Siddim because of their vuckedness, but acceded to the 
patriarch's intercession, that the cities of the plain should 
be spared if ten righteous inou could be found in them. 
The two angels, who had gone before, arrived at tSodom in the 
evoiUng, and were entertained by Lot, but threatened with 
shamefiil treatment hy the depraved inhabitants. Seeing 
that the vengeance of Heaven was deserved, they proceeded 
to execute it, saving Lot with his vufe and two daughters, 
and sparing Zoar as a place of refuge for them. J^ovah 
rained down fire and brimstone from heaven, turning all 
the Jordan district to desolation, so that when Abram 
looked next mornmg from the spot where Jehovah and 
lumseK had parted, he saw a thick smoke ascend from the 
ruins. 

Abram then jouriioyed from Hobron to the Negeb, settled 
between Kadesh and Shur in Oerar, where Saim is said to 
have been treated as a jjrior account makes her to have been 
in Egypt. At the patriarch’s prayer the plague inflicted on 
the king and his wives was removed. This is a duplicate of 
the other story. Whatever historical tnith the present nar- 
rative has belongs to an earlier period of Abram’s life. His 
second removal to Gerar originated in the former journeying 
through it into Egypt. He must have remained in the neigh- 
bourhood of Hebron, his first settlement, where Isaac was 
born according to the Elohistic account. After the birth of 
the legitimate heir, succeeding events were the expulsion of 
Hagar and Ishmaol from the paternal home, and the making 
of a covenant between Abimolech and Abram at Bcersheba. 
Hero Abram “called on the name of the Lord," and is 
said to have planted a noted tamarisk in commemoration 
of the event. 

Abram was now commanded by God to offer up Isaac in 
the laud of Moriah. Proceeding to obey, he was prevented 
by an angel just as he was about to slay his son, and 
sacrificed a ram that presented itself at the time. In 
reward of his obedience he received the promise of a numer- 
ous seed and abundant prosperity. Thence ho returned to 
Bcersheba. 

Sarai died and was buried in the cave of Machjielah near 
Hebron, which Abram purchased, with the adjoining field, 
from Ephron the Hittite. The measures taken by the 
patriarch for the marriage of Isaac are circumstantially 
described. His steward Eliezer was sent to the country 
and kindred of Abram to find a suitable bride, whicli he 
did in Haran, whither he was divinely conducted. Rebekah 
appeared as the intended one; she parted from Bethuel 
and her family ivith their full approbation, was brought ' 
to Isaac, and became a maternal ancestor of the chosen 
people. 

It is curious that, after Sarah’s death, Abram should , 
have contracted a second marriage with Keturah, and 
begotten six sons. The Chronicles, however, make her 
Ms concubine (1 Chron. i. 32), so that these cMldi*en may 
have been born earlier. Probably the narrative intends 
to account for the diffusion of Abram’s posterity in Aiubia. 
Keturah’s sons were sent away with gifts from their home 
into Arabia, and all the father’s substance was given 
to Isaac. The patriai’ch died at the age of 175 years, 


and was buried by Isaac and Ishmael beside Sarai in 
Machpelah. The book of Genesis gives two lists of Arab 
tnbes, descended partly from Abiain and Keturah, partly 
fiom him and Hagar or Ishmael. These dwelt in Arabia 
Deserta and Petraia, as also in the noilhcrn half of Aiabia 
Felix. 

1. We cannot adopt the opinion of Yon r)ohlen and Dozy 
that Abram is a mythical person. He must be regarded as a 
historical character, though the accounts of his life have 
mythical elements inteimingled \nth much that is tiadi- 
tional or legendary. The difiicnlty of scpai ating the hist one 
from the merely traditional, hinders the pverteiitatiou of a 
natural portrait. Later legends have invested him ivith ex- 
traordinary excellence. They have made him a voi.sliij>jier 
of Jehovah, a prophet, the friend of God, favoured vith 
visible manifestations of His presence, and recei\ing 
repeated promises of the most far-reaching clraiaotei He 
is the typical ancestor of the chosen race, living under the 
constant guidance of God, prospering in woi-ldly goods, 
delivered from imminent perils. A su]>eihumau halo 
surrounds him. It is the Jehuvist iii part ieul.ir ulio 
invests him with the marvellons and ini]jio1i.tble, con- 
necting him with altars and sacrifices — a cultus ])ONti‘iior 
to both his time and mental development — making Iniii 
the subject of theoiihamcs, talking faniiliarlv io .IidoNah 
himself, and feeding angels with ilesh, The IJolii'-t.H 
descriptions are simijler. His patriarchs nri' usually eolour* 
Joss men, ujiright and plain. They ha\o neitlitr cli.ir- 
acteristic featm’cs nor distinct outline. Abram stands 
out an honest, peaceable, generous, liigh-miiided jiatnaivli; 
a prince, rich, powerful, and honoured, fitted for rule, 
and exercising it with prudence. Wc need not exju'cl 
a full history of the man from writers long posterior, tin' 
representatives of popular traditions Only fi.igiiicnls 
of the life arc given, designed to show Jus gre.itno's. 
Legend assigned ideal linoanicuts to the progenitor uliom 
a remote antiquity shrouded uith its lioary inanth', and 
thus he became a model worthy of imitation. 

2. Tho biblical sources of his biogiapliy aio tliice at 
least; and sometimes all appear in a single chajilcr, as in 
Gem xxii., which describes the severest trial of faith, 'I'lio 
oldest or Elohiin-documont is seen in vt*r.-.es 20-21, uhich 
link on to chap. xxi. 2-5, from tho sanu'. I’he rest of tho 
chapter belongs to the junior Elohi.st, except verses 1 1 - IS, 
added hy the Jehovist to connect Abmnr.s saeriliee with 
Jerusalem. Those difibront documents, out «>f vhieli tin' 
general narrative was finally put together by a rethteloi’, 
create diversities and contradictions. I'lin^ the Mlohi.^i, 
makes Abram laugh at the anuoimeemeut of a .^oii by Saiai 
(xvii. 17); the Jehovist, jealous for the jiatriarch'.-. honour, 
assigns the laughter to the woman as a .sign of inert <luHfy 
(xviii. 12). 

3. The account of the change of names given to Abi.im 
and Sarai when circumcision was instituted, cantu»t bo 
regarded as Imstorical. ThcEloliist says that Ahrayi heeaiae 
Abraham, tlie latter ineaning/<fif/if7' af vtuHt jnujilr, but 
the Hebrew longue has no word ruhiim, and no root vith 
tho three letters Dm. Hence the Jew.-i found tin* etymo- 
logy a puzzlu.i Tlio old reading was undoubtedly Abnuti 
and Sarai, though the later Jews exprcs.sly f<»rliu<bi Ahruu 
either in speaking or writing. Tlie difl'ereinx* is on** of 
mere orthography. Tho forms Dm and Dn arc citgnato 
ones, as are and mi^* The ctyniologi.'-ing propen.'ily 
of the Elohist Is well known. The name.s .signify fath r »/ 
heigJU and princess respectively. 

4. ^ The religion of Abram was not pure Jeho\iVni. Ac- 
cording to Exodus vi, 3, the name Jehovah wiui unknoun 
before Moses. Pure Jehovi-sm was a growth nut rt'aehcd 

^ See Beer’s Lebeti AhrahavCs, pp. 150 1 *»■» 
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bcforo tlie proi diets It was a late development, tlie creed 
of tlie most spiritual teacbers, not of tlic people generally. 
Abram was a dislinguislied Oriental slieikli, wlio laid aside 
tlie giossncss of idolatiy, and rose by degrees, Ihrongli con- 
tact with niiuiy peoples and his own reflection, to the con- 
ception of a lioing higher than the visible woild, the God 
of tlie light and the sun. Ho Avas a civilised nomad, 
haA’iiig Avider and more spiiitual asphations than the 
peoples Avith whom he lived. As a Avorshipper of God, 
lus faith AViis magnified by later ages throwing back 
their more advanced ideas into his tunc, because he was 
the founder of a faA'oured race, the type of Israel as 
they Avere or should be 

0 The loading idea forming the essence of the story re- 
specting Abram’s sacrifice of Isaac, presents some difficulty 
of explanation. The chapter did not proceed from the 
carlie.^t Avriter, but from one acquainted Avith the institu- 
tion of animal sacrifices. That the patiiarch was familiar 
Avith human sacrifices among the iicoplcs round about is 
beyond a doubt. Was ho tempted from Avithiu to comply, 
on one occasion, A\ith the iircAuiling custom, or did the 
disatfected Ganaauites call upon him to give such proof 
<^f devotion to his God? Perhaps there Avas a struggle in 
his mind botAvcon the better ideas AA’hich led to the habitual 
renunciation of the barbarous rite, and scmjdes of the uni- 
versal impropriety attaching to it. The porsutision that it 
could never bo alloAvcd may have been shaken at times. 
The general inirpoii: of the narrativo is to place in a strong 
light the faith of one prepared to make the most costly 
saciifioo m obedience to the diAuuo command, as well as 
God’s aversion to human ofibriugs, 

G. It IS inqiossiblo to got chronological exactness in 
Abram’s Inography, because it is composed of diflci'out tra- 
ditions incorporated Avith one another, the product of dif- 
ferent times, and all passing through the hands of a later 
redactor for Avhom the true succession of events Avas not 
of primary importance, I’ho Avriters themselves did not 
knoAV the accurate chronology, hiiAing to do Avith legends 
as Avoll as facts impregnated Avith the legendary, Avliich the 
redactor afterAA'urds altered or adapted. The Elohist is 
much more chronological than the other Avritows. It is 
CA'eii impossible to tell the time Avhon Abram lived. Ac- 
cording to,Lc])sius, lie entered Palestine 1700-1730 b.c. ; 
according to rmnsen, 288G j Avhilo Schonkcl gives 2 1 30-21 40 
ij <’ Jn Beer’s Lvhen Ahmhim’s his birth is given 19-18 
A.Ai., 7.C,, 2010 n.r. 

7. The Midrashim contain a good deal about Abram 
Avhieh is either founded on biblical aecoiiuts or simix out 
of the fancy. Nimrod Avas king of Babylon at the time. 
The jiatriarcli’s early announcement of the doctrine of one 
God, his Koal in destroying idols, including those worshipped 
by his father, his miraculous escape from Nimrod^s wrath, 
his i)erHuading Terah to leave the king^s service and go 
Avilh him to Canaan, are minutely told. During his life 
lie had no feAvor than ton temptation.s. Satan tried to ruin 
him, after the fiend had appeared at the great feast given 
AA’hcn Isaac Avas Aveaned, in the form of a poor bent old man, 
AA'ho had been neglected. Wo can only refer to one speci- 
men of rabbinic dialogiio-malung. God appeared to 
Abram by night, saying to him, “ Take thy son” — (Abram 
iulemxpling), “Which? I have Iavo of them.” The voice 
of God — “ Jlim who is esteemed by you as your only son.” 
Abram — “ Each of them is tlie only son of his mother.” 
God’s A'oicc — Him Avhom thou lovest.” Abram — “ I love 
lioth.” God’s voice — “ Him Avhom thou especially lovest.” 
Abinm — “ I cherish my children with like love.” God’s 
A'oicc — “Noav, then, take Isaac.” Abram — “And what 
sliall I begin AAdtli iu him?” God’s voice — “ Go to the land 
where at my call mountains will rise up out of vaU^s 
..... to Moriah, 'and offer tliy son Isaac as a holocaust.” 


-ABB 65 

Abram — “Is it a sacrifice I shall offer, Luid'Z Where is the 
pnest to prepare it?” “Be thou iiiA^ested Avith that dig- 
nity as Shem Avas formerly." Abram — “ But that land 
counts several mountains, Avhich shall I ascend?” “The 
top of the mouiitam where thou shalt see my glory A’eilcd 
in the clouds,” &c. (Beer, pp. 59, GO.) 

The Arabic legends about Ibrahun are mostly taken from 
the Jewish fountain, very fcAV being indepeiideut and pre- 
Islamite. Mohaniincd collected all that Avore current, and 
presented them m forms best suited to his purpose. IIis 
sources were the bibhcal accounts and later JcAvisli legends. 
Those about the patriaieh building the Kaaba along Avith 
Ishmael, his giving this son the house and {lU the country 
in which it was, his going as a pilgiim to Mecca every 
year, seeing Ishmael, and then returning to his oavii land, 
Syria, his foot-print on the black stone of the tcinide, 
and similar stories, are of genuine Arabic origin. The 
rest are JoAvish, Avith certain alterations. The collcctod 
narratives of the Arabic historians are given by Tabari, 
constituting a confused mass of legends draAVii from the 
Old Testament, the Koran, and the Ilabbins. (See 
Ewald’s Gesehichte des Voiles Israel^ vol i. pj). 440-4 8J, 
third edition; Bortheau’s Zur Gcscliichte der Israeliten, 
p. 20C, et seq.; Tiich’s Kommentar iieher die Genesis, 
1838; Knohel’s Die Genesis, 1852; Dozy’s Die Israeliten 
zu Mulcha, p. IG, ct scq.; B. Beer’s Lehcn Abraham^ s 
nach Atifu&sunff der judisclien. Sage, 1859 ; Clironique 
dHAbou hjafar Mohammed Tabari, par L. Dubeux, tome 
premier, chapters 47-GO; CliAVolson’s Ssahier iind der 
Ssabis 7 }ius, vol. ii ) (s. D.) 

ABBAHAM-A-SANCTA-CLAEA, Avas born at ICrahcn- 
hcimsteltcii, a villngo iu Biiabia, on the 4th of June 1642. 
His family name aa'os Ulrich Megorlc. In 1662 ho joined 
the order of Barefooted Augiisiiinans, and assumed the 
uaiiio by Ailuch alone he is noAv kiioAA’ii. In tins order he 
rose stop by stej) until ho became prior provincialis and 
dofiuilor of his province. Having early gained a great 
reputation for pulpit eloquence, ho Avas a]>pointcd court 
l>rcachcr at Vienna iu 10G9. There the people flocked iu 
j crowds to hear him, attracted by ilia force and homeliiioss 
of his language, the grotesqueness of his limnour, and the 
impartial scA’-onty AA'ith Avliich ho lashed the folhes of all 
classes of society. The vices of courtiers and court-life 
in particular Avere exposed Avith an admirable intrepidity. 
In general ho spoke as a man of the people in the lan- 
guage of the peoi»lo, the jiredominatiug quality of his 
stylo, AA’hioh Avas altogether unique, being an overflowing 
and often coarse Avit. There arc, however, many passages 
in his sermons iu Avhich he rises to loftier thought, and 
uses more refined and dignified language. Ho died at 
Vienna on -Uio 1st December 1709. In his published 
AATitings Abraham-a-Saucta-Clara displayed much the same 
qualities as in the pulpit. Perhaiis the most favourable 
specimen of his stylo is furnished in J udas der Ertschdm. 
Ifis works have boon several times reproduced in Avholo 
or part, though with many spurious interpolations, Avithin 
the last thirty years, and have been very extensively read 
by both Protestants and Catholics. A selection was issued 
at Hrilbronn in 1845, and a conqilote edition in 21 vols. 
appeared at Passau and Lindau, in 1835-54. 

ABEANTES, a town of Portugal, Estromadura proAiuce, 
on iJie Tagus, about 70 miles N.E, of Lisbon, delightfully 
situated on the brow of a hill, of which the slopes are 
covered with olive trees, gardens, and. vineyards.^ It has 
considerable trade with Lisbon, particularly in fruit, 
com, and oil. The toAvn is strongly fortified, and is 
an important military position. At the convention of 
Ointra it was surrendered to the British. Jun^ derived 
from it his title of Duke of Abrantes, Population about 
GOOO. 
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ABR ANTES, Duke and Duchess of. See Junot. 

ABRAXAS, or Abbasax, a word engraved on certain 
aiitiq^iie stones, ■vvliich were called on that account Abraxas 
stoiies, and were used as amulets or charms. The Basili- 
dians, a Gnostic sect, attached importance to the word, if, 
indeed, they did not biing it into use. The letters of 
dj3/ja^as, in the Greek notation, make up the number 365, 
and the Basihdians gave the name to the 365 orders of 
spirits, which, as they conceived, emanated in succession 
from the Supreme Being. These orders were supposed to 
occupy as many heavens, each fashioned like, but inferior 
to that above it ; and the lowest of the heavens was 
thought to be the abode of the spirits who formed the 
earth and its inhabitants, and to whom was committed 
the administration of its affairs. The Abraxas stones, 
which are frequently to be met with in the cabinets 
of the curious, are of very little value. In addition to 
the word Abraxas and other mystical characters, they 
have often engraved on them cabalistic figures. The com- 
monest of these have the head of a fowl, and the arms 
and bust of a man, and terminate in the body and tail of 
a serpent. 

ABRUZZO, oiigln.ilJy one of the four provinces of the 
continental part of the kingdom of the two Simlics, after- 
ward subdivided into Abruzzo Ulteriore I., Abruzzo Ulto- 
riore IE., and Abruzzo Citeriore, which were so named from 
their position relative to Naples, and now form three of 
the provinces of tlie kingdom of Italy. The district, 
which was the most northerly part of the kingdom of the 
two Sicilies, is bounded by the Adriatic on the E , and 
by the provinces of Ascoli Piceno on the N., Umbria and 
Rome on the W., and Terra di Lavoro, Molise, and Capi- 
tanata on the S. The Abruzzi provinces have an area of 
nearly 4900 Englislr square miles, and extend from N. lat. 
41“40' to 42°65'. Though presenting to the Adriatic a coast 
of about 80 miles in length, they have not a single good 
port This territory is mostly rugged, mountainous, and 
covered with extensive forests, but contains also many 
fertile and well-watered valleys. The Apennines traverse 
its whole extent, running generally from N.W. to S.E., and 
here attaining their greatest elevation. Near Aquila is 
Monte Corno, the loftiest peak of that chain, called II gt'an 
Sasso d’ltalia, or the great rock of Italy, which rises to the 
height of 9813 feet. Monte Majella and Monte Vclino 
attain the height of 9500 and 8792 feet respectively. 
Prom the main range of the Apennines a number of smaller 
branches run off towards the west. The country is 
watered by numerous smiill rivers, most of which fall into 
the Adriatic. They are often suddenly swollen by the 
rains, especially m the spring, and thus cause considerable 
damage to the lands through which they pass. The 
prmcipal rivers are the Tronto, Trentino, Pescara, and 
Sangro. In Abruzzo Ulteriore II. is lake Celauo or Lago 
ch Fucino, the Lacus Fwinv-s of the Romans, now reduced 
to about one-third of its former extent. The cHmate varies 
v^uth the elevation, but, generally speaking, is temperate 
and healthy. Agriculture is but little understood or 
attended to, although in many of the lower parts of the 
country the land is fertile. The rivers are not embanked, 
nor is irrigation practised; so that the best of the land is 
frequently flooded during the rainy season, and parched in 
the heat of summer. The principal productions are com, 
hemp, flax, almonds, olives, figs, grapes, and chestnuts. 
In the neighbourhood of Aquila saffi:on is extensively 
cultivated, although not to such an extent as formerly. 
The rearing and tending of sheep is the chief occupation 
of the inhabitants of the highlands; and the wool, which 
is of a superior quality, is an important article of com- 
merce, while the skins are sent in large quantities to the 
Levant. Bears, wolves, and wild boars inhabit the moun- 
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tain fastnesses; and m the extensive oak forests luimcrou'? 
herds of swine are fed, the hams of w^hich are in high 
repute. The manufactures are very ineonsideiable, being 
chiefly woollen, linen, and silk stufis, and earthen and 
wood wares. Abruzzo was of great impoitaucc to the 
kingdom of Naples, being its chief defence^ to the north, 
and presenting almost insurmountable difticulties to the 
advance of an enemy. The conntiy is now fice of the 
daimg bngands by whom it was long infested. The 
inhabitants are a stout, weU-bmlt, brave, and indnstrions 
race. Their houses are generally nuserablo huts, their 
food principally maize, and their dunk bad uino The 
railway from Ancona to Brindisi passes through AbruZ / 1 > 
Ultenore I. and Abruzzo Citeriore, skirting the coast; aiul 
a hue has been projected from Pescara, by Popoli, the Lago 
di Fucino, and the valley of the Liris, to join the lailvay 
from Rome to Naples, and thus open tip the interior of tho 
country. The liue is open for traftic belwoen PcscaiM 
and Popoli. 

Abeuzzo Ulteeiore I. is the most northerly t-if the 
three provinces, and has an area of 1283 square miles, uith 
a population in 1871 of 245,684. The western jiart of the 
province is very mountainous, the highest ciost of the Apen- 
nines dividing it from Abruzzo Ulteriore II. Tlie vallets 
possess a riqji soil, well watered by rivulets anil brooks ni 
the "winter and spring, but these aic geuorally diied tip ni 
tho summer months. Tho streams luu mostly into the 
Pescara, which bounds tho province ton aids Abru/zo 
Citeriore, or into the Tronto, which is llic northern 
boundary. The city of Tcramo is tho capital of the 
province. 

Abeuzzo Ulteriore II. is an inland district, nearly 
covered tvith mountains of various heights, one of uliieli 
is the Grain, Sasso. There aro no plains ; hut umoii'j; the 
mountains aro sonic beautiful and fruitful valhys, watered 
by tho various streams that run through them. Noiio of 
tho nvers aro navigable. The province has an area ot lTi It) 
square miles, and in 1871 contained 332,782 inli.iliilanl''. 
Its chief town is Aquila. 

Abruzzo Citeriore lies to tho south and east of tlie 
other two provinces. It is tho least hilly of the three, but 
the Apennines extend through the south-west part, 'ria-y, 
however, gradually decline in height, and streleh a\\ay info 
plains of sand and pebbles. Tho rivers all run to the 
Adriatic, and are very low during tho sniiimer mmitlis. 
The soil is not very productive, and agrieiiltuie ih in a 
very backward state ; the inhabitants piefer the. cha.s(‘ 
and fishing. Tho province contains liot square miles, 
with a population of 340,299 in 1871. Its c-hii f fawn is 
Chieti. 

ABSALOM father of peare), the third i-m of 

Da'vid, king of Israel. He "was deemed the handsoiue-'t 
man in tho kingdom. His sister Tamar having been 
violated by Amuon, David’s eldast son, Absalom eaused 
his servants to murder Amnou at a feast, to whieh he had 
invited all tho king’s sons. After this deed ho fled to^ tins 
kingdom of his maternal grandfather, wlierc hi* remained 
•ihree years; and it was not till two years after hi.s return 
that he w'as fully reinstated in his father’s favour. A bi iili »iu 
seems to have been by this time tlie eldest surviving .*-un 
of Da-vid, hut he was not the destined heir of his father’s 
throne. The suspicion of this excited tho iinpubive 
Absalom to rebellion. For a time the tide of juiblie 
opinion ran so strong in his favour, that Ua\'id ftuiiid it e.x:* 
Ijediont to retire boyond the J ordan. But, instead of adopt- 
ing the prompt measures which Ids sagaeiuu.s eoun.'-ellnr 
AMlhophel advised, Absalom loitered at Jeruwilein till & 
large force was raised against him, and when hu took the 
field his army was completely routed. The battli* was 
fought in the forest of Ephraim ; and Aljsulom, uaughl in 
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the buuglis of a tree by the superb hair in wldch he gloried, 
was run through the body by J oab. The king’s gnef for 
his woithless sou vented itself in the touching lamentation 
— “ O iny son Absalom, my son, iiiy son Absalom ! would 
God I had died for thee, O Absalom, my son, niy son!” 

ABSxVLON, Aichbishop of Lund, in Denniaik, was born 
in 1 1 28, near Soroe in Zealand, his family name being 
jLxel In 1 1 IS he went to study at Pans, where a college 
for Danes had been established. He afterwards travelled 
extensively in difl’eient countries j and returning to Den- 
mark 111 Ilf) 7, wa*' the year after chosen Bishop of Koes- 
kilde or liotlisehild. Eloquent, learned, endowed with 
uncommon physical btrength, and possessing the confidence 
of tlie king, Waldomar I , known as the Great, Absalon 
held a position of great influence both in the church and 
state. Ill that ago warlike pursuits were not deemed in- 
consistent with the clerical office, and Absalon was a 
lenowned warrior by sea and laud, as well as a zealous 
ecclesiastic, his avowed principle being that “ both sword-s, 
the spiritual and the temporal, were entrusted to the 
clergy.” To his exertions as statesman and soldier Wal- 
deniar was largely indebted for the independence and con- 
solidation of his kingdom. In 1177 he was chosen by the 
chapter Archbishop of Lund and Primate of the church, 
but he declared himself unwilling to acceiit the ajipoint- 
ment} and when an attempt was made to install him by 
force, he resisted, and appealed to Rome. The Pope de- 
cided that the choice of the chapter must be respected, 
and communded Absalon to accept the Primacy on pain of 
excommunication. PIo was consecrated accordingly by the 
papal legato Galandius in 1178. He sot the Cistercian 
monks of Soroo the task of preparing a history of the 
countiy, the most valuable result being the Danvth 
Chronide of Saxo Granimaticus, who was socrolary to 
Absalon and his companion in an expedition against Hie 
Wenclisli pirates. A tower or castle which the archbishop 
caused to ho built as a defence against those pirates, was 
the commencement of tlio present capital, Copenhagen, 
which from this circumstance is somotimes kiiowm in his- 
tory as Axclshidt. Tho archbishop died in 1201, in the 
inouastory at Soroo, and was buried in the parish church, 
where his grave may still he seen. 

ABSCESS, in (^uryeri/ (from ahscedo, to separate), a 
collection of pus among the tissues of tho body, tho result 
of inllammation. Ab.sces.ses are divided into acute and 
chronic. See Subojbky, 

ABSINTHE, a liqueur or aromatised spirit, prepared by 
pounding the leaves and flowering tops of various si)ecies 
of wormwood, cliiofly Artemisia Ahsinthiim, along wifdi 
angelica root {Archangelica officimlis), sweet flag root 
{Acorits Galamis), the leaves of dittany of Crete {Origanum 
Dictamnus), star-anise fruit {IlUcium anisatum), and otiier 
aromatics, and macerating these in alcohol. After soaking 
for about eight days the compound is distilled, yielding an 
emerald-coloured liquor, to which a proportion of an 
e.sseutial-oil, u.sually that of anise, is added. The liqueur 
thus prepared constitutes the genuine Extrait df Absinthe 
of the French; hut much of an inferior quality is made 
with other herbs and essential oils, while the adulterations 
practised in the manufacture of absinthe are very numerous 
and doleierious. In the adulterated liqueur the green 
colour is usually produced by turmeric and indigo, but the 
presence of even cupric sulphate (blue vitriol) as a colour- 
ing ingredient has been frequently detected. In com- 
merce two varieties of absinthe are recognised — common 
and Swiss absinthe — ^the latter of which is prepared with 
higlily concentrate spirit; and when really of Swiss manu- 
facture, is of most trustworthy quality as regards "^lie herbs 
used in its preparation. The chief seat of the manufac- 
ture is in the canton of Neufclidtel in Switzerland, although 
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absinthe distilleries are scattered goiieially thioughoiit 
Switzerland and France. The liqueur is chiefly consumed 
in Fiance, but there is also a considerable export trade to 
the United States of America. In addition to the quan- 
tity distiUed for home consumption in Fiance, the amount 
imported from Switzerland m recent years has not been 
less than 2,000,000 gallons yearly. The intioduction of 
this beverage into general use in France is curious Dur- 
ing the Algerian war (1844-47) the soldieis iveie adrised 
to mix absinthe with their wine as a febrifuge. On their 
return they brought with them the habit of drinking it, 
which ^ now so widely disseminated in French society, 
and with such disastrous consequences, thnt the custom is 
justly esteemed a grave national evil. A Fieiich physician, 
M. Legrand, who has studied tlie physiological cftects of 
absinthe drinking, distingmishes two trains of results accord- 
ing as the victim indulges in violent excesses of drinking 
or only in continuous steady tippling. lu the case of 
excessive drinkers there is first the feeling of exaltation 
peculiar to a state of intoxication. The iucrca.siiig dose 
necessary to produce this state quickly deranges the diges- 
tive organs, and destroys the appetite. An unappeasable 
thirst t^es possession of the victim, with giddiness, tingling 
in the ears, and hallucinations of sight and hearing, followed 
by a constant mental opj)ressicm and anxiety, loss of brain 
power, and, eventually, idiocy. The symptoms in the 
case of the tippler commence with muscular quiverings and 
decrease of physical strength; the hair begins to droj) off, the 
face assumes a melancholy aspect, and he becomes ema- 
ciated, w'lmkled, and sallow. Lesion of the bram follows, 
horrible dreams and delusions haunt the victim, and gradu- 
ally paralysis overtakes him and lands him in his grave. 
It has been denied by a French authority, M. Moreau, that 
these symptoms are due to worimvood or any of the essen- 
tial oils contained in absinthe, and lie maintains that the 
strong siiirit and such adulterations as salts of copper are 
sufl&cient to account for the effects of the liqueur. There 
is, however, no doubt that proportionately the consumiition 
of absinthe is much more deleterious to tho human frame 
than tho drinking of brandy or other strong spirits. The 
nse of absinthe has been iirohibited in both the army and 
navy of Franco. 

ABSOLUTE (from the Latin ahsolvere), having the 
general meaning of loosened from, or wirestiicted, in which 
sense it is popularly used to qualify such words as “ mon- 
archy" or “ power,” has boon variously employed in philo- 
sophy. Logicians use it to mark certain classes of names. 
Thus a term has been called absolute in opposition to aitii- 
huMve, when it signifies something that has or is viewed as 
having independent existence ; most commonly, however, 
tho oijposition conveyed is to relative. A relative name 
being taken as one which, over and above tho olqect 
which it denotes, implies in its signification the existence 
of another object, also deriving a denomination from tho 
same fact, which is the ground of the first name (Mill), 
as, e.g., father and son, the non-relative or absolute name 
is one that has its moaning for and in itself, as man. 
This distinction is a convenient one, although, as has been 
observed, it can hardly in perfect strictness be maintained. 
The so-c^cd absolute name, if used with a moaning, does 
always stand in some relation, however variable or in- 
definite, and the meaning varies M’ith the relation. Thus 
man, which is a word of very diflerent meanings, as, e.g., 
not woman, not boy, not master, not brute, and so forth, 
may he said to have lliem according to the different 
relations in which it admits of being viewed, or, as it has 
been otherwise expressed, according to the different notions 
whose “universe” it composes, along with its diflerent 
cori^atives. From this point of view there is always one 
relation in which a real tiling must stand, namely, the 
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relation to its contradictory (as not man) ^vitliin the 
universe of being; the correlatives, under less general 
notions, being then generally expressed positively as con- 
traries ('woman, boy, master, brute, and so forth, for man). 
If there is thus no name or notion that can strictly bo 
called absolute, all kno-^dedge may be said to be relative, 
or of the relative. But the kiio-vvlodge of an absolute has 
also been held impossible, on the ground that knowmg is 
itself a relation between a subject and an object ; what is 
known only in relation to a mind cannot be knovm as 
absolute. This doctrine, now commonly spoken of under 
the name of the Relativity of Knowledge, may, indeed, be 
brought under the former view, in which subject-object 
marks the relation of highest philosophical significance 
within the whole universe of things. Keeping, however, 
the two views apart, we may say with double force that 
of the absolute there is no knowledge, — (1), because, to be 
known, a thing must be consciously discriminated from 
other things; and (2), because it can be known only in 
relation -with a knowing mind. Notwithstanding, there 
have been thinkers from the earliest times, who, in dif- 
ferent ways, and more or loss explicitly, allow of no such 
restiiction upon knowledge, or at least consciousness, but, 
on the contrary, starting from a notion, by the latter 
among them called the absolute, which includes ■within it 
the opposition of subject and object, pass therefrom to 
the explanation of all the phenomena of nature and of 
nund. In earher days the Eleatics, Plato, and Plotmus, 
in modern times jSpinoza, Leibnitz, Pichte, Schelhug, 
Hegel, and Cousin, all have joined, under whatever dif- 
ferent forms, in maintaining this view. Kant, while 
denying the absolute or unconditioned as an object of 
knowledge, leaves it conceivable, as an idea regulative of 
the mind’s intellectual experience. It is against any such 
absolute, whether as real or conceivable, that Hamilton 
and Mansel have taken ground, the fomicr in his famous 
review of Cousin’s philosophy, roiiriuted in his Lisensaions, 
the latter in his Bainpton Lectures on The limits of 
Rel iff ions Thouffht, basing their arguments indifferently on 
tho positions as to the Relatmty of Knowdedge indicated 
above For absolute in its more strictly metaphysical use, 
see J^IUTAPHYSIOS. (o. 0. K.) 

ABSOLUTION, a term used in civil and ecclesiastical 
law, denotes the act of setting free or acquitting. In a 
crimimd process it signifies the acquittal of an accused 
person on the ground that tho cvddeiice has either dis- 
proved or failed to prove the charge brought against him. 
It is now little used oxccjit in Scotch law, in the fonns 
assoilzie and absolvitor. The ecclesiastical usage of the 
word is essentially different from tho cml It refers to 
sin actually committed, and denotes the setting of a jicrson 
free from its guilt, or from its penal consequences, or from 
both. It is invariably connected with penitence, and some 
form of confession, the Scripture authonty, to wliich the 
Roman Catholics, the Greek Church, and Protestants 
equally appeal, being found in John xx. 23, James v. IG, 
(fee. In the primitive chmuh the injunction of James ■was 
literally obeyed, and confession was made before the 
whole congregation, whoso presence and concurrence ■were 
reckoned necessary to the validity of tho absolution pro- 
nounced by the presbyter. In the 4th century the bishops 
began to exercise the power of absolution in their own 
right, without recognising the congregations. In conse- 
quence of this the practice of private confession {confessio 
auviculari^ was estabhshed, and became more and more 
common, until it was rendered imperative once a year by 
a decree of the fourth Lateran Council (1215). A dis- 
tinction, indeed, was made for a time between peccata 
v&idalia, which might be confessed to a layman, and 
peccaia moHalia, which could only be confessed to a pri^; 
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but this was ultimately abolished, and the Roman Canon 
Law now stands, Nec vcnialia nec mortal la 2 ^ossiimns 
confiteri sacrament aliter, nisi sacerdoti. A change in the 
form of absolution was almost a logical scquoiice of the 
change in the natuie of the confession. At hist tho piio.^t 
acted ministerially as an intercessory, using the finnnla 
ah&olutionis precativa or dcpiecaiiva, which consisted ef the 
■R'ords: Dominiis absohat te — Miseveatur tui omiil/xifins 
Deus et dimittat tihi omnia 2 ^cccata tua. This is still tlio 
only foim in tho Greek Church, and it finds a itlace in the 
Roman Catholic seimce, though it is no longer used in 
the act of absolution. The liomish form was altered m 
the 13th century, and tho Council of Trent decieed tlie 
use of i\ie fornmla absolutionis indicativa, Avhere the jniest 
acts judicially, as himself possessed of the poA\er of bind- 
ing and loosmg, and says, Jdffo ahsulvo te. Where a ini in 
of absolution is used in Protestant Churches, it is sinq>ly 
declarative, the state bemg only indicated, and in no sense 
or degree assiuncd to be caused bj' tho declaration. 

ABSORPTION, in the animal economy, the function 
possessed by the absorbent system of vessels of talcing iq» 
nutritive and other fluids. Sec PiiYsiOLoriy, 

ABSTEMII, a name formerly given to such persons a.s 
could not jiaitakc of tho cu]i of tho cucliarist on account 
of their natuiul aversion to ■wine. Calvinists allow cd tin sc 
to communicate in the species of bread onlj, tuinlimi; 
the cup with their lip; which was by tlio laillii'r.ms 
deemed a profanation. Among several J’rotestant .sects, 
both in Great Britain and America, ahsUmii on a .some- 
what different principle have recently appealed. 'Tlieso 
arc total abstainers, who maintain that the use of stimu- 
lants is essentially sinful, and allege that tho wine used 
by Christ and his disciples at tho supper i\a.s nnfi'rmenlod. 
They accordingly connnumcato in tho nnfermented “juico 
of the graijo.” The diflerenee of opiiiion on this jioint 
has led to a good deal of controvei.'iy m many congicg.i- 
tions, the solution gonovally arnied at being to alloM both 
wine and tho pure juice of the grape to be sciicd at tiio 
communion table. 

ABSTRACTION, in Psijeholoffy and Lnffi\ K a uoid 
used in several distinguishable but clo.sely allii-d .‘•cn-».«. 
First, in a comprelieiisivo .sense, it is often jqiplii'd to that 
process by which wc fix the attention uihiu one pail of 
w'hat is pre.sent to the mind, to the exclusion of antftlicr 
part, abstraction thus conceived being merely the nega- 
tive of Attention {q. v) fn tJii.s .sen.se we are able m 
thought to abstract one object from anolhi'r, or an attriimto 
from an object, or an attribute perceived by one st-nao 
from those iierccived by other senses. JOien in e.i t , 
w’hcn thoughts or images liavc become inapai.ibly 
associated, we possc.ss somelliing of this jiower of ab. U.ict- 
ing or tuimiig the attention ujion one rather than luioJluT, 
Secondly, the word is u.sed, witli a more sjieci.il .Hgnilica- 
tiun, to describe that concentration of attentittii upon iiu! 
resemblances of a number of ubjeet.s, wlih-h cun'.lilub-.-i 
cla.ssification. And thirdly, not to mention other le^■i 
important changes of meaning, tlie whole proc<s.s of 
generalisation, by which the mind forms the notions 
cxjiressed by common terms, i.s frequently, througli a 
curious traiuspositioii of names, sjioken of as ab.-traclion. 
Especially w^lien undenslood in it.s le.^s t‘ompj.)i*'n iie 
connection, the process of abstraction po.‘^si.-«M*n a peculiar 
interest. To tho psychologi.st it i.s intcivsting, l>ecau.s« 
there is nothing he is more desirous to nndeiv>tand than 
the mode of formation and tnie nature of wlial an* eallt'cl 
general notions. And fortunately, with reg.tnl to tluf 
abstractive iirocess by which these arc formed, at h‘:i.d iu 
its initial stages, there is little disagreement ; since eveiy 
one describes it as a iiroccss of comparison, by wliicli tlio 
mind is enabled to consider the objects confusedly pre- 
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sented to ft iu inluitu'Ji, to locogniRe and attend exclusively 
to their points of agreoinent, and so to classify tbcm in 
accordance ■with their perceived resemblances. Fiu’thcr, 
this process is admitted -without much dispute to helong 
to the discursive or elaborative action of the intellect; 
although, perhaps — should the view of some modem 
psychologists be correct, that all intelligence proceeds by 
the cstiibli.sluncnt of relations of lil-pness and miJikemss 
— abstraction -will bo better conceived as thus related to 
intelligence in general and typical of all its processes, than 
as the action merely of a special and .somewhat indefinite 
faculty. No such harmony, hoAvevor, exists regarding the 
iiatuie of the proJurt of abstraction; for that i.s tbo subject- 
matter of Nominalism and llcalism, uliich has produced 
more controversy, and slimnlated to more subtlety of 
thought, than any other subject ever debated in pliilo- 
.sopliy. The concept or abstract idea has been represented 
111 a multitude of ways : sometimes as an idea possessing 
an objective existence indopondeiit of i>articulars, even 
more real and jiormaiicnt than theirs; sometimes as an 
idea composed of all the circumstances iu which the par- 
ticulars agree, and of no others ; again, as the idea of an 
individual, retaining its individualising qualities, but -nnlh 
the accompanying knowledge that these arc not the pro- 
perties of the class ; and yet again, as the idea of a 
miscellaneous assemblage of individuals belonging to a 
class. It is still impossible to say that the many-sided 
controversy is at an end. The only conclusion generally 
admitted seems to bo, that there exists between the con- 
cept and tbo pailiculav objects of iiitmtion some very 
inliinato relation of tbouglit, so that it is necessary, for all 
purposes of roa.soning, that the general and particular go 
hand in hand, that the idea of the class — ^if such exists 
— ^bo capable of being applied, in every completed act of 
tliought, to the objects coini)ri.sod -svithin the class. 

To the student of ontology, also, abstraction is of 
special interest, since, according to many distinguished 
thinkers, the recognition of abstraction as a powerful and 
nnivoi’sal mental process is to explain all ontology away, 
and give the ontol<)gi.st his eternal quietn.s. The thorough- 
going nominalist professes to discover iu the mind an 
invetcrato iondoucy to abstraction, and a proneno.ss to 
ascribe separate existence to abstraction.^, amply sufficient 
to accouufc for all those forms of iiidoiiciidont reality which 
metaphysics defend, and to exhibit them all in their true 
colours as fictitious a.ssumptions. In reply, the oiitologi.st, 
stroiigtheued by the in.stinct of self-preservation, coimiionly 
contends that the analogy between general notions and 
metaphysical iirinciples does not hold good, and that the 
latter are always more than simple abstractions or mere 
names. Only after abstraction is understood can the 
question bo settled. 

Ill like manner to logic, whether regarded as the science 
of the formal laws of thought, or, more widely, as the science 
of scientific iucthod.s, a tnie understanding of abstraction 
i.s of the greatest importance. It is important in pure 
logic, because, as ive have seen, every act of judgment and 
reasoning postulates a concept or concepts, and so pre- 
supposes abbtraetion. Absti-action, determining the possi- 
bility alike of reason and speech, creates those notions 
that bear common names; it is indispensable to the 
formation of classe.«3, groat or small; and just according as 
it ascends, increasing the extension and diminishing the 
intension of classes, the horizon -visible to reason and to 
logic gradually recedes and widens. And to logic as the 
science of the sciences a true doctrine of abstraction is not 
less necessary ; because the process of extending kno-w- 
ledge is, in all its developments, essentially the same as 
the first rudimentary effort to form a concept and think of 
particulars as members of a class; a ‘‘natural law,” at 
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least in its subjective aspect, is invaiiably an abstraction 
made by comparing pbenomena — an abstraction under 
which phenomena are classed in order to the extension of 
knowledge, just as under a concept are grouped the par- 
ticulars presented in intuition. As proof of this identity 
it is found that the same differences exist regarding the 
objective or subjective natine of the “ natural law ” as 
regarding that of the concept. Some affirm that the law 
is brought ready-made by the mind and superinduced on 
the facts ; others, that it is never in any sense more t1in.u 
a mere mental conception, got by observing the facts; 
while there are 3 ’-et others who maintain it to be such a sub- 
jective conception, but one corresponding at the same tune 
to an external relation wliicli is real though unknowable. 

AESURDUM, Eeductio ad, a mode of demonstrating 
the tiaith of a proposition, by showing that its contra^ 
clictory leads to an absurdity. It is much employed by 
Euclid. 

AEU, a celebrated mountain of Western India, between 
6000 and GOOO feet in height, situated in 24“ 40' N. lat , 
and 72“ 48' E. long , within the Piajpntdnd State of Sirohi. 
It is celebrated as the site of the most ancient Jain temples 
in India, and attracts pilgrims from all parts of the country. 
The Jains arc the modern Indian representatives of the 
Euddliists, and iirofoss tbo ancient tlieislic doctrines of that 
sect, modified by saint worship and incarnations. The 
elevations and jilatforms of the mountain are covered with 
elaborately sculptured shrines, temples, and tombs. On 
the top of the hill is a small round platform containing n 
cavern, with a block of gi'anito, bearing the impression of 
the feet of Ddtd-Elirigu, an incarnation of Yishuu. This 
is the chief great place of pilgrimage for the Jains, Shrawaks, 
and Banians. Tlio tv o principal temples are situated at 
Deulwdrd, about the middle of tlio mountam, and five miles 
south-west of Guru Silcrd, the highest simimit. They are 
built of white marble, and are pre-eminent alike for their 
beauty and as typical specimens of Jain ardiitccture in 
India. The following dcscrijition is condoiisod from Mi- 
Forgusson’s Ilutory of Architecture, vol. ii. pp. C23 to 
626 : — ^Tho more modern of the two was built by two 
brothera, rich merchants, between the years 1197 and 
1247, and for delicacy of carving and minute beauty of 
detail .stands ahnost unrivalled, even in this land of patient 
and lavisli labour. The other was built by another 
merchant prince, Bimald Shdh, apparently about 1032 A.D., 
and although .simpler and bolder in style, is as elaborate as 
good taste would allow in a purely architectm'aJ object. 
It is one of the oldest as well as one of the most complete 
examiiles of Jain architecture known. Tho principal object 
-within the temple is a cell lighted only from the door, con- 
taining a cross-logged seated figure of the god Parcsnllth. 
The portico is composed of forty-eight pillars, the whole 
enclosed in an oblong court-yai'd about 140 feet by 90 
feet, surrounded by a double colonnade of smaller pillars, 
forming porticos to a range of fifty-five cells, wMch enclose 
it on all sides, exactly as they do in a Buddhist monasteiy 
{vihdra). In this temple, however, each cell, instead of 
being the residence of a monk, is occuj)ied by an image of 
Paresndth, and over the door, ox on the jambs of each, are 
sculptured scenes from tho life of tho deity. The whole 
interior is magnificently ornamented. Tho Emi>eror Akbar,. 
by a farmdii dated in tho month of Babi-nl-dul, in the 
37ti3t year of his reign, corresponding with 1593, made a 
grant of the hill and temples of Abu, as well as of the 
other hills and places of Jain pilgiimage in the empire, to- 
Harbijai Sur, a celebrated preceptor of the Setdmbari sect 
of -Gig Jain religion. lie also prohibited the slaughter of 
animals at these ijlaces. The farmdn of this enlightened 
monarch declared that “ it is the rule of the -worshippers 
of God to preserve aH religions.” 
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ABU-BEIvR {father of tU nrgin), was oiiginally called 
Abd-el-Ciiaba {servant of the temple), and received the name 
by which he is known historically in conseiiuence of the 
marriage of his virgm daughter Ayesha to Mohammed. He 
Tvas born at Mecca in the year 573 a.d , a Koreishite of 
the tribe of Benn-Taim. Possessed of immense wealth, 
which he had himself acquired in commerce, and held m 
high esteem as a judge, an interpreter of dreams, and a 
depositary of the traditions of his race, his early accession 
to Islamism was a fact of great importance. On his con- 
version he assumed the name of Abd-Alla {seroawt of God) 
His own belief in Mohammed and his doctiines was so 
thorough as to procure for Mm the title El Siddik (fke 
faithful), and liis success in gaming converts was corre- 
spondingly great. In his personal relationship to the 
prophet he showed the deepest veneration and most un- 
swerving devotion. When Mohammed fled from Mecca, 
Abu-Bekr was Ms sole companion, and shaied both his 
hardships and his triumphs, remaining constantly with 
him until the day of his death. During Ms last illness 
the prophet indicated Abu-Bekr as his successor, by desir- 
ing him to offer up prayer for the people. The choice 
was ratified by the chiefs of the army, and ultimately con- 
firmed, though Ali, Mohammed's son-in-law, disputed it, 
asserting Ms own title to the dignity. After a time 
submitted, but the difference of opinion as to his dauns 
gave rise to a controversy which still divides the followers 
of the prophet into the rival factions of Sunnites and 
Shiites. Abu-Bekr had scarcely assumed his new position 
under the title Khalifet-Resul- Allah {successor of the prophet 
of God), when he was called to suppress the revolt of the 
tribes Hedjaz and Nedjd, of which the former rejected 
Islamism, and the latter refused to pay tribute. He en- 
countered formidable opposition from different quarters, 
but in every case he was successful, the severest struggle 
being that with the impostor Moaadima, who was fii^y 
defeated by Khaled at the battle of Akraba. Abu-Bekr’s 
zeal for the spread of the new faith was as conspicuous as 
that of its founder had been. When the internal disorders 
had been repressed and Arabia completely subdued, he 
directed his generals to foreign conquest. The Irak of 
Persia was overcome by Khaled in a single campaign, and 
there was also a successful expedition into Syria. After 
the hard-won victory over Mosailima, Omar, fearing that 
the sayings of the prophet would be entirely forgotten 
when those who had listened to them had all been re- 
moved by death, induced Abu-Bekr to see to theh preserva- 
tion in a written form. The record, when completed, was 
deposited with Hafsu, daughter of Omar, and one of the 
wives of Mohammed It was held in great reverence by all 
Moslems, though it did not possess canonical authority, 
and furnished most of the materials out of wMch the 
Koran, as it now exists, was prepared. When the authori- 
tative version was completed, aU copies of Hafsu’s record 
were destroyed, in order to prevent possible disputes and 
divisions, Abu-Bekr died on the 23d of August 634, 
having reigned as Khalif fully two years. Shortly before 
his death, which one tradition ascribes to poison, another 
to natural causes, ho indicated Omar as Ms successor, after 
the manner Mohammed had observed in Ms own case. 

ABULFARAGIUS, Geegob Abulpaeaj (called also 
BAEHEBEiEUs, from Ms Jewish parentage), was born at 
Malatia, in Armenia, in 1226. His father Aaron was a 
physician, and Abulfaragius, after studying under him, 
also practised medicine witn great success. His command 
of the Arabic, Syriac, and Greek languages, and his know- 
ledge of philosophy and theology, gamed for Mm a very 
high reputation. In 1244 he removed to Antioch, and 
shortly after to Tripoli, where he was consecrated Bishop 
of Guba, when only twenty years of age. He was subse- 
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quently transferred to the see of Aleppo, and was elected 
m 1266 Maphrian or Primate of the eastern section of 
the Jacobite Christians. Tins dignity ho held till his 
death, wMch occun-cd at Maragha, in Azeibijau, in 1286. 
AbuKaragius wote a large number of work.s on vaiious 
subjects, but Ms fame as an author rests chiefly on liis 
History of the World, from the creation to his own 
day. It was written first in Syriac, and then, after a 
consideiable inter val, an abiidged version in Arabic 
was published by the author at the request of fiioncls. 
The latter is divided into ten sections, each of which con- 
tamed the account of a separate dynasty The historic 
value of the work lies entirely in the portions that treat of 
eastem nations, especially in those relating to the Saracens, 
the Tartar Mongols, and the conquests of Genghis Khan. 
The other sections are full of mistakes, an.siiig partly no 
doubt from the author’s comparative ignorance of clas.sical 
languages. A Latin translation of the Arabic abiidgoineut 
was published by Dr Pococke at Oxford in lCb3. A por- 
tion of the original text, with Latin translation, edited, by 
no means carefully or accurately, by Bmiis and F. W. 
Kir sch, appeared at Leipsic in 1788. 

ABULFAZL, vizier and historiographer of tho great 
Mongol emperor, Alcbar, was born about the nudillc of 
the 16th century, the precise dale being uncortiiin. lli-s 
career as a niiuister of state, brilliant though it was, would 
probably have been by this lime foigoltcu but fur tlic 
record ho himself has left of it in his celebrated history. 
The Akljar Hameh, or Booh of Akbar, as Abulfazl’s eliief 
literaiy work is called, consists of tw'O i)art.s, — the lirst being 
a comjfiete history of Akbar’s reign, and the ficcoiul, 
entitled Ayin-i-AWari, or Institutes of Akb<u\ being an 
account of the religious and political constilution and 
administration of tho empire. The style i.s .singularly 
elegant, and the contents of tlio second part posse.s.s a 
unique and lasting interest. Au excellent Iraiislaliou of 
that part by Mr Francis Gladwin \va.s published in t'nl- 
cutta, 1783-6, It was reprinted in London very in- 
accurately, and copies of the original edition arc mov 
exceedingly rare and correspondingly valuable. Abull.izl 
died by the hand of an assassin, while returning fiom a 
mission to the Deccan in 1602. Some writers say tliat tho 
murderer was instigated by the heir-apparent, who had 
become jealous of the minister’s lufluenco. 

ABULFEDA, Ismael ben-Ali, EMAn-imiuN, the cele- 
brated Arabian historian and geographer, born at Dama-scua 
in the year 672 of the Hegira (1273 a.d.), was directly 
descended from Ayub, the father of the emperor »SiiIadin. 
In Ms boyhood he devoted himself to the .slutly of the 
Koran and the sciences, but from lii.s twelfth jear lie was 
almost constantly engaged in military oxpeditiou.s, chiefly 
against the crusadei-s. In 1285 he wii.s piv.scnt at the 
assault of a stronghold of the Kuiglita of Mt John, and lie 
took part in the sieges of Tripoli, Acre, and llottm. Ju 
1268 the princedom of Hamah and otlier honour.s, origin- 
ally conferred by Saladin upon Omar, passctl by iulicrit- 
ance to Abulfedaj but the succt%sion was violently di.s- 
puted by his two brothers, and the Court availed itself of 
the opportunity to supersede all tlio three, and to aboli'‘It 
the principality. The sultan Mclik-el-Xa.‘<.sir ultimaloly 
(1310) restored the dignity to Abulfeda, with mhlitional 
honours, as an acknowledgment of his milifaiy Mtrvh'cs 
against the Tartai’S and Bibars, the suUuu'.s rival. Ji«* 
received an independent sovereignty, with the rinht of 
coining money, &c., and had the title .Melik iMowayyad 
{vieixyrious prince) conferred iijiou him. For tw'eiity jeans, 
tUl his death in October 1331, he reigned in tiviinpiillity 
and splendour, devoting himself to the dntit*s of g(»veru- 
ment and to the composition of the wt>rks to wlihrh lie ia 
cMefly indebted for Ms fame. He was a munificent patron 
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of men of letters, ^rllo repaired in large numbers to Ms 
couit AbuLfcda’s chief historical -work is An Ahridgemet^i. 
of the History of the lliman liace, in the foim of annals, 
extending from the creation of the woiid to the year 1328. 
A great part of it is compiled from the works of previous 
writers, and it is difficult to detcrnuno accurately what is 
the author’s and what is not Up to the time of the birth 
of Mohamnied, the narrative is very succinct j it becomes 
more full and valuable the nearer the Mstorian approaches 
his oivu day. It is the only source of information on 
many facts connected with the Saracen einpiie, and alto- 
gether is by far the most impoitant Arabian history we 
now possess Vaiious translations of parts of it exist, 
the earliest being a Latin rendering of the section rebating 
to the Arabian conquests in Sicily, by Dobelius, Arabic 
professor at Palermo, in 1610. This is prosei-ved in 
Muratoii’s Jiemm Italicarum Scrqytores^ voL i. The his- 
tory from the time of Mohammed was published with a 
Latin translation liy Roiske, under the title Annales 21os- 
lernicb (5 vuls., Copenhagen, 1789-9I), and a similar 
edition of the earlier part was published by Fleischer at 
Leipsio in 1831, under the title Alu/fedce Ilistona Ante- 
Islamitica. His Geography is chiefly valuable in the his- 
torical and descrijitive parts relating to the Moslem em|)ire. 
Prom Ms necessarily imperfect acquaintance with astro- 
nomy, his notation of latitude and longitude, though fuller 
than that of any geographer who preceded him, can in no 
case be depended on, and many of the places whose posi- 
tion ho gives with the utmost apparent precision cannot 
be now identified. A complete edition was published by 
MM. lleinaud and De Slane at Paris in 1840, and Romaud 
published a French translation, with notes and illustrations, 
in 1848. MSf3. of both Abulfeda’s groat worlcs are pre- 
served in the Bodleian Library and in the National 
Library of France. 

ABULOHAZl-BAHADUR (1C05-1G63;, a Mian of 
Khiva, of the race of Gonghis-Khan, who, after abdicating 
in favour of hia son, employed his leisure in writing a 
liistory of the Mongols and Tartars, He produced a 
valuable work, wMch has been translated into German, 
French, and Russian. 

ABUNA, the title given to the archbishop or metropoli- 
tan of Abyssinia. 

ABUSHEHR. Sec Bushire. 

ABU-SIMBEL, or Ipsambul, the ancient Ahoccu or 
Ahimcis, a place in Nubia, on the left bank of the Nile, 
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about 50 mdes S.W. of Derr, lemaikable tor its ancient 
Egyptian temples and colossal figures hewn out of the 
solid rock. For a description of these see Nubia. 

ABU-TEMAN, one of the most highly esteemed of 
Arabian poets, was born at Djacein in the year 1 90 of the 
Hegira (806 ad.) In the little that is told of his life it 
IS difficult to distinguish between truth and fable. He 
seems to have lived in Egypt in his youth, and to have 
been engaged in servile employment, but his rare poetic 
talent speedily raised him to a distinguished position at 
the couit of the caliphs of Bagdad. Arabian Mstorians 
assert that a single poem frequently gamed for In'm many 
thousand pieces of gold, and the rate at which his con- 
temporaries cstunated his genius may be understood from 
the saying, that “ no one could cvci die whose name had 
been praised in the verses of Abu-Teman.” Besides 
■writing original poetry, he made three collections of select 
pieces from the poetry of the East, of the most miportant 
of wMch, called Uamasa, Su- Wilbam Jones speaks MgMy. 
Professor Carlyle quoted tins collection largely in his A^ieci- 
mens of Arabic Poetry (1796). An edition of the text, 
with Latin translation, was published by Freytag at 
Bonn (1828-51), and a meritorious translation m German 
verse by Ruckert appeared in 1846, Abii-Teman died 
845 A.D. 

ABYDOS (1.), in Ancient Geography, a city of Mysia, 
in Asia Minor, situated on the Hellespont, which is here 
scarcely a mile broad. It probably was originally a 
Thracian town, but was afterwards colonised by Milesians. 
Nearly opposite, on the European side of the Hellesponi, 
stood Sostosj and it was hero that Xerxes crossed the 
strait on his celebrated bridge of boats when he invaded 
Greece. Abydos was celebrated for the vigorous resistance 
it made •when besieged by Philip II of Maccdon; and is 
famed in story for the loves of Hero and Loauder. The 
old castle of the Dardanelles, built by the Turks, lies a 
little southward of Sestos and Abydos. 

ABYDOS (2.), in Ancient Geography, a town of Upper 
Egypt, a little to the west of the Nile, between Ptolemais 
and Diospolis Parva, famous for the palace of Memnon and 
the temple of Osiris. Remains of these two edifices are 
still in existence. In the temiile of Osiris Mr Bankes 
discovered in 1818 the tablet of Abydos, containing a 
double series of twenty-six shields of the predecessors of 
Ramesos the Great. This tablet is now deposited in the 
British Museum. 


ABYSSINIA 


BYSSINIA is an extensive country of Eastern Africa, 
the limits of wMch are not well deiced, and authorities 
are by no means agreed respecting them. It may, however, 
be regarded as lying between 7° 30' and 15® 40' N. lat., and 
35° and 40° 30' E. long., having, N. and N.W., Nubia ;E., 
the territory of the DanakBs j S., the country of the QMlas; 
and W., the regions of the Upper Nile.^ It has an area of 

^ It is usual to include in Abyssinia the flat country which lies between 
it and the Red Sea, and to regard the latter as forming its boundary on 
the oast. This, however, is not sbictly correct. Abyssinia proper com- 
prises only the mountainous portion of this territory, the low lying por- 
tion being inhabited by distinct and hostile tribes, and claimed by the 
Viceroy of Egypt as part of his dominions. The low country Is very 
unhealthy, the soil dry and and, and with few exceptions uncultivated, 
whereas the highlands are generally salubrious, well watered, and in 
many parts very fertile. This arid track of country is only a few miles 
broad at Massowah, in the north, bnt widens out to 200 or 300 miles at 
Tajurrah, in the south. It is, in a great measure, owing to Abyssinia 
being thus cut off from intercourse with the civilised world by this in- 
hospitable region, which has for three centuries been in the hamls of 
enemies, that it is at present so far sunk in ignorance and barbarism. 


about 200,000 square miles, and a population of from 
3,000,000 to 4,000,000. 

The name Abyssinia, or more properly Habessinia, is 
derived from tbe Arabic word Hahesch, wMcb signifies 
mixture or confusion, and was applied to tMs country by 
the Arabs on account of the mixed character of the people. 
This was subsequently Latinised by the Portuguese into 
Abassia and Abassinos, and honce the present name. The 
Abyssinians call themselves Itiopyavan, and their country 
Itiopia, or Manghesta lUopia, the kingdom of EtMopia. 

The country of Abyssinia rises rather abruptly from the 
low arid district on the borders of the Red Sea in lofty 
ranges of mountains, and slopes away more gradually to 
the westward, where the tributaries of the Nile have formed 
numerous deep valleys. It consists for the most part of 
extensive and elevated table-lands, with mountain ranges 
extending in different directions, and intersected by numerous 
valleys. The table-lands are generally from 6000 to 9000 
feet .above the level of the sea, but in the south there are 
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somB of considerable extent, wMcli attain a beigM of more 
than 10,000 feet. The mountains in various parts of the 
country rise to 12,000 and 13,000 feet above the sea, and 
some of the peaks of Samen are said to reach to 15,000 
feet, and to be always covered with snow. The average 
height of the range which divides the streams flowing to 
the east from those that flow westward is about 8000 feet, 
rising to 10,000 or 11,000 in the south, and smking in the 
north. The whole country presents the appearance of 
having been broken up and tossed about m a remarkable 
manner, the mountains assuming wild and fantastic forms, 
with sides frequently abrupt and precipitous, and only 
accessible by very difficult passes. The Samen range of 
mountains are the highest in Abyssinia, and together with 
the Lamalmon and Lasta mountains form a long but not 
continuous chain, ruiinmg from north to south. 



Sketch Chart of Abyssinia. 


The piincipal rivers of Abyssinia are tributaries of the 
Nile. The western portion of the country may be divided 
into three regions, drained respectively by the Mareb, the 
Athara, and the Abai. The most northom of those rivers 
is the Mareb, which rises iu the mountains of Taranta, 
flows first south, then west, and afterwards turns to the 
north, where it is at length, after a course of upwards of 
500 miles, lost in the sand, hut in the rainy season it falls 
into the Atbara. The Atbara, or Takazza, rises in the 
mountains of Lasta, and flowing first north, then wesi^ and 
again turniag to the north, at length falls into the Nile, 
after a com*se of about 800 miles. The Abai, Bahr-el-Azrek 
or Blue Eiver, the eastern branch of the Nde, and considered 
by Bruce to be the main stream of that river, rises from 
two mountains near Geosh, in lat. 10® 59' 25" N., long. 
36® 55' 30" E., about 10,000 feet above the level of the 
sea. It flows first north to the Lake of Dembea or Tzana, 
then takes a long semicircular sweep round the province of 
Godjam, and afterwards flows northward to about the 16th 
degree of N. lat., where it unites with the Bahr-el-Abiad, 
which has now been ascertained to be the true Nile. The 
Hawash, the principal river of eastern Abyssinia, rises about 
lat. 9® 30' N., long. 38® E., and, flowing iu a north-easterly 
direction towards the Eed Sea, is lost in Lake Aussa, lat. 
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11® 25' N., long. 4:1° 40' E. The principal lake of Abyssinia 
is the Dembea, which lies between 11° 30' and 12° 30' N. 
lat., and 37° and 37° 35' E. long., being about GO miles in 
length by 40 in width, and contaming a number of small 
It is fed by numerous small streams. The lake 
of AsTin.Tio? , in lat. 12° 35' N., long. 39° 40' E., is about 4 
milftH long by 3 broad, and upwards of 8000 feet above the 
sea 

The fundamental rocks of Tigie, and probably of all 
Abyssinia, are metamorphic. They compose the mass of 
the table-land, and while they occupy no inconsulerablo 
portion of its surface, they are exposed, in 'TigiiS at lea.sl, m 
every deep valley. The metamorpliics vary greatly in 
minoral character, “ every intermediate grade being found 
between the most coarsely crystalhno granite and a sl.ity 
rock so little altered that the hues of the original bedding 
are still ajiparcnt. Perhaps the most prevalent form of 
rock is a rather finely crystalline gneiss. lIornblcudo-s.chihL 
and mica-schist are met with, but neither of the miueiMl.s 
from which they are named appears to bo so abiuiJ.nit as 
in some metamorphic tracts. On the other hand, a compact 
felspathic rock, approaching folsitc in composition, is pre- 
valent in places, as in the Sum defile, hetween Ivoiiuiyli 
and Senafe." There arc a few cxccptioiKS, but as a general 
rule it maybe assorted that in Iho ncighhouiliood <>l Ihc 
route followed by the British army, so much <>l the coiiniry 
as is more than 8000 foot above tho soa con.sisl.s of beihli'd 
tiaps, and ibis is probably the case in general over .Vbj.i- 
sinia. “Between the traps and tlio meiamorpbie.s a 
scries of sandstones and luncstoncs intervene, one group of 
the former underlying tho latter. Tho b'mc.sloiic alone i.s 
fossihforous, and is of Jurassic ago." “On tho nmte to 
Magdala volcanic rocks were first mot with at Son.ife, a\ Iuto 
several hills consist of tiuchylo, passing into clay.stoiie and 
basalt. Trap hills, chiefly of trachyte, are dolled ovit ilm 
country to the southward as far as Fokada, a distance of 
nearly 30 miles. Hero a great range of liedded liajo. com- 
mences, and extends for about 25 mjlo.s to the .soiilli, jci .i- 
ing to tho W'cst of Adigorat.” At !Mo.shok, two luandif.'j 
south of Antalo, “tho route entered high rangc.< cntiicly 
composed of trap, and thence no other rocks wore .seen as 
far as Magdala." “The trappoan rocks btdong to two 
tinct and unconformable gronp.s. Tho lower (»f is 

much inclined, while the liighor rc.st.s on it.s uptunu'd and 
denuded edges." Denudation ha.s evidently been goinjc "U 
to a great extent in this country. One of it.s mo!»t .stuking 
features arc tho deep ravuics which have boon wmlccd tait 
by tho action of tho stream.*?, sonictiinc.s to llio dcjtth <»f 
3000 oz 4000 feet. “How much of tho Aby.>-;!ini.iu bigli- 
lands has been removed by these groat torrcnl.s, and spivad 
as an alluv ial deposit over the basin of tho Nile ?" “ l‘r<t!i:tbly 
over the whole of northcru Aby.s.siuia there e.xi.s{od at Ica.st 
4000 feet of bedded trajis, of w Inch now’ only a few' vestiges 
remain.” — TF. T. Ulan ford. 

Abyssinii is said to enjoy “probably a.s .salubriou.i a 
climate as any country on tho face of Ibo globe." — 
Parhjns. Tho heat is by no means opprc;-sive, a fine 
light air counteracting tho power of the sun j and during 
the rainy season, the sky Ijoing cloudy, tho weather is 
always agreeable and cool, while the ruin itself i.s not very 
severe. In certain of the low valleys, however, malari<ms 
influences prevail before and after the rainy season, tmd 
bring on dangerous fevers. On the higher laris the csld 
w sometimes intense, particularly at night. 'J’hc natural 
division of tho seasons is into a cold, a hot, aiul a rjiiny 
season. Tho cold season may bo said to exjund. from 
October to Februaiy, the hot from tho beginning of Jfarz'li 
to the middle of Juno, and tho wet or monsoon period, f^toin 
this time to the end of September. The rainy suasuti U of 
importance, not only in equalising the temperature, iiicrca&ing 
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the fertility, and keeping up the water supjily of the country, 
but, as Sir S. Laker has shown, it plays a most important 
part in the annual overilow of the Nile. 

On the siiiii] lilts and slopes of the highest mountains 
the vegetation is of a thoroughly temperate and even 
Engksh character ; the plateaux have a flora of the same 
character ; while on the lower slopes of the lulls and in the 
vaviiios occur many trees and shrubs of warmer climes. 
“ The general a]»pcaranco of the plateaux and plains is that 
of a comparatively bare country, with trees and bushes 
thinly scattered over it, and clumps and groves only occur- 
ring round villages and churches. But the glens and ravines 
in the plateau sides, each with its httle bright spring, are 
often tluukly Avoodocl, and ofircr a deheious contrast to the 
open country.” — Marhluim. This refers more particulai'ly 
to the northern portion of the country, that drained by the 
March; the central and southern parts are much more fertile 
and productive. Hero the fcrtihty is so great that in some 
parts tlircc crops are raised annually. Agriculture receives 
cou.sidcrable attention, and large quantities of make, wheat, 
barlej’-, peas, beans, <fec., are grown. Very extensively 
cultivated is Up' [Foa dbyssinim), a herbaceous plant with 
grains not larger than the head of a pm, of which is made 
the broad in general use throughout the country. The low 
grounds produce also a khid of corn called toama^ of 
which a black bread is made, which constitutes the food of 
the lower classes. Coffee grows wild on the western 
mountains, and the vine and sugar-cane are cultivated in 
favourable localities. Cotton is also grown to a consider- 
able extent. Auiuiig the fruit-trees arc the date, orange, 
lemon, jiomcgranatc, and banana. Myrrh, balsam, and 
various Iciiids of valuable mcdicitial plants are common. 

^fost of the domestic auimaLs of Europe arc found hero. 
The cattle are in general sinnll, and the oxen belong to the 
humped race. Tho famous Calla oxen have horns somo- 
limos four foot long. Tho slioop belong to tho short and 
fat-tailed raco, and aro covorod wth wool. Goats are very 
common, and havo sometimes liorns two foot in length. 
'Cho hor.sos aro strong and active. Of wild anunals tho 
spotted hyania is among tho most numerous, as W'cE as the 
fiercest and mo.st destructive, not only roaming in immense 
numbers over tho country, but frequently entering tho 
towns, and even tho liousos of the inhabitants. Tho 
elepliaiit and rhinoceros are numerous in the low grounds. 
The Abys.siuian rhinoceros has two horns ; its sldn, which 
has no folds, is used for shields, and for lining drinking 
vcs.sols, being regarded as an antidote to poison. Crocodiles 
and hippopotami aro plentiful in the rivers ; Hons, panthers, 
and leopards aro seen occasionally, and buffaloes frequently. 
Among other animals may lio mentioned as common various 
species of antelopes, wild swine, monkeys, hares, squirrels, 
several species of hyrax, jackals, &c. 

The birds of Abyssinia are very numerous, and many of 
them remarkable for the beauty of their plumage. Great 
numbers of eagles, vultures, hawks, and other birds of prey 
aro met with; and partridges, snipes, pigeons, parrots, 
tlirushes, and swallows are very xdontiful. Among insects 
tho most numerous and useful is tho bee, honey ovoi^here 
constituting an important part of tho food of tho inhabi- 
tants, and several of the provinces paying a largo proportion 
of their tribute in this article. Of an opposite class is tho 
locust, the ravages of which here, as in other parts of 
Northern Africa, aro terrible. Serpents are not numerous, 
but several species are poisonous. 

The inhabitants of Abyssinia form a number of differont 
tribc!3, and evidently belong to several distinct races. Tho 
majority aro of the Caucasian raco, and are in general well- 
formed and handsome, with straight and regular features, 
lively eyes, hair long and straight or somewhat curled, and 
colour dark olive, approaching to black. EUppeU regards 


them as identical in features with the Bedouin Arabs. The 
tribes inhabiting Tigro, Amhara, Agow, »kc., belong to this 
race. The Galla race, who came originally from the south, 
have now overrun the greater part of the country, consti- 
tutmg a large portion of the soldiery, and, indeed, there are 
few of the chiefs who have not an intermixture of GaUa 
blood in their veins. They are fierce and turbulent in 
character, and addicted to cruelty. Many of them aro still 
idolaters, but most of them liave now adopted the Moham- 
medan faith, and not a few of them the Christianity of tho 
Abyssinians. They are generally largo and well-built, of a 
hroivn complexion, with regular features, small deeply-sunk 
hut very bright eyes, and long black hair. A race of Jews, 
known by the name of Ealashas, inhabit the district of 
Samen. They affirm that their forefathers came mto the 
country in the days of Echoboam, but it seems more 
probable that they arrived about the time of the destruction 
of Jerusalem. From the 10th centm-y they enjoyed their 
own constitutional rights, and were subject to their owm 
kings, who, they pretend, were descended from King David, 
until the year 1800, when tho royal race became extinct, 
and they then became subject to Tigio. 

The iirevaiHng roHgion of Abyssinia is a very corrupted 
form of Christianity, This is professed by tho majority of 
tho people, as w^ell as by the reigning princes of the different 
states. There are also scattered over the country many 
Mohammedans, and some Falashas or Jew^s, Christianity 
was mtroduced into this country about the year 330, but 
siace that time it has boon so corrupted by errors of various 
kinds as to have become Httle more than a dead fonnaHty 
mixed up with much superstition and Judaism. Feasts 
and fast-days aro very frequent, and baptism and the Lord’s 
suxiper are disiicnscd after tho manner of tho Greek Church. 
Tho children aro circumcised, and the Mosaic command- 
ments with rcsiicct to food and purification arc ohserved. 
Tho eating of animals which do not chow tho cud and which 
havo not cloven hoofs is prohihited. The ecclesiastical body 
is very numerous, consisting of priests of various kinds, 
with monks and nuns, and is looked upon with great awe 
and rovcroiico. If a priest be married previous to his 
ordination, ho is allowed to remain so; but no one can 
marry after havhig entered tho priesthood. The primate 
or chief bishop is called Abuna («>., our father), and is 
nominated by tho patriarch of Caho, whom they acknow- 
ledge as their spii’itual father. Tho churches are rude 
edifices, chiefly of a circular form, with thatched roofs, tho 
interior being divided into three comiiartments, — an outer 
one for the laity, one within for tho priests, and in the 
centre tho Holy of HoHes, exactly after the manner of a 
Jewish temple. Tho worship consists merely in reading 
passages of Scripture and dispensing tho Lord’s supper, 
without any preaching. Like the Greek Church, they havo 
no images of any kind in their places of worship, hut paint- 
ings of the saints are very common — ^Iheir faces always in 
faB, whatever may he tho position of Ihoir bodies. They 
havo innumerable saints, but above all is the Virgin, whom 
they regard as queen of heaven and earth, and tho great 
intercessor for tlio sins of mankind. Their reverence for a 
saint is often greater than for the Almighty, and a man 
who would not hesitate to invoke the name of his Maker in 
witness to a falsehood may decline so to use tho name of 
St Michael or St George. Legends of saints and worlcs of 
rcHgious controversy form alniost their entire Hterature. 
‘'At present,” says Bishop Gobat, “tho Christians of 
Abyssinia are divided into three parties, so inimical to each 
other tiiat they curse one anothoi, and will no longer par- 
take of the sacrament together. It is one single point of 
theology that disunites them — ihe unceasing dispute con- 
cerning the unction of Jesus Christ.” 

In manners the Ahyssinians are rude and barbarous. 
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Engaged as tliey are in continual wars, and accustomed 
to bloodshed, human life is little regarded among them. 
Murders and executions are frequent, and yet cruelty is 
said not to be a marked feature of their character ; and in 
■war they seldom kill their prisoners. When one is con- 
•victed of murder, he is handed over to the relatives of the 
deceased, who may either put him to death or acceiit a 
ransom When the murdered person has no relatives, the 
priests take upon themselves the ofdce of avengers. The 
Abyssinians are irritable, but easily appeased ■ and axe a 
gay people, fond of festive indulgences. On every festive 
occasion, as a saint’s day, birth, marriage, &c, it is 
customary for a rich man io collect his friends and neigh- 
bours, and kill a cow and oJie or two sheep. The prinapal 
parts of the cow are eaten raw while yet ■warm and quiver- 
ing, the remainder being cut into small pieces, and cooked 
■with the favourite sauce of butter and red pepper paste. 
The raw meat in tliis way is considered to be very superior 
in taste and much tenderer than when cold. “I can 
readily beheve,” says Mr Parkyns,” that raw meat would he 
preferred to cooked meat by a man who from childhood 
had been accustomed to it.” The statement by Bruce 
respecting the cutting of steaks from a live cow has fre- 
quently been caUod in question, but there can be no doubt 
that Bruce actually saw what he narrates, though it would 
appear to have been a very exceptional case Mr Parkyns 
was told by a soldier, “ that such a practice was not un- 
common among the Qallas, and even occasionally occurred 
among themselves, when, as in the case Brace relates, a cow 
had been stolen or taken iii foray ” The principal drinks 
are misse, a kind of mead, and housa, a sort of beer made 
from feimented cakes. Their dress consists of a large 
folding mantle and close-fitting drawers \ and their houses 
are very rude structures of a conical form, covered -with 
thatch. Marriage is a very slight connection among them, 
dissolvable at any tune by either of the parties ] and poly- 
gamy is by no means uncommon. Hence there is little 
family affection, and what exists is only among childron of 
the same father and mother. Olnldren of the same father, 
but of different mothers, are said to he always enemies to 
each other.” — Golat. 

Abyssinia is one of the most ancient monarchies in the 
world, and has been governed from time immemorial by an 
emperor. For many years, however, until the accession of 
fclie late Emperor Theodore, he had been a mere puppet in 
the hand.s of one or other of his chiefs. Each chief is 
entire mastei of all sources of revenue 'within his temtoiy, 
and has practically full power of life and death. His sub- 
jection consists 111 an obhgation to send from time to time 
presents to his superior, and to follow him to war -with as 
large a force as he can muster. For several generations 
the emperor had been Httle better than a prisoner in his 
palace at Grondar, his sole revenue consisting of a small 
stipend and the tolls of the weekly markets of that city, 
the real power being in the hands of the ras or viaer of 
the empire, whs was always the most powerful chief for the 
time. If at anytime a chief ''has found himself strong 
enough to march upon the capital, he has done so, placed 
upon the throne another puppet emperor, and been by biTri 
appointed ras or vizier, till a rival stronger than himself 
could turn him out and take his place.’’ — Dr Beke. 

The three pmcipal provinces of Abyssinia are Tigr4 in 
the north, Amhara (in which Gondar the capital is situated) 
in the centre, and Shoa in the south. The governors of 
these have all at different times assumed the title of Eas. 
Three other provinces of some importance are Lasta and 
Waag, -whose capital is Sokota ; Godjam, to the south of 
Lake Dembea; and Kivara, to the -west of that lake, the 
birth-place of the Emperor Theodore. The two provinces 
of Tigrd and Shna have generally been in a state of rebdlion 


from or acknowledged independence of the centi.xl po-werat 
Gondar. The geographical position of Tigie enhances its 
political importance, as it lies between Gondar and the se.-! 
at Massowah, and thus holds as it were the gate of the 
capital The province of Shoa is almost sejiiirated from 
that of Amhara by the Wolla GaUas, a hlohamuiodan tribe, 
and for a long time the former had been virtually indepen- 
dent, and governed by a hereditary hue of princes, to one 
of whom the Indian government sent a specml enibas.sy 
under Major Harris in 1841. 

The pimcipal towns are Gondar in Amhara, the former 
capital of the kingdom, and containing about 7000 inhabit- 
nuts, and Debra Tabor ui Amhara, formerly a small -village, 
but which rose to be a place of considerable size in conse- 
quence of the Emperor Theodore having fixed upon it as 
hia residence, and near it was Gaffat, w'hcro the European 
workmen resided. It was burned by the emperor ■vvlieii ho 
set out on his fatal march to hlagdala. Adowa is the 
capital of Tigre, and the second city in the empire, having 
about 6000 inhabitants. Antal o is also one of the i)rinei])al 
towM of Tigrd, and the capital of Endcrta. Near Autalo 
is Cheheut. Sokota, the capital of Lasta Wang, i.s a town 
of considerable size. The capital of Slioa is Ankobar, and 
near it is Angolala, also a jilacc of consuleviible size, TTie 
capital of Agarn^ is Achgerat. 

The language of the religion and litcralmc uf the eniuilry 
is the Geez, which belongs to the Etliuqnc clis.s of l.mgu.igi'.s 
and is the ancient language of Tigre; of tlii^ the modem 
Tigr(5 is a dialect. The Aiuharic, the language «)f Aniliaru, 
is that of the coui-t, the army, and the iiiwchants, mid i.“ 
that too which travellers wbo penetrate beyond Tigru have 
ordmarily occasion to use. But the Agnw in its vaiiou.s 
dialects is the language of the people in some provinces 
almost exclusively, and in others, wlicrc it has been siqu'r- 
soded by the language of the dominant race, it .still iixi.st.s 
among the lovv'cst clas.ses. This last in believed (o lx* llm 
original language of the pcojtlcj and from the allinity of (lie 
Geez, Amhaiic, and cognate dialects, to tlie Araliii-, it 
seems probable that they were introduced by eomiuerors or 
settlors from the opposite shores of the lied Hea. 'I’lie 
GaUas, •wlio have overrun a great part of Aby.ssini.i, lisivo 
introduced their own language into various jairta of llm 
country, but in many cases they have adopted the language 
of the people among whom they have cuiue. The liter.it iiro 
of Abyssinia is very poor, and contains nothing of inu(‘h 
value. During the late -war the libmrie.s in cuimection 
■with the religious communities were found to contain only 
modern works of little interest. On the capture of IMagdal.i, 
a large number of 3ISS. were found there, wliich hud lu'cn 
brought by Theodore from Gondar and other piirbi. Of 
these 359 were brought home for examination, ami arc 
now deposited in the British hru.scuui. TJio ohlc.st among 
them belong to the 15th and IGtli centuries, but the great 
hulk of them are of the 17th ami 18th, and some arc of 
the present century. They are mo.stly copies of the Holy 
Scriptures, canonical and apocryiihal, including the Book of 
Enoch, prayer and hymn books, missals, lives of saints, uud 
translations of vaiious of the Greek fathers. 

The trade and manufactures of Abys.sinia are iihsignificant, 
the people being chiefly engaged in agriculture and pastoral 
pursuits. Cotton cloths, the universal dres,s of the country, 
are made in large quantities. The preparation uf U'lither 
and parchment is also carried on to some extent, and jiiauu- 
factures of iron and brass. "The Ahyufimiiins arc, I 
think,” says Mr Markham, "capable of civilihation. Their 
agiiculture is good, their manufactures are not to lie 
despised; but the combined effects of isoktion, GaJIa 
inroad^ and internal anarchy, have thrown them back for 
centuries.” The foreign trade of Abyssinia k carried on 
entirely through Massowah. Its princii>al iinpoits arc lead, 
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tm, copper, bilk, guupoA\ cler, glass wares, Persian carjicts, 
and coloured cloths. The chief exports are gold, ivoiy, 
slaves, coffee, butter, honey, and wax. 

Abyssinia, or at least the northern portion of it, was 
included in the ancient kingdom of Ethiopia. The connect 
tion between Egypt and Ethiopia was in early times very 
intnnatc, and occasionally the two countries were under 
the same ruler, so that the arts and civilisation of the one 
naturally found their way into the other. In early tunes, 
too, the Hebrews had coiuincrcial intercourse with the 
Ethiopians 3 and according to the Abyssinians, the Queen 
of Sheba, who visited Solomon, was a monarch of their 
country, and from her son Menilek the kings of Abyssinia 
are descended. Dunng the captivity many of the Jews 
settled here, and brought with them a knowledge of the 
Jewish rohgion. Under the Ptolemies, the arts as well as 
the outorpnse of the Greeks entered Ethiopia, and led to 
the establishment of Greek colonies. A Greek inscnption 
at Adulis, no longer extant, but copied by Cosmos, and 
preserved in his Topographia Christiana, records that 
Ptolemy Euorgetes, the third of the Greek dynasty in Egypt, 
invaded the countnoa on both sides of the Ked Sea, and, 
having reduced most of the provinces of Tigrd to subjection, 
roturued to the port of Adulis, and there offered sacrifices 
to Jupiter, Mars, and Neptune. Another inscription, not 
so ancient, found at Axum, and copied by Salt and otiiers, 
states that Aeizanas, king of the Axoinites, the Home- 
rites, &c , conquered the nation of the Bogoa, and returned 
thanks to his father, the god Mars, for his victory. The 
ancient kingdom of Auxume flourished in the first or 
second century of our era, and was at one time nearly 
coextensive with the modern Abyssinia. The capitd 
Auxume and the seaport Adulis were then the chief 
coiitros of the trade with the interior of Africa in gold dust, 
ivory, leather, aromatics, (fcc. At Axum, the site of tho 
ancient capital, many vestiges of its former greatness still 
exist ; and tho ruins of Adulis, which was once a seaport 
on the Bay of Annoslcy, are now about 4 miles from tho 
shore. Christianity was introduced into tho country by 
Emmontius, who was consecrated first bishop of Abyssinia 
by St Athanasius of Alexandria about a.d. 330. Subse- 
quently tho monastic system W'as introduced, and between 
470 and 480 a groat company of monks appear to have 
entered and established thoinsclves in tho country. Siuce 
that time Monachism has been a power among the people, 
and not without its influence on the course of events. In 
622 the king of the Homerites, on the opposite coast of 
the Eed Sea, having persecuted the Christians, the Emperor 
Justinian requested tho king of Abyssinia, Caleb or 
Elosbaan, to avenge their cause. He accordingly collected 
an army, crossed over into Arabia, and conquered Yemen, 
which remained subject to Abyssinia for 67 years. This was 
tho most flourishing period in the annals of the country. The 
Ethiopians possessed the richest part of Arabia, carried on a 
largo trade, which extended as far as India and Ceylon, and 
wore in constant communication with the Greek empire. 
Their expulsion from Arabia, followed by the conquest of 
Eg 3 q)t by the Mohammedans in the middle of the 7th 
century, changed this state of affairs, and the continued ad- 
vances of the followers of the Prophet at length cut them 
off from almost every means of communication vnth the 
civilised world ; so that, as Gibbon says, “ encompassed by 
the enemies of their religion, the Ethiopians slept for near a 
thousand years, forgetf^ of the world by whom they were 
forgotten.” About a.i>. 960, a Jewish princess, tfudith, 
conceived the bloody design of murdering all the members 
of the royal family, and of establishing herself in their stead. 
During the execution of this project, the infant king was 
carried off by some failhfal adherents, and conveyed to Shoa, 
where his authority was acknowledged, while Judith reigned 
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for 40 years over the rest of the kingdom, and transmitted 
the crown to her descendants. In 1208 the Idiigdom was 
restored to the royal house in the person of Icon Imlac. 

Towards the close of the 15th ccntuiy the Portuguese 
missions into Abyssinia commenced. A belief had long 
prevailed in Europe of the existence of a Christian kingdom 
in the far east, whose monarch was known as Prester John, 
and various expeditions had been sent in quest of it, 
Among others who had engaged in this search was Pedre 
de Covilham, who arrived in Abyssinia in 1490, and, 
believing that he had at length reached the far-famed king- 
dom, presented to the Negus, or emperor of the country, a 
letter from his master the king of Portugal, addressed to 
Prester John. Covilham roinained in the country, but in 
1607 an Armenian named Matthew was sent by tho Negus 
to the king of Portugal to request his aid against the Turks. 
In 1520 a Portuguese fleet, with Matthew on board, entered 
the Eed Sea in compliance with this request, and an 
embassy from the fleet visited the country of the Negus, 
and remained there for about six years. One of tins 
embassy was Father Alvarez, from whom we have the 
earliest and not the least interesting account of the country. 
Between 1528 and 1540 armies of Mohammedans, under the 
renowned general Mohammed Gragn, entered Abyssinia from 
the low country, and overran the kingdom, obligmg the 
emperor to take refuge in the mountain fastnesses. In this 
extremity recourse was again had to the Portuguese, aftd 
Bermudez, who had remamed in the country after the 
departure of the embassy, was ordained successor to the 
Abuna, and sent on tl^ mission. In consequence a 
Portuguese fleet, under the command of Stephen de Gama, 
was sent from India and arrived at Massowah. A force 
of 460 mnsqueteers, under the command of Christopher 
de Gama, younger brother of the admiral, marched into 
the interior, and being joined by uativo troops wore at first 
successful against the Turks, but wore subsequently defeated, 
and their commander taken prisoner and put to death. 
Soon afterwards, however, Mohammed Gragn was shot in 
an engagement, and his forces totally routed. After this, 
quarrels arose between the Nogus and the Catholic primate 
Bermudez, who wished tho former piibhcly to profess him- 
self a convert to Eomo. This the Negus refused to do, 
and at length Bermudez was obliged to make his way out of 
tho countiy. The Jesuits who had accompamod or followed 
Bermudez into Abyssinia, and fixed their head-quarters 
at Fremona, were oppressed and neglected, but nod actually 
expelled. In the beginning of the following century Father 
Paez arrived at Fremona, a man of great tact and judgment, 
who soon rose into high favour at court, and gained over 
the emperor to his faith. Ho directed the erection of 
churches, palaces, and bridges in different parts of the 
country, and carried out many useful works. His successor 
Mendez was a man of much less conciliatory manners, and the 
fedings of the people became more strongly excited against 
the intruders, at length, on the death of the Negus, and 
the accession of his son Facilidaa in 1633, they were all 
sent out of the country, after having had a footing there 
for nearly a century and a half. The French physician 
Poncet, who went there in 1698, was the only European 
that afterwards visited tho country before Bruce in 1769. 

It was about the middle of the 16th century that the 
Galla tribes first entered Abyssinia from the sonth; and 
notwithstanding frequent efforts to dislodge them, they 
gradually extended and strengthened their positions till 
they had overrun the greater part of the country. The power 
of Hie emperor was Hius weakened, independent chirfs sot 
themselves up in different parts, until at length he become 
little better than a puppet in the hands of tiie most power- 
ful of his chiefs. Id 1806 the country was visited by 
Lord Valentia and Mr Salt, and again by Salt in 1810. In 
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1829 Messrs Gobat and Kugler ivexe sent out as missionajies 
l.y tke Cburcb Missionary Society, and were well received 
by the Ras of Tigrd. Mr Ktigler died soon after y 
arrival, and his place was subsequently supplied by Mr 
Isenberg, who was followed by Messrs Blumhardt and Krapf. 
In 1830 Mr Gobat jproceeded to Gondar, wlieie he also 
mot with a favourable reception In 1833 he returned to 
Europe, and published a journal of his residence here. Ri 
the following year ho wont back to Tigrd, but in 1836 he 
was compelled to leave from lU health. In 1838 other 
missionaries were obliged to leave the country, owing to 
the opposition of the native priests. Messrs Isenberg and 
Krapf went south, and established themselves at Shoa. 
The former soon after returned to England, and Mr Krapf 
lemained in ShoatiU March 1842. Dr Ruppcl,the German 
naturahst, visited the country in 1831, and remained 
nearly two years. MM. Combes and Tamisier ariived at 
Massowah m 1835, and visited distnets which had not been 
traversed by Europeans since the time of the Portuguese. 
In 1839 the French Government sent out a scimtific com- 
mission under M. Lefebvre. Its labonrs extended over five 
years, and have thrown great light on the condition a.nd 
productions of the country. In 1841 a pohtical mission 
was sent by the Governor-General of India to Shoa, under 
the direction of Major Harris, who subsequently published 
an account of his travels. One who has done much to ex- 
tend our geographical knowledge of this country is Dr Beke, 
who was there from 1840 to 1843. Mr Mansfield Parkyns 
was there from 1843 to 1846, and has written the most 
interesting book on the country since the time of Bruce. 
Bishop Gobat having conceived the idea of sending lay 
missionaries into the country, who would engage in secular 
occupations as well as carry on missionary work, Dr Kraiif 
and Mr Flad arrived in 1856 as pioneers of that mission. 
Six came out at first, and they were subsequently jomed by 
others. Their work, however, was more valuable to Theodore 
than their preaching, so that he employed them as work- 
men to himself, and established them at Gaffat, near his 
capital. Mr Stern arrived in Abyssinia in 1860, but re- 
turned to Europe, and came back in 1863, accompanied by 
Mr and Mrs Eosenthal. 

laj Kassa, who came subsequently to be known as the 
Emperor Theodore, was bom iu Kuara, a western jirovince 
of Abyssinia, about the year 1818. His father was of noble 
family, and his uncle was governor of the provinces of 
Dembea, Kuara, and Chclga. He was educated in a con- 
vent, but, preferring a wandering life, he became leader of 
a band of malcoiitente. On the death of his uncle he was 
made governor of Kuara, but, not satisfied with this, he 
seized upon Dembea, and having defeated scvciul generals 
sent against bim, peace was restored on his receiving 
Tavavitch, daughter of Has Ali, in marriage. This lady is 
said to have been his good genius and counsellor, and during 
her life his conduct was most exemplary. He next turned 
his arms against the Turks, but was defeated j aud the mother 
of Ras Ah having insulted him in Ms fallen condition, he 
proclaimed Ms independence. The troops sent against him 
were successively defeated, and eventually the whole of tho 
possessions of Ras Ali fell into Ms hands. Ho next de- 
feated the chief of Godjam, and then turned his arms 
against the governor of Tigrd, whom he totally defeated in 
February 1855, In March of the same year he took tho 
title of Theodore III., and caused himsoK to he crowned 
king of EtMopia by the Abuna. Theodore was now in the 
zenith of Ms career. He is described as being generous 
to excess, free from cupidity, merciful to his vanquished 
enemies, and strictly continent, but subject to violent burets 
of anger, and possessed of unyielding jiride and fanatical 
religious zeal He was also a man of education and intelli- 
gence, superior to those among whom he lived, tvith natural 


talents for governing, and gaining tno esteem of others. 
He had further a noble bearing aud majestic walk, a fraiiio 
capable of enduring any amount of fatigue, .and is said to 
have been “the best shot, the best spearman, the bc.^t 
runner, and the best horseman in Abyssinia ” Had he 
contented himself v.ith what he now posscs.sed, the .suye- 
reionty of Amhara and Tigrd, he might haA c niaintamed Ins 
position; but he was led to exhaust his .sticiigth against 
the GaUas, wMch Avas probably one of the chief caii.>5e.s of 
his rum. He obtained scA'cial A'lcloiics OAur that people, 
ravaged them country, took possession of IMagdala, Ailucli 
he afterwards made his in-iiicipal stionghold, and enb-.tc'(l 
many of the cMcfs and their fulloAVcre ui his oami ranks. 
He shortly afterwards reduced the kiiigdoiu of »Slioa, 
and took Ankobar, the cjipital ; but in the mcaiilnne Ins 
OAvn people were groaning under his hc.avy exaction,'^, 
rebellions Avere breaking out in A'urious p,irts of hi.s^ pro- 
vinces, and Ms good queen Avas uoav doail. Ho hiA ihlicd 
vast sums of money upon his aniiy, Avlueh at one time 
amounted to 100,000 or 150,000 lighting moii; ami iu 
order to meet this expenditure, ho A\as fuiced to o.Mict 
exorbitant tributes from Ms people. The Biilish lAin.-ul, 
Plowden, Avho was strongly attached to Tlicodoie, ImMiig 
been ordered by Ms GoA’-eniniciit in 1860 tn ictiiui tu 
Massoirah, aaus attacked on Ms AV.iy by a icbcl iiamcil 
Garrcd, mortally Avoiuided, aud taken piiooiier. Tlieodtue 
attacked tho rebels, and in tho action tlic nnudeicr of Mr 
Plowden. Avas slain by lus friend and compaintm Mr Bell, 
but the latter lost Ms life in prescr\ing that of Tlieodoie. 
The deaths of tho two Englishmen Avero terribly avenged by 
tho slaughter or mutilation of nearly 2000 rebels. TTieodon; 
soon after married Ms second Avifo Tcriminh, the pi mid 
daughter of the lalo governor of Tigiv, A\li(t felt iimtlic* 
affection nor respect for tho upstart Aiho hud dothrom-d her 
father, and the union aaus by no means a liajipy om-. Jn 
1862 ho made n second cxpcfbtum agahnt the G.illaa, A\lilch 
was stained with atrocioiw ciuclties. I’liondoie li.id iinw 
given himself up to intoxication aud liisl. Wbmi tlm 
neu's of Mr Plowden’s death reached Eugl.iml, C.iju.t.’ii 
Cameron was appointed to succeed liiiii as ciiu.iul, iiiid 
arrived at MassoAvah in February 1802. Ho piomded !»> 
the camp of the king, to whom he proticntud a riibs a pair 
of pistols, and a letter in tho Queen’s miiuo. In Ufiolior 
Captain Cameron aaus dismissed by Thctidoro, Aiitli a IfMm* 
to tho Queen of England, wliich reached tJio Foreign OUir^j 
on the 12th of Fcbniary 18G3. Fur some rcMSoii nr itihcr 
this letter Avas put aside aud no au.sAver ndiirned, aiul to 
this in no small degree is to be altributcil the dillicullit.; 
that subsequently arose A^ilh that cmuitry. After fnrw.ini- 
ing tho letter, Captain Cameron, hearing that the t 'Ju’i:,ti..iis 
of Bogos had been attacked by the tSliang.ilias and ulla-r 
tribes under Egj'ptian rule, proceeded io that district, and 
afterwards went to Ivassal.i, the heat of the Egj’ptiau ad- 
ministration in that quarter. Thence he AVeut to Meteiuth, 
where he was taken ill, and in order to recruit his l.e.dth 
he returned to Aby.ssinia, and reached Jeuda in .'Vutnid 
1803. In Ffovenibcr dcspatche.s were rucehetl irmn 
England, but no answer to the oiniieror’.'i leller, ami tin'-, 
together with the consul’s visit to Kii«,‘-ala, gri.itly 
oflended Mm, andin Januuiy I SGI Captain Cauieroa and 
his suite, Avith Messrs Stern and Rosenthal, were I'a^t into 
piisoiL 'When the news of this reached Engl.nid, the 
Government resolved, when too lute, to .sc-iul an umtAv* r to 
the emperor’s letter, and selected IMr Iformuzd R.»i..sum to 
bo its bearer. Ho arrived at Massowah iu July 186 1, and 
immediately despatched a messenger reqne.-.ting jH*rmisf<ion 
to present Mmself before the cmijeror, Is'either to this nm* 
a subsequent application was any ansvA't,'r I'cfuriicd till 
August 1805, when a curt note was received, stating that 
Consul Cameron had been released, and if Mr Rassitui stUI 
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desivod to visit ike king, he ■was to proceed by 'tke route of Wadela. In tke meantime Theodore had keen reduced to 
Metcmek. They reached Metemch on 21st Novemkerj and great straits. His army was rapidly deserting Mm, and he 
five weeks more wore lost before they hoard from the could hardly obtain food for his followers. He resolved to 
emperor, whose reply was now courteous, informing them quit his capital Debra Tabor, which he burned, and sot 
that the governors of all the distnets through which they out ivith the remains of his army for Magdala. During 
had to march had received orders to furnish them uath. this march he displayed an amount of engineering shill in 
every necessary. They left Motomeh on the 28th Decemher, the construction of roads, of military talent, and fertility 
and on 25th January following arrived at Theodore’s camp of resource, that excited the admiration and astonishment 
in Daniot. They were received with all honour, and were of his enemies. On the afternoon of the 10th of April a 
afterwards sent to Kuarata, on Lake Dembea, there to await force of about 3000 men suddenly poured down upon the 
the arrival of the captives. The latter reached this on 12th English in the plain of Arogici, a few miles from Magdala. 
!March, and evorylMng appeared to proceed very favourably. They advanced again and again to the charge, but were 
A month later they started for the coast, but had not pro- each time driven back, and finally retired in good order, 
cceded far when they were all brought liack and put into Early next morning Theodore sent Lieut. Pndcaux, one of 
confinement. Theodore then ■wrote a letter to the Queen, the captives, and Mr Flad, accompanied by a native chief, 
requesting European workmen and macMiiery to be sent to to the English camp to sue for peace. Answer was returned, 
him, and despatched it by Mr Flad. The Europeans, that if he would deliver up all the Europeans in his hands, 
although detained as prisoners, wore not at first unkindly and submit to the Queen of England, he would receive 
treated; but in the end of Juno they were sent to Magdala, honourable treatment. The captives wore hberated and 
where they were soon afterwards put in chains. They ^ sent away, and along with a letter to the English general 
suffered hunger, cold, and misery, and wore in constant ' was a present of 1000 cows and 500 sheep, the acceptance 
fear of death, till the spring of 1868, when they wore of wMch would, according to Eastern custom, imply that 
relieved by the British troops. In the meantime the power peace was granted. Through some misunderstanding, word 
of Theodore in the country ■was rapidly waning. In order was sent to Theodore that the present would be accepted, 
to support his vast standing army, the country was drained and he felt that ho was now safe ; but m the evening he 
of its resources : the peasantry abandoned the fertile plains, learned that it had not been received, and despair again 
and took refuge in the fastnesses, and large fertile tracts seized him. Early next morning he attempted to escape 
remained uncultivated. RobeUiona broke out in various with a few of his followers, but subsequently returned, 

parts of the country, and desertions took place among his The same day (ISth April) Magdala was stormed and 

troops, till Ms army became little more than a shadow of taken, and witMn they found the dead body of the 
what it once was. Shoa had already shaken off Ms yoke ; emperor, who had fallen by his own hand. The inhabitants 
Godjam was \drtually indopendont ; Walkoit and Samcn and troops wore subsequently sent away, the fortifications 

wore under a rebel cMof ; and Lasta Waag and the destroyed, and the town burned. The queen Temnish 

country about Lake Ashangi had submitted to Wagsham having expressed her wish to go back to her own country, 
Gobaze, who had also overrun Tigr<5, and appointed Dejach accompanied the British army, but died during the inarch, 
Kassai his governor. Tholattor, however, in 1807 robollod and her son Alam-ayahu, the only legitimate son of the 
against his master, and assumed the supremo power of that emperor, was brought to England, as this was the desire 
province. This was the state of matters when the English of Ms father. The succc.ss of the expedition was in no 
troops made their appearance in the countiy. \V'ith a view small degree owing to tlie aid afforded by the several native 
if po.ssiblo to effect the release of the prisoners by con- cMefs through whosjo country it pa.ssGd, and no one did 
ciliatory measures, Mr Flad was sent back, with some more in this way than Prince Kassai of Tigr^. In acknow- 
arli.san3 and machinery, and a letter from the Queen, ledgment of tMs several xiicces of ordnance, small arms, 
stating that those would bo handed over to his Majesty on and ammunition, with much of the Burx)lus stores, were 
the release of the prisoners and their return to Massowah. handed over to him, and the English troops loft the country 
This, however, failed to influence the emperor, and the in May 1808. Soon after this Prince Kassai declared Ms 
English Government at length saw that they must have independence ; and in a war wMch broke out between Mm 
recourse to arms. In July 1807, therefore, it was resolved and Wagsham Gobaze, the latter was defeated, and Ms 
to send an army into Abyssinia to enforce the release of territory taken possession of by the conqueror. In 1872 
the captives, and Sir Robert Naiier was appointed com- Kassai was ermraedking of Abyssinia ■with, great ceremony 
mander-in-chief. A reconnoitring xmrty was despatched atAxam, under the title of King Johannes. In that year the 
beforehand, under Colonel Merowether, to select the landing- governor of Massowah, Munzinger Bey, a Swiss, by com- 
place and anchorage, and explore the passes leading into mand of the Yiceroy of Egypt, marched an anned force 
the interior. They also entered into friendly relations against the Bogos country. The king solicited the aid of 
with the different chiefs in order to secure their co-operatiom l^gland, Germany, and Russia against the Egyptian.^, whose 
The landing-place selected was Mullcutto, on Annesley Bay, troops, ho-frever, were after a time ■withdravim. iSir Bartlo 
the point of the coast nearest to the site of the ancient Frero, in the blue-book xmblishcd respecting his mission to 
Adulis, and wo are told that “the pioneers of the English Zanzibar, is of the opinion that England, having regard to 
expedition followed to .some extent in the footsteps of the the passage to India by the Red Sea, should not have wholly 
adventurous soldiers of Ptolemy, and met with a few faint abandoned Abyssinia. (d. k.) 

traces of this old world enterprise.” — 0. JR. MarJJham. (tSce Travels of Bruce, 1708-73; Lord Valcntia, Salt, 
The force amounted to upwards of 16,000 men, besides 1809-10; Combes etTaimsier, 1835-37; Forret et Galinier, 
12,64:0 belonging to the transport service, and foUowors, 1839-43; RUppeU, 1831-33; MM. Th.Lefebvre, A. Petit, et 
making in all upwards of 32,000 men. The task to be Quaitin-Dillon, 1839-43; Major Harris; Gobat; Dr 0, 
accomplished was to march over 400 milos of a mountainous Beke; Isenberg and Krapf, 1839-42 ; Mansfield Parkyns; 
and littlo-kno'wn country, inhabited by savage trib^, to Yon Heuglin, 1861-62; H. A. Stem, 1860 and 1868; 
the camp or fortress of Theodore, and compel him to deliver Dr Blanc, 1868; A. Rassom, 1869; 0. R. Markham, 1869; 
up his captives. The commandcr-iii-chief landed on. 7 th Recordoft7mJSxjpedUiont<)Ahp8smia, 

Janhaiy 1868, and soon after the troops began to move compilod by order of the Secretary of Stale for War, by 
forward through the pass of Senaf6, and south'ward -through Major T. J. Holland and Captain H. Hozier, 2 vols, 4to, 
the districts of Again4, Tera, Endarta, Wojorat, Lasta, and andidates, 1870; various Parliamentary Papers, 1867--68.). 
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ACACIA, a genus of shrubs and trees belonging to 
the natural family Leguniinosse and the section Mimosese. 
The flowers are small, 
arranged in rounded or 
elongated clusters The 
leaves are compound 
pinnate in general In 
some instances, how- 
ever, more especially in 
the Australian species, 
the leaf -stalks become 
flattened, and serve the 
purpose of leaves; the 
plants are hence call- 
ed leafless Acacias, and 
as the leaf-stalks are 
often placed wdth their 
edges towards the sky 
and earth, they do not 
intercept light so fully 
as ordinary trees. There are about 420 species of 
Acacias widely scattered over the warmer regions of the 
globa They abound in Australia and Africa. Various 
species, such as Acacia vem, arahica, Ehrenhergii, and 
tortilis, yield gum arabic j while Acacia Vereh, Segal, and 
Adamomi furnish a similar gum, called gum Senegal. These 
species are for the most part natives of Arabia, the north- 
eastern part of Africa, and the East Indies. The wattles 
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of Australia are species of Acacia with astiingent barks. 
Acacia dealbata is used for tanning. An astiingent 
medicine, called catechu or cutch, is procured from several 
species, but more especially from Acacia Catechu, by boiling 
down the wood and evaporating the solution so as to get 
an extract. The bark of Acacia arahica, under ilie 
name of Babul or Bahool, is used in Scinde for tanning. 
Acacia formosa supplies the valuable Cuba timber called 
sabicu. Acacia Segal is the plant which is supposed to be 
the shittah tree of the Bible, which supplied shittim-wood. 
The pods of Acacia nilotica, under the name of nob-neb, aie 
used by tanners. The seeds of Acacia Eiopo aie roasteil 
and used as snuff in South Ameriea. The seeds of all the 
varieties of Acacia in South Australia to the west, callcil 
ETundo, are used as food after being roasted. Acacia 
melanoxylon, black wood of Australia, sometimes called 
light wood, attains a great size ; its wood is used for 
furniture, and receives a high polish. Acacia homalopJnjUa, 
myaU wood, yields a fragrant timber, used for ornamental 
purposes. A kind of Acacia is called in Australia Bricklow. 
In common language the term Acacia is often applied to 
species of the genus Eobinia, which belongs also to the 
Leguminous family, but is placed in a difl’orent section. 
ItMnia Pseudo-acacia, or false Acacia, is cultivated in 
the milder parts of Britain, and forms a largo tiec, with 
beautiful pink pea-like blossoms. The tree Is .sometimes 
called the Locust tree. 



ACADEMY 


A cademy, dKaSi^/ieia,^ a suburb of Athens to the north, 
forming part of the Ceramicus, about a mile beyond 
the gate named Dypilum. It was said to have belonged 
to the hero Academus, but the derivation of the word is 
unknown. It was surrounded with a wall by Hipparchus, 
and adorned with walks, groves, and fountains by Cimon, 
the son of Miltiades, who at his death bequeathed it as a 
public pleasure-ground to his fellow-citizens. The Academy 
was the resort of Plato, who possessed a small estate in the 
neighbourhood. Here he taught for nearly fifty years, till 
his death in 348 b.o.; and from these “groves of the 
Academy where Plato taught the truth,” ^ his school, as 
distinguished from the PeripatGtic.s, received the name of 
the Academics. 

The same name (Academia) was in after times given by 
Cicero to his villa or country-house near Puteoli. There 
was composed his famous dialogue. The Academic Ques- 
tions. 

Of the academic school of philosophy, in so far as it 
diverged from the doctrines of its groat master (see Plato), 
we must treat very briefly, referring the reader for parti- 
culars to the founders of the various schools, whose names 
we shall have occasion to mention. 

The Academy lasted from the days of Plato to those of 
Cicero As to the number of successive schools, the critics 
are not agreed. Cicero himself and Varro recognised only 
two, the old and the new, Sextus Empiricus adds a third, 
the middle; others a fourth, that of Philo and Charmidas; 
and some even a fifth, the Academy of Antiochns. 

Of the old Academy, the principal leaders were Speusip- 
pus, Plato's sister’s son, and his immediate successor; 
Xeno crates of Chalcedon,who with Speusippus accompanied 
Plato in Ms journey to Sicily; Polemo, a dissolute young 

1 The bye-form which occurs in Diogenes Laertius, is pro- 

bably a rationalistic attempt to interpret the word, s:«:h as we com- 
monly meet with in the writings of Plato. 

^ Horace, Ep, ii. 2, 45, 


Athenian, who came to laugh at Xonocrato.s, and ivmauu'd 
to listen (Horace, Sat , ii. 3, 253); Crato.s, and Cranior, flu* 
latter of whom -wrote a treatise, ircpl irerOov?, piai.seil by 
Cicero. Speusippus, like the Pythagorean.s, Avitli whom 
Aristotle compares him, denied that the Platonic (Jood 
could he the first principle of tliing.s, for (he .siiid) the 
Good is not like the germ which gives birtli to pliLnt.s iuitl 
animals, but is only to be found in already existing thing.-'. 
He therefore derived the universe from a primeval indeter- 
minate unit, distinct from tlio Good; from tlii.s unit ho 
deduced three principles — one fur niimher.s, one for maem- 
tude, and one for the soul. The Deity ho conceived a.s 
that li-ving force which rules all and rc.side.s ev eryv\ liei e. 
Xenocrates, though like Spcusippu.s infected vitli P}tlui- 
goreanism, was the most faithful of Plato’s .suc'cesv,or.s. 1 1 e 
distinguished three essences: the .sensible, the inttlligihle, 
and a third, compounded of the other two. I’lio .spliere of 
the first is aH below the heavon.s, of tlie .second all heyund 
the heavens, of the third heaven itself. To each of tlu-.-.e 
three spheres one of our faculties corre.spond.H. To the st n- 
sihle, sense; to the inteUigihlc, intellect or reason; to the 
mixed sphere, opinion (Soia). So far he closely folhms 
the psychology and cosmogony of his master; hut Cieero 
notes as the characteristic of both Speusii)pu.s and Xuuo 
crates, the abandonment of the Socratic priiunple of 
hesitancy. 

Of the remaining three, the same -writer (who i.s our pil ii- 
cipal authority for the history of the Academic .schoifl) telLs 
us that they preserved the Platonic doctrine, but raipha.si^cd 
the moral part. On the old Academy he proiimmces the 
following eulogium {Be Fin. v. 3); “Their writings and 
method contain aU liberal learning, all history, all polite 
discourse; and besides, they embrace such a variety of 
arts, that no one can undertake any noble career without 

their aid In a word, the Academy is, as it wuri>, the 

workshop of every artist” Modern criticism has not m- 
dorsed this Mgh estimate. They preseiwed, it is true, an i 
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elaborated many details of the Platonic teaching, which we 
could ill have spared, but of Plato’s originality and specu- 
lative power, of his poetry and enthusiasm, they inherited 
nothing j “ nor amid all the learning which has been pro- 
fusely lavished upon investigating their tenets, is there a 
single deduction calculated to elucidate distinctly the 
character of their progress or regression.” ^ There is a 
saying of Polemo’s, which will illustrate their virtual 
abandonment of philosophy proper : “We should exorcise 
ourselves in business, not in dialectical speculation.” 

Arcesilaus, the successor of Crates, the disciple of Theo- 
phrastus and Polomo, was the founder of the second or 
middle Academy. He professed himself the strict fol- 
lower of Plato, and seems to have been sincerely of opinion 
that his was nothing but a legitimate development of the 
true Platonic system. He followed the Socratic method 
of teaching in dialogues; and, like Socrates, left no writ- 
ings, — at least the ancients were not acquainted with any. 
But we have no evidence that he maintained the ideal 
theory of Plato, and from the general tendency of his 
teaching it is probable that he overlooked it. He affirmed 
that neither our senses nor our mind can attain to any 
certainty; in all we must suspend our judgment; proba- 
bility IS the guide of life. Cicero tells us that he was 
more occupied in disputing the opinions of others than in 
advancing any of his own. Arcesilaus is, in fact, the 
founder of that academic scepticism which was developed 
and systematised by Carneades, the founder of the third 
or new Academy. He was the chief opponent of the 
Stoics and their doctrine of certitude. This is attested hy 
a well-known saying of his : “ If there had been no Chry- 
sippus, there would have been no Carneades.” To the 
Stoical theory of perception, the <j>avTa<rCa KaraXfjirrucriy by 
which they expressed a conviction of certainty arising 
from impressions so strong as to amount to science, he 
opposed the doctrine of dKaTaXrjipia, which denied any 
necessary correspondence between perceptions and the 
objects perceived. But while denying the possibility of 
any knowledge of things in themselves, he saved himself 
from absolute scepticism hy the doctrine of probability or 
verisimilitude, which may serve as a practical guide in life. 
Thus he announced as his criterion of truth an imagination 
or impression (cfjavracrta) at once credible, irrefragable, and 
attested by comparison with other impressions. The wise 
man might be permitted to hold an opinion, though he 
allowed that that opinion might bo false. In ethics, how- 
ever, he appeared as the pure sceptic. On his visit to 
Home as an ambassador from Athens, he alternately main- 
tained and denied in Ms public disputations the existence 
of justice, to the great scandal of Cato and all honest 
citizens. 

On the fourth and fifth Academies, we need not dwell 
long. Philo and Antiochus both taught Cicero, and with- 
out doubt communicated to him that mild scepticism, that 
e decticism compounded of almost equal sympathy with 
Plato and Zeno, which is the characteristic of Ms philo- 
sojihical writings. The Academy exactly corresponded to 
the moral and political wants of Eome. With no genius 
for speculation, the better Eomans of that day were con- 
tent to embrace a system wMch, though resting on no 
philosophical basis, and compounded of heterogeneous 
dogmas, offered notwithstanding a secure retreat from 
religious scepticism and political troubles. “ My words,” 
says Cicero, speaking as a true Academician, “do not 
proclaim the truth, like a Pythian priestess; but I conjec- 
ture what is probable, lite a plain man; and where, I ask, 
am I to search for anything more than verisimilitude?” 
And again ; “ The characteristic of the Academy is never to 
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interpose one’s judgment, to approve what seems most pro- 
bable, to compare together different opinions, to see what 
may be advanced on either side, and to leave one’s listeners 
free to judge without pretending to dogmatise.” 

Academy, in its modem acceptation, signifies a society 
or corporate body of learned men, estabhshed for the ad- 
vancement of science, literature, or the arts. 

The first institution of this sort we read of in history 
was that founded at Alexandria by Ptolemy Soter, wMch 
he named the Museum, ficwa-eTov. After completing Ms 
conquest of Egypt, he turned his attention to the cidtiva- 
tion of letters and science, and gathered about him a large 
body of literary men, whom he employed in collecting 
books and treasures of art. This was the origin of the 
library of Alexandria, the most famous of the ancient world. 
Passing by the academies which were founded by the 
Moors at Grenada, Corduba, and as far east as Samarcand, 
the next instance of an academy is that founded by Charle- 
magne at the instigation of the celebrated Alcmn, for 
promoting the study of grammar, orthography, rhetoric, 
poetry, history, and mathematics. In order to equalise aU 
ranks, each member took the pseudonym of some ancient 
author or celebrated person of antiquity. For instance, 
Charlemagne himself was David, Alcuin became Flaccus 
Albinus. Though none of the labours of this academy 
have come down to us, it undoubtedly exerted considerable 
influence in modelling the language and reducing it to rules. 

In the following century j(Ufred founded an academy at 
Oxford. TMs was rather a grammar school than a society 
of learned men, and from it the University of Oxford 
originated. 

But the academy which may be more justly considered 
as the mother of modern European academies is that of 
Floral Games, founded at Toulouse in the year 1325, by 
Clemens Isaurus Its object was to distribute prizes and 
rewards to the troubadours. The prizes consisted of 
flowers of gold and cover. It was first recognised hy the 
state in 1694, and confirmed hy lettors-patent from the 
Mng, and its numbers limited to thirty-six. It has, except 
during a few years of the republic, continued to the present 
day, and distributes annually the following prizes : — ^An 
amaranth of gold for the host ode, a silver violet for a 
poem of sixty to one hundred Alexandrine lines, a silver 
eglantine for the best prose composition, a silver marigold 
for an elegy, and a silver lily presented in the last century 
by M. de Malpeyre for a hymn to the Yirgin. 

It was the Eenaissance wMch was par excellmce the era 
of academies, end as the Italians may be said to have dis- 
covered anew the buried world of literature, so it was in 
Italy that the first and by far the most numerous academies 
arose. The earliest of these was the Flatmic Academy, 
founded at Florence by Cosmo de Medici for the study of 
the works of Plato, though subsequently they added the 
explanation of Dante and other Italian authors. 

Marsilius Ficinus, its principal ornament, in his TJmlogka 
FUaonica, developed a system, chiefly borrowed from the 
later Platonists of the Alexandrian school, wMch, as it 
seemed to coincide with some of the leading doctrines of 
Christianity, was allowed by the church. His Latin trans- 
lation of Plato is at once literal, perspicuous, and correct; 
and as he had access to MSS. of Plato now lost, it has in 
several places enabled us to recover the original reading. 
After the expulsion of the Medici from Florence, the 
Platonic Academy was dissolved. 

In giving some account of the principal academies of 
Europe, which is all that this article professes to do, we 
shall, as far as possible, arrange them under different heads, 
according to — 1st, The object wMch they were designed 
to promote; 2d, The countries to which they belong. 
This classification, though, perhaps, the best available, is 


^ Archer Hutler, Leot. on Ane, Fhil. ii. 816. 
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necessarily imperfect, inasmucli as several of those we shall 
mention were at once literary and scientific, and many 
associations for similar objects were known by some other 
name. Thus, with the doubtful exception of the Royal 
A-Cadeiny of Aits, England has no academies in the proper 
sense of the word. For those institutions in England which 
answer to Italian academies, we must refer the reader to 
the aiticle Society. 

I SciENTiFio Academies. — Italy . — The first society 
for the prosecution of physical science was that established 
at Naples, 1560, under the presidency of Eaptista Porta^. 
It was called Academia Secretomm Natures or de Secreti. 
It arose from a meeting of some scientific friends, who 
assembled at Porta’s house, and called themselves the Otiosi. 
No member was admitted who had not made some useful 
discovery in medicine or natui-al philosophy. The name 
suggested to an ignorant pubhc the prosecution of magic 
and the black arts. Porta went to Rome to justify himself 
before Paul III. He was acqiutted by the Pope, but the 
academy was dissolved, and he was ordered to abstain for 
the future from the practice of all illicit arts. 

At Rome he was admitted to the Lincei, ^ academy 
founded by Federigo Cesi, the Marcese di Mouticelli. The 
device of the Lincei was a lynx with its eyes turned towards 
heaven tearing a Cerberus with its claws, intimating that 
they were prepared to do battle with error and falsehood. 
Their motto was the verse of Lucretius desenbing rain 
dropping from a cloud — “ Redit agmine dulci" ^ Besides 
Porta, Galileo and Colonna were enrolled among its mem- 
bers. The society devoted itself exclusively to physical 
scien co. Porta, under its auspices, published his great work, 
Maffite Nahiralis libri sox., 1589, in fol. j his Phytogno- 
monica, or, the occult virtue of plants ; his Pe Humana Phy- 
siognomia, from which Lavater largely borrowed j also various 
works on optics and pneumatics, in which he approached 
the true theory of vision. Ho is even said by some to 
have anticipated Galileo in the invention of the telescope. 

But the principal monument still remaining of the zeal 
and industry of Cesi and his academy is the Phytobasanos, 
a compendium of the uatiu’al history of Mexico, written by 
a Spaniard, Hernendez. During fifty years the MS. had 
been neglected, when Cesi discovered it, and employed 
Terentio, Fabro, and Colonna, all Lynceans, to edit it and 
enrich it with notes and emendations. Ccsi’s own great 
work, Theatnim Natures, was never published. The MS. 
still exists in the Albani Library at Rome. After Cesi’s 
death, 1630, the academy languished for some years under 
the patronage of Urban VIII. An academy of the same 
name was inaugurated at Rome 1784, and still flourishes. 
It numbers among its members some of our English philo- 
sophers. But the fame of the Lincei was far outstripped 
by that of the AccadeTtda del Cimento, established in 
Florence 1657, under the patronage of the Grand Duke 
Ferdinand II., at the instigation of his brother Leopold, 
acting under the advice of Yiviani, one of the greatest 
geometers of Europe. The object of this academy was 
(as the name imjilies) to make expei'iments and relate them, 
abjuring all preconceived notions. Unfortunately for 
science, it flourished for only ten years. Leopold in 1667 
was made a cardinal, and the society languished without 
its head. It has, however, left a record of its labours in 
a volume containing an account of the experiments, pub- 
lished by the secretary in 1667. It is in the form of a 
beautifully printed folio, with numerous full print pages of 
illustration.'!. It contains, among others, those on the 
supposed incompressibility of water, on the pressure of the 
air, and on the universal gravity of bodies. Torricelli, the 
bventor of the barometer, was one of its members. 

Passing by numerous other Itahaii Academies of Science, 
we come to those of modern times. 


The Royal Academy of Sciences at Turin originated in 
1757 as a private society; in 1759 it published a volume 
of Miscellanea PMUsopldco-Mathematica Soon talk iriveUe 
Taurinensis ; shortly after it was constituted a Ruyil 
Society by Charles Emanuel III, and in 1783 Victor 
Amadeus III. made it a Royal Academy of Sciences. It 
consists of 40 membem, lesidents of Turin, 20 non- 
resident, and 20 foreign members. It publishes each 
year a quarto volume of proceedings, and has downed 
and awarded prizes to many learned wuiks. 

Fraiue . — The Old Academy of Sciences originated in niucli 
the same way as the French Academy. A private society 
of scientific men had for some thirty years been accustomed 
to meet first at the house of Montmori, the maitrc diss 
requfites, afterwards at that of Thevenot, a great traveller 
and ma.Ti of universal genius, in order to coin'crse on their 
studies, and communicate their discoveries. To this 
society belonged, among others, Descartes, Oas^ondi, 
Blaise Pascal, and his father. Hobbes, the philosopher 
of Malmesbury, was presented to it during his \isit to 
Paris in 1640. Colbert, just as Richelieu in the case 
of the French Academy, conceived the idea of gi^ilJg an 
official status to this body of learned men. Seven eminent 
mathematicians, among whom were lln3''ghcns and Do 
Bessy, the author of a famous treatise on magic siinare-^, 
were chosen to form the nucleus of the new socioly. -V 
certain number of chemists, physicians, and anatonii'ts 
were subsequently added. Ponsiuns were granted by 
Louis XIY. to each of the members, and a fund for 
instruments and expeiimentations placed at their tli.sp(Wil. 
They commenced their session the 22d December lOtJt) 
in the Royal Libraiy. They met twice a week— the 
mathematicians on the Wednesdays, the iiliysicists (as tho 
natiuulists and physiologists wore then Ciilled) on the 
Saturdays. Duhainel was appointeil secretary by^ the 
king. This post he owed moio to his polislied batinily 
than to his scientific attainments, all tlio jintcecdiiigi 
of the society being recorded in Latin. A triM'-nri-r 
was also nominated, who, notwithstanding lii.s pn'timtiyu 
title, was nothing more than coiiscnmtor of the .srij-ntilic 
instruments, &c. At first the academy was rather !i 
laboratory and observatory than an academy prop' r, 
Experiments were undertaken in comiuou and rfiilt.i 
discussed. Several foreign savants, in ]*aitli'ular Iho 
Danish astronomer Roomer, joined the .society, iitti.iefed 
by the liberality of the Grand Monarque ; and tiie (lerni.in 
physiemn and geometer T.schinihan.sen and Sir 1 ..iiic 
Newton wero made foreign as-sociate-s. I’ho de:itli of 
Colbert, who was succeeded by Louvoi.'!, cxerci.^ed a dioi > 
trous e&ct on the fortunes of the academy. 'I’lie labniuM 
of the academicians were diverted from the jmr nit of 
pure science to such works as the con.stnielion ot foJint.nni 
and cascades at yersaille.s, and the nmtlu*niiitiriiin.< were 
employed to calculate the odds of the gainc.s of liinwjm m-t 
and bassett.' In 1699 the academy was reram.-^tituted 
by M. de Pontehartrain, under whose <h*partnu*nl sis 
secretary of state the academies came. J»y its m-w con- 
stitution it consisted of ten honorary niembciv, m<*u of 
high rank, wffio intcrosted lhemselve.s in .‘'eicnet*, lift '-in 
pensionaries, who were the working iiiembcr.s, throe 
geometiicians, and the same number of {i.slronoiur'r.^ 
mechanicians, anatomist.?, and chemi.'^t.s. Each .‘ici'tion of 
three had two associates attached to it, and Id'.-'itk.’!, 
pensionary had the power of naming a pupil. There were 
eight foreign and four free associates. The oltici'r.s wore, 
a president and a vice-president, named by the king from 
among the honoraiy membem, and a secrefiiry uiul tnus mvr 
chosen from the pensionaries, who held their ofitei'i for 
life. Fontenelle, a man of wit, and rather a poiiuhiri.-or or 
sciences than an original investigator, .succeeded J )uhani*'l ,ia 
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secretary. The constitution, as is evident, was purely axisto- 
cratical, and unlike that of the French Academy, in which 
the principle of equality among the members was never 
violated. Science was not yet strong enough to dispense 
■with the jiatronago of the great. The two leading spirits 
of the academy at this penod wore Clairaut and E4aumur. 
Clairaut was the first to explain capillary attraction, and 
predicted within a few days of the correct tune the return 
of Halley’s comet. His theory on the figure of the eaith 
was only superseded by Laplace’s Mecanique Geleste. 
Reaumur was principally distinguished by his practical 
discovenos, and a thermometer in common use at the 
Xiresent day bears his name. 

To trace the subsequent fortunes of this academy would 
far exceed our limits, being equivalent to writing the history 
of the rise and progress of science in France. It has 
reckoned among its members Laplace, Buffon, Lagrange, 
D’Alembert, Lavoisier, and Jussieu, the father of modem 
botany. Those of our readers who wish for further informa- 
tion wo would refer to M. Alfred Mauiy’s excellent history. 

On 21st December 1792, the old Academy of Sciences 
mot for the last time. Many of the members fell by the 
gmUotine, many were imprisoned, more reduced to indi- 
gence. The aristocracy of talent was almost as much 
detested and persecuted by the Revolution as that of rank. 

In 1795 the Convention decided on founding an Insti- 
tute, which was to replace all the academies. The first 
■class of the Institute corresponded closely to the old 
academy. See Institute. 

In 181G the Academy was reconstituted as a branch of 
the Institute. The now academy has reckoned among its 
mombors, besides many other brilliant names, Carnot the 
engineer, the physicians Fresnel, Ampere, Arago, Biot, tlie 
chemists Qay-Lussao and Th6nard, the zoologists G. Cu-vier 
and the two Geoflfroy Saint-Hilairos. 

The French had also considerable academies in most of 
their large towns. Montpellier, for example, had a Royal 
Academy of Sciences, founded in 1706 by Louis XIV., on 
nearly the same footing as that at Paris, of which, indeed, 
it was in some measure the counterpart. It was recon- 
stitutcil in 1847, and organised under three sections — 
luedicino, scionco, and letters. It has continued to publish 
annual repoits of considerable value. Toulouse also had 
an aca<lcniy under the clenoniinalion of Lauternists; and 
tlnuc ivere analogous institutions at Nlmes, Arles, Lyons, 
Dijon, Bordeaux, and other places. Of these several, wo 
believe, arc still in Gxi.slence, if not in activity. 

Before passing on to Gorman academies, wo may here 
notice a private scientific and philosophical society, the 
precursor of the French Academy of Sciences. It does not 
appear to have had any distinguishing name; but the pro- 
moter of it was Eusebius Ptenaudot, Counsellor' and Phy- 
sician in Ortlinary to the King of France, and Doctor 
Regent of the Faculty of Physic at Paris, by whom a full 
account of its conferences was published, translated into 
English by G. Havers, 1064. In the preface it is said to 
be “ a production of an assembly of the choicest wits of 
France.” We will quote a few of the subjects of these 
discussions in order to show the character of the society: — 
"Why the loadstone draws iron;” “Whether the soul’s 
immortality is demonstrable by natural reason “ Of the 
little hairy girl lately seen in this city.” On subjects of 
popular superstition their vie\vs were far in advance of the 
time. Of judicial astrology it is said, “ Why should wo 
seek in heaven tlio causes of accidents which befall us if 
we can find them on earth?” Of the philosopher’s stone — 
“ This most extravagant conceit, that it is the panacea, 
joined to the other absurdities of that chimerical art, makes 
us believe that it is good for nothing but to serve for 
imaginary consolation to the miserable.” 
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Germany. — The Collegium Curiosum was a scientific 
society, founded by J. C. Sturm, professor of mathematics 
and natural philosophy in the University of Altorff, in 
Franconia, in 1672, on the plan of the Accademia del 
Oimento. It originally consisted of 20 members, and con- 
tinued to flourish long after the death of its founder. The 
early labours of the society were devoted to the repetition 
(under vaiied conditions) of the most notable experiments 
of the day, or to the discussion of the results. Two volumes 
of proceedings were published by Stnim in 1676 and 1685 
respectively. The Frogramma Invitaiorium is dated June 
3, 1672; and Sturm therein urges that, as the day of dis- 
putatious philosophy had given way to that of experi- 
mental philosophy, and as, moreover, scientific societies had 
been founded at Florence, London, and Romo, it would 
therefore seem desirable to found one in Germany, for the 
attainment of which end he requests the co-operation of 
the learned. 

The work of 1676, entitled Collegium JSxpet'imentale sive 
Guriomm, commences with an account of the diving-bell, 
“ a new invention;” next foUow chapters on the camera 
obscura, the Torricellian experiment, the air-pump, micro- 
scope, telescope, &c. The two works have been pronounced 
by a competent authority ^ to constitute a nearer approach 
to a text-book of the physics of the period th<an any pre- 
ceding work. 

The JRoyal Academy of Sciences at Berlin was founded 
in 1700 by Frederic I. after Leibnitz’ comprehensive plan, 
but was not opened till 1711. Leibnitz was the first presi- 
dent. Under Maupertuis, who succeeded him, it did good 
service. Its present constitution dates from January 24, 
1812. It is divided into four sections — ^physical, mathe- 
matical, philosophica], and historical Each section is under 
a qiaid secretary elected for life ; each secretary presides in 
turn for a quarter of a year. The members are — Isf, Re- 
gular members who are paid; these hold general meetings 
every Thiu’sday, and sectional meetings every Monday. 2tf, 
Foreign members, not to exceed 24 in number. 3d, Hon- 
orary members and con'capondonta. Since 1811 it has 
published yearly, lUmoires de VAcad&mie IloyaU ties Sciences 
et Belles Lettres d Berlin. For its scientific and philoso- 
phical attainments the names of W. and A. v. Humboldt, 
Idcles, Savigny, Schloiennachcr, Boi»p, and Ranke, will 
sufficiently vouch. 

The Academy of Sciences at Mannheim was established 
by Charles Theodore, Elector Palatine, in the year 1755. 
The ijlan of this institution was funiished by Schiepflin, 
according to which it was divided into two classes, the his- 
torical and physical. In 1780 a sub-division of the latter 
took place into the physical, properly so-called, and the 
meteorological. The meteorologicM observations are pub- 
lished separately, under the title of Ephemerides Societatis 
Met&rrologiccB Palatinoe. The historical and physical me- 
moirs aro published under the title of Acta Academias 
Theodoro-Falaiince. 

The Electoral Bavarian Academy of Sciences at Munich. 
was established iu 1769, and publishes its memoirs under 
the title of Ahhandlungm der Baierischen Afcademie. Soon 
after the Elector of Bavaria was raised to the rank of king, 
the Bavarian government, by his orders, directed its atten- 
tion to a new organisation of the Academy of Sciences of 
Munich. The design of the king was, to render its labours 
more extensive than those of any similar institution in 
Europe, by giving to it, under the direction of the ministry, 
the immediate superintendence over aU the establishmenfa 
for public instruction in the kingdom of Bavaria, The Privy- 
Councillor Jacobi, a man of most excellent character, and of 
conriderable scieutifio attainments, was appointed president 


1 Mr G. F. Bodwea, in tlio Chemical June 21, 1867. 
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Tlie EUctoml Academy at Erfurt was established by the 
Elector of Mentz, in the year 1754 It consists of a pro- 
tector, president, diiector, assessors, adjuncts, and asso- 
ciates. Its object is to promote the useful sciences. The 
memoirs were originally published in Latin, but afterwards 
in German. The Hessian Academy of Sciences at Giessen 
pubhsh their transactions under the title of Ada Fhilo- 
sophico-Medica Academice JScienUarum Principalis Hessiaeas. 
In the Netheilands there are scientific academies at Elush- 
iiig and Brussels, both of which have published their 
tiansactious 

lixtssia. — The Impet'ial Academy of Sciences at St 
Petersburg was projected by the Czar Peter the Great. 
Having in the course of his travels observed the advan- 
tage of public societies for the encouragement and promo- 
tion of hterature, he formed the design of founding an 
academy of sciences at St Petersburg. By the advice 
of Wolff and Leibmtz, whom he consulted on this occasion, 
the society was accordingly regulated, and several learned 
foreigners were invited to become members. Peter him- 
self drew the jilan, and signed it on the 10th of Pebruaiy 
1724; but he was prevented, by the suddenness of his 
death, from carrying it mto execution. His decease, how- 
ever, did not pi event its completion, for on the 21st of 
December 1725, Catharine I. established it according to 
Peter’s plan, and on the 27th of the same month the society 
assembled for the first time. On the 1st of August 1726, 
Catharine honoured the meeting with her presence, when 
Professor Bulfinger, a German naturahst of great emuience, 
pronounced an oration upon the advances made in the 
theory of magnetic variations, and also on the progress of 
research in so far as regarded the discovery of the longi- 
tude. A short time afterwards the empress settled a fund 
of £4982 per annum for the support of the academy; and 
15 members, all eminent for their learmng and talents, 
wore admitted and pensioned, under the title of professors 
in the various branches of science and literature. The most 
distinguished of these professors were Nicholas and Daniel i 
BernouiUi, the two De Lisles, Bulfinger, and Wolff. j 

During the short reign of Peter II. the salaries of the | 
members were discontinued, and the academy utterly 
neglected by the Court; but it was again patronised by the 
Empress Anne, who even added a seminary for the educa- j 
tion of youth under the superintendence of the professors, j 
Both institutions flourished for some time under the 
direction of Baron Korf; but upon his death, towards the 
end of Anne’s reign, an ignoiant person being appointed 
president, many of the most able members quitted Russia. 
At the accession of Elizabeth, however, new life and vigour 
were infused into the academy. The origmal plan was 
enlarged and improved; some of the most learned foreigners 
were again drawn to St Petersburg; and, what was considered 
as a good omen for the hterature of Russia, two natives, 
Lomoiiosof and Rumovsty, men of genius and abihties, 
who had prosecuted their studies m foreign universities, 
were enrolled among its members. Lastly, the annual 
income was increased to £10,659, and sundry other advan- 
tages were conferred upon the institution. 

The Empress Catharine II., with her usual zeal for 
promoting the diffusion of hnowledge, took this useful 
society under her immediate protection. She altered the 
court of directors greatly to the advantage of the whole 
body, corrected many of its abuses, and infused a new 
vigour and spirit into their researches. By Catharine’s 
particular recommendation the most ingenious professors 
visited the various provinces of her vast dominions; and as 
the funds of the academy were not sufficient to defray fihe 
whole expense of these expeditions, tho empress supplied 
the deficiency by a grant of £2000, which was renewed as 
occasion required. 


The purpose and object of these travels wdl apjjear from 
the instructions given by the academy to the &evei«il per- 
sons who engaged in them. They weie ordeied to institute 
inquiries respecting the different sorts of earths and waters; 
the best methods of cultivating barren and dcseit s])ots, 
the local disorders incident to men and animals, together 
with the most efficacious means of rebe\'ing them, the 
breeding of cattle, particularly of sheep ; tho rearing of bees 
and silk-worms, the different places and objects for fishing 
and huntmg; minerals of aU kinds; the arts and trades, 
and the formation of a Flora Russica, or collection of iiidi- 
genons plants They were particularly instructed to rectify 
the longitude and latitude of the principal towns ; to make 
astronomical, geographical, and meteorological observa- 
tions; to trace the courses of iivcrs, to constiuct the must 
exact charts; and to be very distmet and accurate in re- 
markmg and describing tho manners and customs of the 
different races of people, their drosses, language.s, anti- 
qmties, traditions, history, religion; in a word, to gain 
every information which might tend to illustrate the i cal 
state of the whole Russian empue. More amjde instruc- 
tions cannot well be conceived; and they aiipear to bavo 
been very zealously and faithfully executed Tiic conse- 
quence was that, at that time, no countiy could boast, 
within the space of so few ycai’S, such a number of excellent 
pubheations on its internal state, its natural jiiuduction.'^, 
its topography, geography, and histoiy, and on the inannci'*, 
customs, and languages of tho different lubes vho inhulnt 
it, as issued from tho press of this academy. In il.'S re.searehes 
m Asiatic languages, and general knowledge of Oriental 
customs and religions, it proved itself tho worthy rival of 
OUT own Royal Asiatic Society. 

i The first transactions of this society were published in 
' 1728, and entitled Commmtavii Acadeviiw Sckututrntn 
Imperialis Petropolitance ad ajinum 1726, with a dedica- 
I tion to Peter II. The pulfiication was continued under 
this form until the year 1747, when tho tiansactiona -wcie 
callfcd Novi Cortmentarii AcaihmWf <tc. , and in 1777, the 
academy again changed the title iaio Acta Academia' Seim- 
tiarwm Imperialis Petropolitanoe, and lilccwi.se made .some 
alteration in the arrangements and plan of tho work. The 
papers, which had been hitherto published in the Latin 
language only, were now written iudiffcrcnlly either in 
that language or in French, and a preface ad«led, entitled 
Partie Nistorique, which contains an account it.s pro- 
ceedings, meetings, the admission of new ineniltcns, and 
other remarkable occurrences. Of tho Commudnrius, i i 
volumes were published: the first of the New Cummm- 
taries made its appearance in 1750, and the twcnticlli in 
1776. Under the new title of Acta Acadnuia , a iminlicr of 
volumes have been given to the public; and twtt an* printed 
every year. These transactions abound with ingenious uml 
elaborate disquisitions upon various parts of seieiu'u ami 
natural history; and it may not be an exaggemtion to a.s.s<'rt, 
that no society in Europe has more distingui.shc<l it.self for 
the excellencG of its pubheations, particularly in the more 
abstruse parts of pure and mixed matlieinuties. 

The academy is stiU composed, as at first, of la pro- 
fessors, besides the ijrosident and director. Each of the.st* 
professors has a house and an annual stiiicnd of fniin 
to £600. Besides the professors, there are four ailjum-t.s, 
with, pensions, who are present at the .sitting.*} t»f thtj .soiiety, 
and succeed to the first vacancies. The tUrcctiou of the 
academy is generally entrusted to a person of dLstiuetiuu. 

Tho buil^ngs and appamtus of this academy are ttn u 
vast scale. There is a fine library, cuji.siating of 
curious books and manuscripts ; together with an extensive 
museum, in which tho various branches of natural Instory, 
&c., are distributed in different apartmeuta. The latter is 
extremely rich in native productions, having been cuuBt* 
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clerably luigmeutcd by tlie collections made by Pallas, 
Gmelin, Guldenstaedt, and oilier professors, during their 
expeditions through the various parts of the liussian ein- 
liire. The stuffed animals and birds occupy one apartment. 
The chamber of rarities, the cabinet of coins, &c., contain 
innumerable ai tides of the highest curiosity and value. 
The motto of the society is exceedingly modest, it consists 
of only one word, Paulatim. 

Stvoden — The Academy of Sciences at StocUiobn, or the 
Jioyal Sivedish Academy, owes its institution to six persons 
of distmgiu.shed learning, among whom was the celebrated 
Limiious. They originally met on the 2d of Juno 1739, 
when they formed a private society, in which some dis- 
sertations were read; and in the cud of the same year 
their first publication made its aiipcaraiice. As the meet- 
ings continued and the members increased, the society 
attracted the notice of the king; and, accordmgly, on the 
31st of Mai eh 1741, it was incorporated under the name 
of the Iloyal Swedish Academy Not receiving any pen- 
sion from the crown, it is merely under the protection of 
the king, being directed, like our Iloyal Society, by its own 
members. It has now, however, a large fund, wliich has 
chieriy arisen from legacies and other donations; but a pro- 
fessor of experimental jihilosoiiliy, and two secretaries, are 
still the only persons who receive any salaries. Each of 
the members resident at Stockholm becomes president by 
rotation, and continues in office during three months. 
There are two kinds of members, native and foreign; the 
election of the former take places in April, that of the latter 
in July; and no money is paid at the time of admission. 
The dissertations read at each meeting are coHecled and 
published four limes in the year : they are ■written in the 
Swedish language, and printed in octavo, and the annual 
publications make a volume. The first 40 volumes, which 
wore completed in 1779, are called the Old Transactions. 

Lcnmirl'. — ^Tlio Royal Academy of Sciences at Copen- 
hagen owes its institution to the zeal of six individuals, 
whom Christian VI., in 1742, ordered to arrange his cabinet 
of medals. These iiersoiis wore John Gram, Joachim Fre- 
deric Ramus, Christian Louis Seheid, Mark Wolthckey, 
Eric rontopidan, and Roriiard Moolman, who, occasionally 
meeting for tins puiposc, extended their designs; associated 
with them otlieis who were eminent in several branches of 
science ; and f urming a kind of literary society, ciuiiloyed 
theiiKSolvcb in searching into, and explaining the history and 
antuputies of their countiy. The Count of Holstein, the 
first pro.si<leut, warmly patronised thi.s .society, and rccom- 
moniled it so strongly to Christian VI. that, in 1743, his 
Danish majesty took it under his protection, called it the 
Royal Academy of Science.s, endowed it with a fund, and 
ordered the members to join to their fonner pursuits 
natural history, physics, and mathematics. In consequence 
of the royal favour the inombors engaged with fresh zeal ! 
in their pui-suits; and the academy has published IS 
volumes in the Danish language, some of wliich have been 
translated into Latin. 

England. — In IGIG a scheme for founding a Royal 
Academy was started by Edmund Bolton, an eminent 
scholar and antiquary. Bolton, in his petition to King 
James, which was supported by George Villiers, Marquis of 
Buckingham, proposed that the title of the academy should 
be “King James, his Academe or College of honour.” 
In the list of members occurs the name of Sir Konelm 
Digby, one of the original members of the Royal Society. 
The death of the king proved fatal to the undertaking. 
In 1635 a second attempt was made to found an academy, 
under the patronage of Charles I., with ■the title of 
“ Minerva’s Musseum,” for the instruction of young noble- 
men in the liberal arts and sciences, but the project was 
soon dn ipped. About 1645 some of the more ardent followers 
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of Bacon used to meet, some in London, some at Oxford, 
for the discussion of subjects connected with experimental 
science. This was the origin of the Royal Society, which 
received its charter in 1662. See Royal Society. 

Ireland — ^The Royal Irish Academy arose out of a 
society estabhahed at Dubhii about the year 1782, and 
consisting of a number of gentlemen, most of whom 
belonged to the university. They held weekly meetings, 
and read essays in turn on various subjects. The members 
of this society afterwards formed a more extensive plan, 
and, admitting only such names as might add dignity to 
their new institution, became the founders of the Royal 
Irish Academy. They professed to unite the advancement 
of science -with the histoiy of mankind and polite literature. 
The first volume of their transactions (for 1787) appeared 
in 1788, and seven volumes were afterwards published. 
A society was formed in Dubhn, similar to the Iloyal 
Society m London, as early as the year 1683; but the 
distracted state of the country proved nniirojiitious to the 
cultivation of philosophy and literature. 

Ilolland . — ^The Royal Academy of Sciences at Amsterdam, 
erected by a royal ordinance 1852, succeeded the Royal 
Institute of the Low Countries, founded by Louis Napoleon, 
King of Holland, 1808. In 1855 it had published 192 
volumes of proceedings, and received an annual subsidy of 
14,000 florins from the state. 

Spain. — The Academy of Sciences at Madrid, founded 
1774, after the model of the French Academy. 

Portv^al. — The Academy of Sciences at Lisbon is divided 
into three classes — natural history, mathematics, and 
national literature. It consists of 24 ordinary and 36 
extraordinary members. Since 1779 it has published 
Memorias de Lettes'atnra Portmgueza; Memorias Economicas; 
Gollecc^ao de lAvros ineditos di Historia Portugueza. 

II Academies of Belles Letthes — Italy. — ^Italy in the 
16th century was remarkable for the number of its litoraiy 
academies. Tiraboschi, in his History of Italian Literature, 
has given a list of 171; and Jarkius, in his Specimen 
Ilistorioe Academianm Conditarum, onumoratos nearly 
700. Many of those, with a sort of Socratic irony, gave 
tlicmselvcs names expressive of ignorance or simply ludi- 
crous. Such wore the Imnatici of Naples, the Estramganti, 
tlie Fulminales, the Trajiessati, the Drowsy, the Sleepers, 
the Anxious, the Cmfused, the Unstable, the Fantastic, 
the Transformed, the ASthei'ial. “ The first academics of 
Italy diiefly directed their attention to classical literature ; 
they compared manuscripts; they suggested new readings, or 
now inteipretations; they deciphered inscriptions or coins; 
they sat in judgment on a Latin ode, or debated the pro- 
priety of a phrase. Their own poetry had, perhaps, never 
been neglected ; but it was not till the -writings of Bembo 
furnished a new code of criticism in the Italian language, 
that they began to study it with the same minuteness as 
modem Latin.-” “They -were encouragers of a numis- 
matic and lapidary erudition, elegant in itself, and throw- 
ing for ever little specks of light on the still ocean of the 
past, but not very favourable to comprehon.«iive observation, 
and tending to bestow on an unprofitable pedantry the 
honoius of real learning.” ^ The Italian nobility, excluded 
as they mostly -were from politics, and living in cities, 
found in literature a consolation and a career. Such 
academies were oligarchical in their constitution; they 
encouraged culture, but tended to hamper genius and 
exAinguish originality. Of their academies, by far the 
most celebrated was the Accad&tnia della Grusca or Fur- 
fwraiormn; that is, of Bran, or of the Sifted, The title 
was borrowed from a pre-vious society at Perugia, 
Accademia degli Scosd, of the Well-shaken. Its device 


* Hallaan’s hit, to Lit. cf Europe, vol. i. 654, and voL ii. 502. 
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was a sieve j its mottOj “ II piii bcl fior ne cogUe,” it 
collects tlie finest flour of it ; its jirincipal object the puri- 
fication of the language. Its great work was the Vocabun 
lario della Cnisca, the first edition of which was published 
1613. It was composed avowedly on Tuscan principles, 
and regarded the 14th century as the Augustan period of 
the language. Beni assailed it in his Anli-Crusca, and 
this exclusive Tuscan spirit has disappeared in subsequent 
editions. The Accademia della Ciusca is now incorporated 
■with two older societies — ^the Accademia degli Aj)atici 
(the Impartials) and the Accademia Fiorcntina.^ 

Among the numerous other literary academics of Italy 
wo may mention the Academy of Naples, founded about 
1440 by Alfonso, the king; ih.e Academy founded 

1540, to illustrate and perfect the Tuscan tongue, especially 
by a close study of Petrarch ; the Intronati of Siena, 1525; 
the Infiammaii of Padua, 1534; the Eozzi of Siena, sup- 
pressed by Cosmo, 1568. 

The Academy of IIumourLtSf Uraoristi, had its origin at 
Eome in the marriage of Lorenzo Marcini, a Roman gentle- 
man, at which several persons of rank were guests. ^ It 
was carnival time, and so to give the ladies some diversion, 
they betook tliemselvca to the reciting of verses, sonnets, 
speeches, first extempore, and afterwards premeditately, 
which gave them the denomination of BeUi JIumori. 
After some experience, and coming more and more into 
the taato of these exercises, they resolved to foi-m an 
academy of belles lettres, and changed the title of BeUi 
Hiimori for that of Ihimoristi, 

In 1690 the Academy or Society of Arcadians was 
estabhsbed at Romo, for the purpose of reviving ihe study 
of poetry. The founder Creacimbeni is the author of a 
well-known history of Italian poetry. It numbered among 
its members many princes, cardinals, and other ecclesias- 
tics; and, to avoid disputes about pre-eminence, all app^red 
mnakpd aftoi' the manner of Arcadian shepherds. Within 
ton years from its first establishment tho number of 
academicians amounted to 600. 

The Royal Academy of Savoy dates from 1719, and was 
made a royal academy by Charles Felix in 1848. Its 
emblem is a gold orange tree full of flowers and fruit; its 
motto “Flores frnctusque porennes,” being the same as 
those of the famous Florimentcme Academy, founded at 
Annecy by St Francis do Sales. It has published valuable 
memoirs ou the history and antiquities of Savoy. 

Germany. — Of the German literary academies, the 
most celebrated was Die Fruchthruuiende Gesellscliaft, the 
Fruitful Society, cstubhshed at Wciniar 1G17. Five 
princes em’ohed their names among the original members. 
'The object was to purify the mothor tongue. Thc German 
academies copied those of Italy iu their quaint titles and 
petty ceremomals, and exercised little permanent influence 
on tho language or literature of tho country. 

France . — The French Academy was established by order 
of the Idng in the year 1636, but iu its original form it came 
into existence some four or five years earlier. About the 
year 1629 certam hterary friends in Paris agreed to meet 
weekly at the house of one of their number. These meet- 
ings were quite informal, but the conversation turned mostly 
on literary topics; and when, as was often the case, one of 
the number had composed some work, he read it to tho 
rest, and they gave their opinions upon it. The place of 
meeting was the ho-use of M. Conrard, which was chosen 
as being the most central. The fame of these meetings, 
though the members were bound over to secrecy, reached at 
length the ears of Cardinal Richeheu, who conceived so 
high an opinion of them, that he at once promised them 
his protection, and offered to incorporate them by letters 
patent. Nearly all the members would have preferred the 
ebarms of privacy, but, considering the risk they would run in 


iucuning the cardinal’s displeasure, and that by the letter 
of the law all meetings of any sort or kind were prohibited, 
they expressed their gratitude for tho high houour the 
cardinal thought fit to confer on them. They proceeded 
at once to organise their body, settle their laws and constitu- 
tion, appoint officers, and choose tbcir naine. Their officers 
consisted of a diiector and a clianceUor, both cliuacn by 
lot, and a permanent secretary, chosen by votes They 
elected besides a pubfisher, not a member of the boily. 
The director presided at the meetings, ])eing‘ considered 
as primus inter pares, and performing much the same part 
as the speaker in the English House of Commons, iho 
chancellor kept tlio seals, and scaled all tlio olUcial dcicii- 
ments of the academy. The office of the secretary explains 
itself. The cardinal was ex ojicio protector. Tho meet- 
ings were weekly as before. 

The letters patent wore at oiice granted by tho kmg, hut 
it was only after violent opposition and long clolay lluit the 
president, who was jealous of the cardinaVs aulhoiily, con- 
sented to grant the verification required by llie old con- 
stitution of France. 

Tho object for which the academy-vvas founded, ns set forth 
in its statutes, was tho purification of tho Fionch language. 
“ The principal functiou of the academy .sliall bo lo labour 
with aU care and diligence to give certain lulos io mir 
language, and to render it [turc, eloquent, and capable of 
treating the arts and sciences (Art 24). Tlicy ]a’i>pO''ed 
“lo cleanse tho language from the impurities it Inus con- 
tracted iu tho mouths of tho comiuoii pei>i)le, from tho 
jargon of tho lawyers, from tho misusages of igiiomnt 
courtiers, and the abuses of tho pulpit.” — Litttr of Anuh my 
to Cardinal Richelieu. 

Their numbers were fixed at forty. The original member.? 
who formed tho nucleus of the body vero eight, and 
not till 1639 that the full number was completed. 'I'heir 
first undcrtakmg consisted of c.s.says written by all the 
members iu rotation. To judge l»y tbo titles and speei- 
mens which have como down to ii.s, the.se pi)>’.si>''.t'tl jm 
special originality or merit, but re.semljled th<‘ cy<»Hi7c/s' of 
tho Greek rhotoricians. They uo.Kt, at the in.-tanee «if 
Cardinal Richelieu, undertook a criticism of C’«*rneillea 
Gid, the most popular work of tho day. It uas a rule of 
tho academy that no work could bo critielsisl c.veept at tho 
author’s request. It was only the fciir of inctiniiig the 
cardinal’s disxdoasurc winch \\rung from Gorneillo an un- 
willing consent. Tho ciitiquo of tho aca<len'y wsis ic- 
wiittou several times befoio it m<'t ■with the rMidintil'.? 
approbation. After six month.s of oliib(trati«>n. il v..is pub- 
lished under the title, Sentitiinds dc I' Jcffd/uiii- Fran 
sur le Cid. This judgment did not .sati'4y ('nriieille, a? a 
saying attributed lo Inni on the ncea.sion ''httw.'. 
tius,'’ ho said, referring to his la^t pl.iy, “was eniulfiinietl 
by the Duumviri, but ho was ab.adved hy tho people.” 
But Hie ciwvning labour of the acailemy, cominmiced iu 
1639, wms a dictionary of tho Fnan’li language. By the 
twcnty-aixtli article of their statute.s, they were pledg«*d to 
coinpo.so a dictionary, a grammar, a ireatlio ou rhetoric, 
and one on poetry. M. Chapulain, one of tho original 
members and leading spirit.s of tlie academy, pointed ont 
that the dictionary would naturally bo tin* lir.>L of the-u 
works to bo undertaken, and drew' up a pl-iii of the, work, 
which was to a great extent carried ont. A catiilogac w.i.i 
to be made of all the most ai>proved aiit lions, pn t." e and ^ er.-?‘ : 
these wore to be distributed among tho member.?, uml all 
words and phrase.? of Tvliich they approved to be marked 
by them in order to be incorporated in tlnr dietionaty. 
For this they rc.?olvcd themselves into two ciuuiinttee 
■which sat on other than the regular day.?, if. de Vaniirelas^ 


^ A Ixm mot of Uis is 'wortli rccoritiiig. Wlicn rctnruiiij} Ihiuiki fi>r 
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was appointed editor in chief To remunerate him for his 
labours, he received from the cardinal a pension of 2000 
francs. The first edition of this dictionary appeared in 
1C94, the last ComitUment m 1854. 

Instead of following the history of the Freneh Academy, — 
which, like its two younger sisters, the Academy of 
Sciences and the Academy of Inscriptions, was suppres.sed 
in 1790, and reconstituted in 1705, as a class of the Insti- 
tute, — a history which it would be impossible to treat 
adequately in the limit of an article, we will attempt 
brietiy to estimate its influcnco ou French literature and 
language, and point out its principal merits and defects. 
To begin ivitli its merits, it may justly boast that there is 
hardly a single name of the first rank among Frencli 
littcmteurs that it lias not enrolled among its inemhers. 
Muliero, it is tnic, was rejected as a player ; but ive am 
hardly blame the academy for a social prejudice winch it 
shared with tlio ago; and it is well known that it has, 
far as was in its pow^ev, made the amende Iionorcibie. In 
the Salle des Seances is jilaccd the bust of the greatest 
of modern comedians, ivith the inscription, “Itien no 
maiiquo a sa gloiro ; il nianquait h la iiotre ” Descartes 
was excluded from the fact of his residing in Holland. 
Scarron was confined by paralysis to his own house. 
Pascal is the only remaining excoidion, and Pascal was 
better known to his contemporaries as a mathematician 
than a writer. Ilis Lettres Provbiciales were published 
anonymously; and just when his fame was rising he 
retired to Port-Enyal, where he lived the life of a recluse. 
On the other hand, it cannot be denied that the fanteuils 
have often been occiquod by men of no mark in literature 
Kor is the academy wholly exonerated by hi. Livot’s in- 
genious dofonco, that there are but eight mctrshals in the 
French army, and yet the number has never appeared too 
restricted ; for its most ardent admirers will not assort that 
it has, as a rule, chosen the forty most distinguished living 
authors. Court intrigue, rank, and Jinesse have too often 
prevailed over real merit and honesty. Though his facts 
are incorrect, tliorc is much truth in Courier’s caustic 
satire • — “ Dans uno companic do gens faisant profasaiim 
d’espnt oil do s.ivoir, nul no vent pri.'S dc soi un itliis habile 
que soi, inais bien un plus noble, un plus riche: un due 
et jiair lionorc I’Acadihiiio Fiunf,*aiso, qui no vent point de 
Eoileau,^ refuse la Bruy^tre, fait atteudre Voltaire, mais 
vefoit tout (Vabord Chapelaiu ct Conmrt.,” 

Wo have next to consider the influence of the French 
Academy on the language and literature, a subject on which 
the most oi)po.site opinions have boon advanced. On the 
one hand, it has been as.serted tliat it has corrected tho 
judgment, purified tho ta.sto, and formed tho language of 
IVcnch writers, and that to it we owe the most striking 
characteristics of French literature, its purity, ilolieacy, and 
fhjxibillty. Thus Mr Matthew Arnold, in his well-known 
JUmt?/ on the lAterury Influence of Academies^ has pro- 
nounced a glowing panegyric on the French Academy as a 
high court of letters, and rallying point for educated oxjinion, 
as asserting tho authority of a master in matters of tone 
and ta.sto. To it ho attributes in a great measure that 
thoroughness, that ojicnness of mind, that absence of 
vulgarity which he finds everywhere in French literature ; 
and to the want of a similar institution in England he 
trace.s that eccentricity, that provincial sxiirit, that coarse- 
ness, •which, as he thinks, is barely compensated by English 
genias. Thus, too, M. Honan, one of its most distinguished 
living memlxsrs, says that it is owing to tho academy “qu’on 

hiu pciiHion, the cnnimnl remarkail, ” Well, Monsieur, you ■will not 
forgot tho word in your dictionary." “No, Monscigiieur," 

•oplied Vangolas, “and still loss tho gratitude'' 

* Rolloau was eleotod to the Preach Academy 1684, La Bruy&re 
In 1093. 
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pent tout dire sans appareil scliolastique avec la langue 
des gens du inonde." “Ah ue dites,” he exclaims, “ qu’ils 
u’ont rien fait, cos obscures beaux espiits dont la vie se 
pa.sse h, iiustruire le proccs des mots, a peser les syllables. 
11s out fait un chef-d’oeime — la langue frangaiso." On the 
other hand, its inherent defects have been so well summed 
up by M. Laufrey, that we cannot do better than quote 
from his recent history of Napoleon. “ This institution,” 
he says, spcalung of the French Academy, “had never 
shown itself the enemy of despotism. Founded by the 
monarchy and for the monarchy, eminently favourable to 
the sim-it of intrigue and favouritism, incapable of any 
sustained or combined labour, a stranger to those groat 
works inirsucd in common which legitimise and gloiify 
the existence of scientific bodies, occuiiied exclusively with 
learned tiiflos, fatal to emulation, which it pretends to 
stimulate, by the comx)romises and calculations to which it 
subjects it, directed in everything by potty cousideiatioiis, 
and wasting all its energy in childish tournaments, in 
which the flatteries that it showers ou others are only tho 
foretaste of the comx>hnicnts it cx^Dects in return for itself, 
the French Academy seems to have received from its 
founders tho special mission to transform genius into hel 
esprit, and it would be hard to produce a man of talent 
whom it has not demoralised. Drawn in spite of itself 
towards politics, it alternately xmisues and avoids them ; 
hut it is sxieciaUy attracted by the gossip of pohtics, and 
whenever it has so far emancipated itself as to go into 
opposition, it does so as tho champion of ancient prejudices. 
If wo examine its influence on tho national genius, we 
shall SCO that it has given it a flexibility, a bnlhaiicy, a 
polish, which it never possessed before,; but it has done 
so at tho expense of its masculine qualities, its originality, 
its spontaneity, its vigour, its natural grace. It has clis- 
cii>linod it, but it has emasculated, impoverished, and 
rigidifiod it. It secs in taste, not a sense of the beautiful, 
but a certain tyx>o of correctness, an elegant form of medio- 
crity. It has substituted pomp for grandeur, school 
routine for individual inspiration, elaborateness for sim- 
plicity, fadeur and the monotony of literary orthodoxy for 
variety, tho source and spring of intolloctiial life ; and in 
the works x>roduced under its auspices we discover tho 
rhetorician and the writer, never tho man. By all its 
traditions the academy was made to be the natui-al orna- 
ment of a monarchical society, iliehelien conceived and 
created it as a sort of superior centralisation applied to 
intellect, os a high literary court to maintain intellectual 
unity, and protest against innovation. Bonaparte, aware of 
all this, had thought of re-establishing its ancient privileges ; 
but it had in his eyes ono fatal defect — esprit. Kings of 
France could condone a witticism oven against themselves, 
a ^mrvemi could not.” 

In conclusion, we would briefly stale our own opinion. 
The influence of the French Academy has been conservative 
rather than creative. While it has raised tho general 
standard of wnting, it has tended to hamper and crush 
originality. It has done much by its example for style, 
but its attempts to impose its laws on language have, from 
the nature of the case, failed. For, however perfectly a 
dictionary or a grammar may represent the existing lan- 
guage of a nation, an original genius is certain to arise — a 
Victor Hugo, or an Alfred de Musset, who will set at de- 
fiance all dictionaries and academic rules. 

Spain , — Tho Royod Spanish Academy at Madrid held 
its first mooting in July 1713, in the palace of its founder, 
the Duke d’Escalona. It consisted at first of 8 academicians, 
including tho duke; to which number 14 others were 
afterwards added, the founder being chosen president or 
director. In 1714 the king granted them the royal con- 
firmation and protection. Their device is a crucible in 
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tlie middle of the fire, with this motto, fixd,, y 

da esjjZeftdor— “ It purifies, fixes, and gives hnghtness.” 
The imnifier of its members was limited to 24; the Duke 
d’Escalona was chosen dmector for life, but his successors 
were elected yearly, and the secretary for life. Their 
object, as marked out by the royal declaration, was to 
cultivate and improve the national language. They were 
to begin -^vith choosing carefully such words ^ and phrases 
as have been used by the best Spanish writers ; notmg 
the low, barbarous, or obsolete ones; and composmg a 
dictionary wherein these might be distinguished from the 
former. . 

Swede)! —The Hoi/al Swedish Academy was founded in 
the year 1786, for the purpose of purifying and perfoctmg 
the Swedish language. A medal is struck by its direction 
every year in honour of some illustrious Swede This 
academy does not publish its transactions. 

Belgium — Belgium has alw^ays been famous for its 
literary societies. The Httle town of Diest boasts that it 
possessed a society of poets in 1302, and the Catherinists 
of Alost date from 1107. Whether or not there is any 
foundation for these claims, it is certain that numerous 
Chambers of Khetoric (so academies were then called) 
existed in the first years of the rule of the house of Bur- 
giindy. 

The present Royal Academy of Belgium was founded by 
the Count of Cohlenzl at Brussels, 1769. Count Stahren- 
berg obtained for it in 1772 letters patent from Maria 
Theresa, who also granted pensions to all the members, 
and a fund for printing their works. All acaJeimeians 
were ipso facto ennobled. It was reorganised, and a class 
of fine aits added in 1845 through the agency of M. Van 
de Weyer, the learned Belgian ambassador at London. It 
has devoted itself principally to national history and anti- 
quities. 

III. Academies op Arohjeology aito History. — 
Italy . — Under this class the Academy of Uerevda'oeum pro- 
perly ranks. It was established at iRaples about 1755, at 
which period a museum was formed of the antiquities 
found at Herculaneum, Pompeii, and other places, by the 
Marquis Tanucci, who was then minister of state. Its ob- 
ject was to explain the paintings, dec., which were discovered 
at those places; and for this purpose the members met 
every fortnight, and at each meeting three paintings were 
submitted to three academicians, who made their report 
on them at their next sitting. The first volume of &eir 
labours appeared in 1775, and they have been continued 
imder the title of Antichitd di Brcolano. They contam 
engravings of the principal paintings, statues, bronzes, 
marble figures, medals, utensils, &c., with explanations. 
In the year 1807, an Academy of History and Antiqiuties, 
on a new plan, was established at Naples by Joseph Bonar 
parte. The number of members was limited to forty; 
twenty of whom were to be appointed by the king, and 
these twenty were to present to him, for his choice, three 
names for each of those wanted to complete the full num- 
ber. Eight thousand ducats were to be annually allotted 
for the current expenses, and two thousand for prizes to 
the authors of four works which should be deemed by the 
academy most deserving of such a reward. A grand meet- 
ing was to be held every year, when the prizes were to be 
distributed, and analyses of the works read. The first 
meeting took place on the 25th of April 1807; but the 
subsequent changes in the political state of Naples pre- 
vented the full and permanent establishment of this insti- 
tution, In the same year an academy was established at 
Floreuce for the illustration of Tuscan antiquities, which 
published some volumes of memoirs. 

France . — The old Academy of iTiscriptions and Belles 
Lettres was an off-shoot from the Erench Academy, which 


then at least contained the Hite of French learning Louis 
XIV. was of all Fiench king.s the one most occupied with 
his own aggrandisement. Literature, and even science, ha 
only encouraged so far as they redounded to his own glory. 
Nor were literary men iuchneJ to assert their iiiclependouce. 
Boileau well represented the spirit of the age when, in 
dedicating his tragedy of Berenue to Colbert, he wrote — 
‘'The least things become important if in any depee 
they can serve the glory and pleasure of tlie king.” Thus 
It vms that the Academy of Inscriptions arose. At the 
suggestion of Colbert, a company (a committee wo should 
now call it) had been appointed by the king, clioson from 
the French Academy, charged with the office of fuinisliing 
inscriptions, devices, and legends for medals. It consisted 
of four academicians : Chapelain, then considered the poet 
laureate of France, one of the authors of the critique on 
the Cid (see above); I’abbd de Bourzeis; Frangois Car- 
pentier, an antiquary of high repute among his contem- 
poraries; and rabb4 de Capagnes, who owed his appoint- 
ment more to the fulsome flattery of his odes than his 
really learned translations of Cicero and Sallust. This 
company used to meet in Colbert’s libr.aiy in the winter, 
at his country-house at Sceaux in the summer, generally 
on Wednesdays, to serve the convoiiieiice of the minister, 
who was constantly present. Their meetiiig.s wore priiici- 
jially occupied ^vlth discussing the inscri 2 >tioii.s, statuc.s, 
and jiictures intended for the decoration of VcnsailleH; but 
M. Colbert, a really learned man and an enlhu.sinstio col- 
lector of manuscripts, was often pleased to convoiso vith 
them on matters of art, history, and antiquities. Their 
first published work was a collection of engiaving.s, accom- 
panied by descriptions, designed for some of the tapc\stiie.s 
at Versailles. Louvois, who succeeded Colbert a.s a super- 
intendent of buildings, revived the comi)any, \\hich_ had 
begun to relax its labours. F61ibien, the learned architect, 
and the two great poets Racine and Boileiiii, w-ero aildtHl 
to them nmuher. A series of medals wa.s c(tuim(‘ii<’ 0 (l, 
entitled de la Grande Ilistoire, or, in other wonls, 

the history of le Grand Monarque. 

But it was to M. do Portchartrain, conqtt roller general 
of finance and secretary of state, that the acuflemy (uved 
its institution. He added to the conqiauy llcnaudoi and 
Tourrcil, both men of vast learning, the latter tutor to his 
son, and put at its head his nephew, i’abbc Bigm)n, librarian 
to the king. By a new regulation, dated the iOlh .July 
1701, the Royal Academy of Inscriptions and Medah 
was instituted, ‘being composed of ten honorary meiubem, 
ten pensioners, ten associates, and ten piqiiLs. On its 
constitution we need not dwell, as it wa.s an nliiK^t exaft 
cojiy of that of the Academy of tScionce. Among iho 
reg^ations we find the following, which inclicatc.s rlcarly 
the transition from a staff of leiivned otlicials to a l»*iirin‘d 
body: — The academy shall concern itself with all that cun 
contribute to the perfection of inscriptions and legends, of 
designs for such monuments and decorations u.s may bo 
submitted to its judgment; also wth the duw:rii»tiou of all 
artistic works, present and future, and the historical ex- 
planation of the subject of such works; and as the know- 
ledge of Greek and Latin anliquitie,s, and of tlu*.sc two 
languages, is the best guarantee for succ(*.ss in labour.^ of 
this class, the academicians shall apjily thoni.s{‘lv(>.s t«» all 
that this division of learning includo.H, us one of the nawt 
worthy objects of their pursuit.'^ 

Among the first honorary members we find tlm indefa- 
tigable Mabillon (excluded from the iJen-sionors by 
of his orders), P6re La Chaise, the king’s confe.ssnr, and 
Cardinal Eohan; among the associatc-s FontenelU*, ami 
Bollin, whose Ancient History was submitted t« the 
academy for revision. In 1711 they completed IJIlhMrc 
M&xUlique du Rd) of which Saint-Simon was asked to 
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wi’ito tilt; [nofaco. In 171 G tlie legent changed its title 
to that ut the Academy of Iusc7'iptwns and Belles Lettres, 
a title which bettei suited its new character. 

In the great battle between the Ancients and the Modems 
which divided the learned world in the first half of the 
18th century, the Academy of Inscriptions naturally 
espoused the cause of the Ancients, as the Academy of 
Sciences did that of the Moderns. During the earlier 
years of the French Revolution the academy continued 
its labours unincerniptedly; and on the 22d of January 
1793, the day after the death of Louis XVI., we find in 
the Proceedings that M. Broquigny read a paper on the 
projects of marriage between Queen Elizabetli and the 
Dukes of Anjou and Alen 50 ii. In the same year were 
published the 45th and 46th vols. of the Minwires de 
VAcademie. On the 2d of August of the same year the 
last sc'ance of the old academy was held. More fortunate 
than its sister Academy of Sciences, it lost only three of its 
niembors by the guillotine. One of these was the astro- 
nomer Sylvain Bailly. Three others sat as members of 
the Convention ] but for the honour of the academy, we 
must add that all three were distinguished by their mode- 
ration. 

In the first draught of tlie new Institute, October 25, 
1795, no class corresponded exactly to the old Academy 
of Inscrijitions j but most of the members who survived 
found themselves re-elected either in the 2d class of moral 
and political science, under which history and geography 
were included as sections, or more generally under the 3d 
class of literature and fine arts, which embraced ancient 
languages, antiquities, and monuments. 

In 1816 the academy received again its old name. 
The Proceedings of the Society embrace a vast field, and 
are of very various merits. Perhaps the subjects on which 
it has shown moat originality are comparative myUiology, 
the history of science among the ancients, and the geo- 
gmphy and antiquities of France. The ohl academy has 
reckoned among its members Do Sacy the Orientalist, 
Dansse do Villoison the idulologist, Du Perron the traveller, 
Saiute-Croix and Du Tlieil the antiquarians, and Le Beau, 
who has boon named the last of tho Romans. Tho now 
academy has iilrcady iusenbod on its lists the well-known 
names of Chamiiollion, A. llcmusat, Raynouard, Bimnouf, 
and Augustin Tluony. 

Celtic Academy . — In conscquenco of tho attention of 
several literary men in Paris having boon directed to Celtic 
antiquities, a Celtic Academy was established in that city in 
the j'oar 1 800. Its objects were, first, the elucidation of tlie 
histoiy, customs, antiquities, manners, and monuments of 
the Celts, particularly in Franco j secondly, the etjnnology 
of all tho European languages, by the aid of tho Celto- 
British, Welsh, and Erse; and, thirdly, researches relating to 
Dniidism. The attention of the members was also parti- 
cularly called to the history and settlements of the Galatae 
in Asia. Lenoir, tho keeper of tho museum of French 
monuments, w'as appointed president. The academy still 
exi.st.s as La, BociHo lioyale des Antiqmires de France. 

IV. Acadjemies of Medicine and Suegeey. — Germany. 
— ^Tlie Academy of Naturae Cvriosi, called also the Leo- 
'poldine Academy^ was founded in 1662, by J. L. Bausoh, 
a physician of Leipsic, who, imitating the example of the 
English, published a general invitation to medical men to 
commuuioato all extraordinary cases that occurred in ilie 
course of their practice. The works of the Naturae Guriod 
were at first published separately ; but this being attended 
with considerable inconvenience, a new arrangement was 
formed, in 1770, for publishing a volume of observations 
annually. From some cause, however, the first volume 
did not make its appearance until 1784, when it came 
forth under the title of Fpliemerides. In 1 687, the Emperor 
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Leopold touk the society under his protection, and estab- 
lislied it at Vienna, hence the title of Leopolduie which it 
m consequence assumed. But though it thus acquired a 
name, it had no fixed place of meeting, and no regular 
assemblies ; instead of which there was a kind of bureau 
or office, first estabhshed at Breslau, and afterwards re- 
moved to FTaremberg, where communications from corre- 
spondents were received, and persons properly qualified 
admitted as members. By its constitution the Leopoldine 
Academy consists of a president, two adjuncts or secretaries, 
and colleagues or members, without any limitation as to 
numbers. At their admission the last come under a two- 
fold obhgation — first, to choose some subject for discussion 
out of the animal, vegetable, or mineral kingdom, provided 
it has not been previously treated of by any colleague of 
the academy; and, secondly, to apply themselves to furnish 
materials for the annual Fphenierides. Each member also 
boars about with him the symbol of tho academy, consist- 
ing of a gold ring, whereon is represented a book open, 
with an eye on one side, and on the other the academical 
motto of Nunqitam otiosus. 

The Academy of Surgery at Vienna was instituted by 
the present emperor, under the direction of the celebrated 
Brambella. In it there were at first only two professors ; 
and to their charge the instiuction of a hundred and thirty 
young men was committed, thirty of whom had formerly 
been surgeons in the army. But latterly the number both 
of teachers and pupils was considerably increased. Gab- 
rielh was appointed to teach pathology and practice; 
Boecking, anatomy, physiology, and physics; Streit, medical 
and pharmaceutical surgery; Hunezowsky, sujgical ope- 
rations, midwifery, and chirurgia forensis , and Plenlc, 
chemistry and botany. To these was also added Boindel, 
as prosecutor and extraordinary professor of surgery and 
anatomy. Besides tins, the emperor provided a large and 
splendid edifice in Vienna, which affords accommodation 
both for the teachers, the students, pregnant women, 
patiente for diiucal lectures, and servants. For the use 
of this academy the emperor also purchased a medical 
library, which is open every day ; a complete set of chirur- 
gical instruments; an apparatus for expeiiinents in natural 
Ijhdosopliy , a colloction of natural history ; a number of 
anatomical and pathological preparations ; a collection of 
preparations in wax, brought from Florence; and a variety 
of other useful articles. Adjoining the building there 
is also a good botanical garden. With a view to encourage 
emulation among the students of this institution, three 
prize medals, each of the value of 40 fiorins, are annually 
bestowed on those who return the best answers to questions 
proposed the year before. These prizes, however, are not 
entirely founded by the emperor, but are in part owing to 
the liberality of BrendoUius, formerly protochimrgus at 
Vienna. 

Fratuce. — Royal Academy of Medicine . — ^Medicine is a 
science which has always engaged the attention of the 
kings of France. Charlemagne established a school of 
meScine in the Louvre, and various societies have been 
founded, and privileges granted to the faculty by his suc- 
cessors. The Royed Academy of Medicine succeeded to the 
old Royal Society of Medicine and the Academy of Sur- 
gery. It was erected by a royal ordinance, dated December 
20, 1820. It was divided into three sections — ^medicine, 
surgery, and pharmacy. In its constitution it closely 
resembled the Academy of Sciences (^vid. sup.) Its function 
was to preserve or propagate vaccine matter, and answer 
inquiries addressed to it by the Government on the subject 
of epidemics, sanitary reform, and public health gener^y. 
It has maintained an enormous correspondence in ^ 
quarters of the globe, and published extensive minutes. 

V. Academies op the Fine^ Aeth — R ^ ts $ ia , — The 
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academy at St Poteisburg was established by the Empress 
Elizabeth, at the suggestion of Count Shuraloff, and 
annexied to the Academy of Sciences. The fund for its 
sujiport was £4000 per annum, and the foundation 
admitted forty scholars. Catharine II. foimed it into a 
separate institution, augmented the annual revenue to 
£12,000, and increased the number of scholars to three 
hundred ; she also constructed, for the use aiid^ accommo- 
dation of the members, a large circular building, which 
fronts the Neva. The scholars are admitted at the age of 
six, and continue until they have attained that of eighteen. 
They are clothed, fed, and lodged at the expense of the 
crown j and are all instructed in reading and writing, 
arithmetic, the French and German languages, and draw- 
ing. At the age of fouiteen they are at liberty to choose 
any of the following arts, divided into four classes, viz., 
hrst, painting in all its branches of history jiortraits, war- 
pieces, and landscapes, architecture, mosaic, enamelling, 
&c. ; secondly, engraving on copperplates, seal-cutting, &c. ; 
thirdly, carving on wood, ivory, and amber ; fourthly, watch- 
making, turning, instrument making, casting statues in 
bronze and other metals, imitating gems and medals in 
paste and other compositions, gilding, and varnishing. 
Prizes are annually distributed to those who excel in any 
particular art j and, from those who have obtained four 
prizes, twelve are selected, who are sent abroad at the 
charge of the crown. A certain sum is paid to defray 
their travelling expenses j and when they are settled in 
any town, they receive an annual salary of £60, which is 
continued during four years. There is a small assortment 
of paintings for the use of the scholars j and those who 
have made great progress are permitted to copy the pictimes 
in the imperial collection. For the purpose of design, 
there are models in plaster, all done at Homo, of the best 
antique statues in Italy, and of the same size with the 
originals, which the artists of the academy wore employed 
to oast in bronze. 

France . — The Academy of Painting and Sculpture at 
Park was founded by Louis XIT. in 1 648, under the title of 
Acadfemie Eoyale des Beaux Arts, to which was afterwards 
united the Academy of Architecture, erected 1671. The 
academy is composed of painters, sculptors, architects, 
engravers, and musical composers. From among idie 
members of the society, who are painters, is diosen the 
director of the French Academic des Beaiux Arts at Beme, 
also instituted by Louis XIY. in 1677. The director’s pro- 
vince IS to superintend the studies of the iJainters, sculptors, 
&c., who, having been chosen by competition, are sent to 
Italy at the expense of the Government, to complete their 
studies in that country. Most of the celebrated French 
painters have begun their career in this way. 

The Royal Academy of Music is the name wliich, by a 
strange perversion of language, is given in France to the 
grand opera. In 1571 the poet Baif established in his 
house an academy or school of music, at which ballets and 
masquerades were given. In 1645 Mazarin brought from 
Italy a troupe of actors, and established them iu the Rue 
du Petit Bourbon, where they executed Jules Strozzi’s 
“AchiHe in Scire,” the first opera performed in France. 
After Molifere’s death in 1673, his theatre in the Palais 
Royal was given to SulH, and there were performed aU 
Gluck’s great operas ; there Vestris danced, and there was 
produced Jean Jacques Rousseau’s “Devin du Village.” 

Italy . — ^In 1778 an Academy of Painting and Sculp- 
ture was established at Turin. The meetings were held 
in the palace of the king, who distributed prizes among 
the most successful members. In Milan an Academy of 
ArcMtecture was established so early as the year 1380, by 
Galeas Visconti. About the middle of the last century an 
Academy of the Arts was established there, after the 


example of those at Paris and Piome. The pupils uere 
furmshed with originals and models, and prizes were dis- 
tributed annually. The prize for painting was a gold 
medal, and no prize was bestowed till all the competing 
pieces had been subjected to the examination and criticism 
of competent judges. Before the effects of the French 
Revolution reached Italy this was one of the best establish- 
ments of the kind in that kingdom. In the hall of the 
academy were some admirable pieces of Correggio, as v ell 
as several ancient paintings and statues of great nieril, — 
jiarticularly a small bust of Vitellius, and a statue of 
Agrii>pma, of most exquisite beauty, though it wants the 
head and arms. The Academy of the Arts, vliich had 
been long established at Florence, fell into decay, but was 
restored in the end of last ccntuiy. In it theie are liiills 
for nude and jilaster figures, for the use of the sculptor and 
the painter. The hall for plaster figures had models of .ill 
the finest statues lu Italy, arranged in two lines; but llie 
treasures of this and the other institutions for the line arts 
were greatly diminished during the occupancy of Italy by 
the French. In the saloon of the Academy of the Arts at 
Modena there are many casts of antique statues , but after 
bemg jiluiidered by the French it dwindled into a petty 
school for drawings from living models; it contains, the 
skull of Correggio. There is also an Academy of the Fmo 
Arts in Mantua, and another at Yen ice. 

Spain.— In Madrid an Academy for Paiiitiiiii, Seiili)- 
ture, and Architecture, was founded by Philip Y, ’J’lic 
minister for foreign affairs is president. Prizes are dis- 
tnbttted every three years. In Cadiz a few students 
are supplied by Qovenimont with the means of drauing 
and modelling from figures; and such as are not able 
to purchase the requisite instruments arc itrovided uitli 
them. 

Sweden . — ^An Academy of the Fine Arts wa.s foniuli'd at 
Stoddiolm in the year 1733 by Count Te.s.^in. Jii it.s liall 
are the ancient figures of plaster presented Ity L<mis X I V. 
to Charles XL The woiks of the students aio jmblii'ly 
exhibited, and prizes arc distiibuted aunuall}'. Such of 
them as display distinguished ability obtain jniii.'^ion.s from 
Government, to enable them to re&idu in Italy for Home 
years, for tlie purposes of investigation and improvement. 
In this academy there arc nine professors, ami g» morally 
about four hundred students. In the year 1 "(»."> uu 
Academy of Painting, Sculjituro, and Archileeiuro wa; 
established at Vienna, with the vieiV of eiictmiMyiiig and 
promoting the fine arts. 

Englajid. — Royal Academy of Arts in I'udon wusi 
instituted for the encouragement (>f de.-iiiniintr, ]>aiiiting, 
sculpture, &e,, in the year 1708, vith h'ir J. Jiewiold.i 
for its president. This ac.adeniy w iiml<-r tlte lUiiiiedi.iltj 
patronage of the queen, and under the direction of lorty 
artists of the first rank in their several profe-s-iuiu". It 
furnishes, in winter, living models of different diameters 
to dra-w after; and in siimnior, models of the stiine kind 
to paint after. Nine of the able.st arademidiui-s me 
annually elected out of the forty, whoso Imsiuc.. it i.-. to 
attend by rotation, to set the figures, to f‘.\amiac I lie 
perXonnance of the students, and to give them iieci* ary 
instructions. There arc likewise prole.'ssor.s of painting, 
sculi>turc, architecture, anatomy, and diemi.stiy, uhu 
annually road public lectures cai the .subject. s of tlieir 
several departments; besides a iwe-iident, a CKuncil, and 
other officers. The admission to this academy is hra t*» 
all students properly qualified to reap advuntaim fr*an the 
studies cultivated in it; and there is an annual (‘.xlnbitiou 
at Burlington House of jiainting.*?, Bculpiurc'*, and designs, 
open to all artists of distinguished nieril. 

The Academy of Ancient Music was o.stubH«hed in Lon- 
don in 1710, by several persons of distinction, and other 
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amateurs, in conjunction -witli tlie most eminent masters of 
tlie time, with the view of promoting the study and practice 
of vocal and instrumental harmony. This institution, 
which had the advantage of a library, consisting of the most 
celebrated compositions, both foreign and domestic, in 
manuscript and in print, and which was aided by the per- 
formances of the gentlemen of the chapel royal, and the 
choir of St Paul’s, unth the boys belonging to each, con- 
tinued to flourish for many years. In 1731 a charge of 
plagiarism brought against Bouonciiii, a member of the 
academy, for claiming a madrigal of Lotti of Yenice as 
his own, threatened the existence of the institution. Dr 
Greene, who had introduced the madrigal into the aca- 
demy, took part with Bononciui, and withdrew from the 
society, taking with him the boys of St Paul’s In 173-1 
Mr Gates, another member of the society, and master of 
the children of the roj^al chapel, also retired in disgust; 
so that the institution was thus deprived of the assistance 
which the boys afforded it in singing the soprano parts. 
Prom this time the academy became a seminaiy for the 
instruction of youth in the principles of miLsic and the 
laws of hannony. Dr Popusch, who was one of its foun- 
ders, was active in accomplishing this measure; and by 
the expedient of educating hoys for their puiposo, and 
admitting auditor memhors, the subsistence of the aca- 
demy was continued. The Jloyal Academy of Mttsk 
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was foiined by the jjiincipal nobility and geiitiy of the 
kingdom, for the performance of operas, composed by 
Handel, and conducted by him at the theatre in the Hay- 
market. The subscription amounted to i£5 0,000, and the 
king, besides subscribing £1000, aUowecl the society to 
assume the title of Jloyal Academy. It consisted of a 
governor, deputy-go vei nor, and twenty directors. A con- 
test between Handel and Seuesino, one of the performers, 
in which the directors took the pait of the latter, occa- 
sioned the dissolution of the academy, after it had subsisted 
with reputation for more than nine years. The present 
Jloyal Academy of Mxidc dates from 1822, and was incor- 
porated in 1830 under the patronage of the queen. It 
instincts impils of both sexes in music, charging 33 guineas 
per amiiun; hut many receive lustmction fieo. It also 
gives pubhc concerts. In this institution the leading 
instrumentalists and vocalists of England have received 
their education. (See Musical Directory published by 
Rudall, Caiio, and Co.) 

AcADEirsr is a term also applied to those royal collegiate 
seminaries in which young men are educated for the navy 
and army. In our couiitiy there arc three colleges of 
Hiis description — ^tlio Royal N^aval College at Portsmouth, 
the Royal Slilitary Academy at Woohvich, and the Royal 
Militaiy College, Sandhurst. 

(E. s.) 


AOADIE, or Acadia, the name homo by Hova Scotia 
while it remained a French settlomont, 

AOALEPHAil (from a nettle), a name given to 

the animals commonly known as jdly-fish^ mtrhhihbec, 
Medxiscv, sca-meitles, &c. 

AOANTllOOEPHALA (from vKavOa, a thorn, and 
Ke^oXi^, the head), a group of parasitic worms, having the 
heads armed with spines or hooks, 

AOANTHOl’TEilVQII (from SKavOa, a thoni, and 
‘irriprui, a wing), an order of fishes, having bony skeletons 
with prickly spinous processes in llio dorsal fins. 

ACAHTIIUS, a genus of plants belonging to the natural 
order Acanthaccro. The species ai’o natives of the southern 
parts of Europe. The iuo.si, common species is the Acaxi- 
ihns inoUis or Jlrcml ursine. It has large, deeply-cut, hairy, 
shining leaves, vhich are su]>]) 0 sed to have suggested the 
decoration of the Corinthian column. Another sijccies, 
Acanihis syiim-us, is so called from its spiny leaves. 

ACAPULCO, a tow'ii and i>ort in Mexico, on a bay of 
the Pacific Ocean, about 1 90 miles fci.S. W. of Mexico, in 
H. lat, 10° 00', W. long. 99° 4G’. The harbour, which is 
Iho best on the Pacific coast, is almost completely land- 
locked. It is easy of acce.ss, and the anchorage is bo 
secure that heavily-laden ships can lie close to the rocks 
which surround it. The town lies N.W. of the harbour, 
and is defended by the castle of San Diego, which stands 
on an eminence. During a part of the diy season the air 
is infected with tlie putrid effluvia of a morass eastward of 
the town. Thw, together with llie heat of the climate, 
aggravated by the reflection of the sun’s rays from tiie 
granite rocks that environ the town, renders it very un- 
healthy, especially to Europeans, though a passage cut 
through the rocks, to let in the sea breeze, has tended to 
improve its salubrity. Acapulco was in former times the 
great depot of the trade of Spain with the East Liclies. 
A galleon sailed from this port to Manilla in the Philippine 
Islands, and another returned once a year laden wi& the 
treasures and luxuries of the East. On the arrival of this 
galleon a great fair was held, to which merchants resorted 
from all parts of Mexico, The trade between Acapulco 


and Manilla was anniliilated when Mexico became indo- 
Xiendcnij and, from this enuse, and also on account of the 
frequent earthquakes by which the town has boon visited, 
it had sunk to com]iarative insignificance, when the dis- 
covery of gold in Oahfoxxiia gave its trade a fresh imxiotus. 
It is now the most important seaiiort in Mexico, and is 
regularly touched at by the Pacific mail stcamora. Besides 
having a largo transit trade, it exports wool, skins, cocoo, 
coclimcal, and indigo; and the imports include cottons, 
silks, and hardware. Poimlation about 5000. 

ACARNANIA, a jirovinco of ancient Greece, now called 
Carnia. It was bounded on the H. by the Ambracian 
gulf, on the N.E. by Amj>hilochia, on the 'VV. and S.W. 
by tlio Ionian Sea, and on the E. by .dStolia. It was 
a hilly country, with numerous lakes and tracts of rich 
jiasturo, and its hills aro to the present day crowned with 
thieik wood. It was celebrated for its excellent brood of 
horsas. The Acaraanians, according to Mr Groto, though 
admitted as Greeks to the Pan-HeUonic games, wore more 
akin in character and manners to their barbarian neighbours 
of Epirus. Up to the time of the Peloponnesian war, they 
are mentioned only as a race of rudo shepherds, divided 
into numerous petty tribes, and engaged in continual strife 
and rapine. They wore, however, favourably distinguished 
from their AUtolian neighbours by the fidelity and stead- 
fastness of their character. They were good soldiers, and 
excelled as sliugers. At the date above mentioned they 
begin, as the allies of the Athenians, to make a more pro- 
minent figure in the history of Greece. The chief town 
was StratOB, and subsequently Leucas. 

ACARUS (from oKapi, a mite), a genus of Arachnides, 
represented by the cheese mite and other forms. 

ACCELERATION is a term employed to denote gene- 
rally the rate at which the velocity of a body, whose 
motion is not uniform, either increases or decreases. As 
tho velocity is continually changing, and cannot therefore 
be estimated, as in uniform motion, by the space actually 
passed over in a certain time, its v^ue at any instant hM 
to be mtMisurcd by the space the body would d^ribe m 
iho unit of time, supposing that at and from the instant in 
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(Tuestion llie motion became and contiiined uniform. If 1 
the motion is such that the velocity, thus measured, in- 
creases or decreases by equal amounts in equal intervals of 
time, it is said to be uniformly accelerated or retarded. 
In that case, if / denote the amount of increase or decrease 
of velocity coiresponding to the unit of time, the whole of 
such increase or decrease in t units of time wiU evidently 
be ft, and therefore if u be the imtial and v the final 
vdocity for that interval, v — u ^ft , — ^the upper sign 
ing to accelerated, the lower to retarded, motion. ^ To find 
the distance or space, s, gone over in t units of time, let t 
be divided into n equal intervals. The velocities at the 

end of the successive intervals will be «* / - , “ > 

« ±/ — , &c. Let it now be supposed that dui-ing each 

of these sTuall intervals the body has moved uniformly 
with its velocity at the end of the interval, then (since a 
body moving unifoimly for x seconds with a velocity of y 
feet per second will move through xy feet) the spaces 
described in the successive intervals would be the product 

of the velocities given above by ^ , and the whole space in 
the time t would be the sum of these spaces, i.e., 
s = u-(l + 1 repeated n times)=!=/;^(l+2 + 3 +») 

It is evident, however, that as the increase or decrease of 
velocity takes place continuously, this sum will be too 
large; but the greater n is taken, or (which is the same 
thing) the smaller the intervals are during which the 
velocity is supposed to be uniform, the nearer will the 
result be to the truth. Hence making n as large as pos- 
sible, or - as small as possible, «.a, = 0, we obtain as the 
n 

correct expression « = ± ^ ft‘^. In the case of motion 

from rest, and the above formulse become ®-/5, 



We have a familiar instance of uniformly accelerated 
and uniformly retarded motion in the case of bodies fall- 
ing and rising vertically near the earth’s surface, where, if 
the resistance of the air be neglected, the velocity of the 
body is increased or diminished, in consequence of the 
earth's attraction, by a uniform amount in each second of 
tiTOft. To this amount is given the name of tho accelera- 
tion of gravity (usually denoted by the letter y), the value 
of which, in our latitudes and at the surface of the sea, is 
very nearly 33^ feet per second. Hence tho spmee a body 
falls from rest in any number of seconds is readily found 
by multiplying 16-j3g. feet by the square of the number of 
seconds. Tor a fuller account of accelerating force, — ex- 
pressed in the notation of the Differential Calculus by 

f~ d= ^ or/= — ^the reader is referred to the article 

Dyitamios. 

ACCENT, in reading or speaking, is the stress or 
pressure of the voice upon a syllable of a word. The deriva- 
tion of the term (Lat. quasi adcarvtus) clearly shows 

that it was employed by ihe classical grammarians to 
express the prodviction of a musical effect. Its ongin is 
therefore to be sought in the natural desire of man to 
gratify the ear by modulated sound, and probably no 
language exists in which it does not play a more or less 
important part. “ Only a machine,” says Professor BlacMe 
iJPlace and Power of Accent in Language, in the Transas 
iUms of tlw Boyal Society of Ldinlurghj 1871), “ could 
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1 produce a contmuuus senes of bOUiKls, la imdi>tiagui‘.bcd 

monotonous repetitious like the tiim, turn, turn, ol a diiun; 
a rational being using words for a latiuiml pmpo.so to 
manifest his thoughts and feelings, necessarily accents both 
words and sentences in some way or other ” That the 
accentuation of some languages m move distinct, \aiions, 
and effective than that of others is bejond ijuc.stn.n, but 
thoie are none, so far as we know, lu uhich Us pun or is 
not felt. The statement sometimes made, that tlio Fioiich 
have no accent in their words, can onlj moan tli«it their 
accent is less emphatic or less variously so than that 
of certain other nations. If it means iiituo, it is not 
merely an error, but an absurdity. From lias c.)nceptioii 
of the subject, it is obvious that accent must be funda- 
mentally the same thing in all hinguagc.s, and must aim 
more or less successfully at the same re.siill,>,, lion ever 
diverse the rules by which it is guverued, lUil there are, 
nevertheless, important differences between the eouditions 
under which accent operated in the cIussumI, and tho.so in 
which it operates in modern tongues. ilid not v holly 
determine the rhythm, nor in the least alVi'ct the metre of 
classical verse; it did not fix the qiinnlity (»r length of 
classical syllables. It was a iniwical element snpei added 
to the measured structure of prose and verse. 

Passing over the consklcration of the ai*eentu.il .sy.-tem of 
the Hebrews with the single romaik, llint it e.vliihit-^, tlioiigh 
with more elaborate and com[)licatcil o.\;pu‘-<sion, most of 
the characteristics both of Gieok and English accent , mo 
find that the Greeks employed throe graunnatical 
viz., the aetde accent ('), which show's M-heii tho t<»ne of tho 
voice is to he raised; tho grave accent ('), wlieu it is to ho 
depressed; and the circumflex accent {}, composed of both 
die acute and the grave, and pointing out a kind of undula- 
tion of tho voice. Tho Latins have made the same use as tlio 
Greeks of these throe accents, and variou.s modern iiiitionw, 
French, English, tiijc., have also adojitcd them. A.s to tho 
Greek accents, now soon both in iuami.scripts anil printed 
books, there has been great dispute alxmt their antiquity 
and usa But tho following things seem to lie nndoul itedly 
taught by the ancient grammarhins suid rhetoriei.in.s : - (I.) 
That by accent {^pocrcbla, rove’s) the Greeks iiinh'r.stood tin; 
elevation or falling of tlio voice on a particular .syllable 
of a word, cither absolutely, or in relation to il.s pieitiiui 
in a sentence, accompanied with an inttnsimi or /’•Mission 
of the vocal utterance on that syllable (cTrCnurKs, ayc<m), 
occasioning a marked pralomiuaucc of lli.it .syllahle over 
the other syllables of the WiU-d. The preiloiniuane.e, thus 
given, hoM’evei, had no effect whalovor tm tho i[u,uitily 
— ^long or short — of tho accented .sylhihk*. Tin* .'ifocntiHl 
syllable in Greek as in Englnsh, might he long or it miglit 
be short; elevation and empha.si.s of utteranct; bring i»im 
thing, and prolongation of the vocal sound fpiitr amtihiT 
thing, as any one acquainted with tho linsl olriin'iit.s of 
music M'ill at once perceive. TJie dilficulty wlniii many 
modern scholara have c.xporienco(I in conceiving liow a 
syllable could bo accented and not lengtlumnl, ha-* ail.cii 
partly from a complete "waut of distinct idwi.J on the luture 
of the elements of w'liich human .speech is c.ompo-^eil, and 
partly also from a vicious practice whlclt h.t-. It mg pitj- 
vailed in the English schools, of rending Greek, nut u*'ct»rd- 
ing to the laws of its own accentuation, hut a<‘coidii)g to 
tho accent of Latin handed down to us through the llonmu 
Catholic Church. For tho rule.s of Latin uccentnution are, 
as Quintflian and Cicero and the grammarian < exprt/. dy 
mention, very different from tlio Greek; and the long syllalde 
of a word has the accent in lAitin in a Itundri'd ea,w.s, wliero 
the musical habit of the Greek ear x»la<‘ed it upon the short, 
Therein, besides, ava.st uuiuhcr of words inffrevk avcrntvd 
on the last syllable (like volmitedr, artihumuU, in English), 
of Mdiiclx not a single iustaiwo occur.s in the Lttin Ian- 
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guage. Partly, however, from ignorance, partly from care- 
lessness, and partly perhaps from stupidity, our scholars 
transferred the pronunciation of the more popular learned 
language to that which was loss known, and with the 
help of time and constant usage, so habituated themselves 
to identify the accented with the long syllabic, according 
to the analogy of the Latin, that they began seriously 
to doubt the possibility of pronouncing otherwise. Eng- 
lish scholars have long ceased to recognise its existence, 
and persist in reading Greek as if the accentual marks 
meant nothing at all. Even those who allow (like Mr 
W. G. Clark and Professor Munro) that ancient Greek 
accent denoted an elevation of voice or tone, are still of 
opinion that it is impossible to reproduce it in modern 
times, “Here and there,” says the former (Oanibi'idf/e 
Juw'nal of Philolof/j/, vol i. 1868), “a person may be 
found with such an exquisite ear, and such plastic organs 
of speech, as to be able to reproduce the ancient distinction 
between the length and tone of syllables accented and 
unaccented, and many not so gifted may fancy that they 
reproduce it when they do nothing of the kind. For the 
mass of boys and men, pupils as well as teachers, the dis- 
tinction is practically impossible.” But, in sjiite of such 
posaimist views, it may, on the wdiole, be safely asserted 
that since the appearance of a mure philosophical sjurit in 
philology, under the guidance of Hermann, Boeckh, and 
other master-minds among the Germans, the best gram- 
marians have come to recognise the importance of this 
element of ancient Hellenic enunciation, while not a few 
carry out their principles into a consistent practice. The 
only circumstance, indeed, that pi events our English 
scholars from practically recognising the clouiont of accent 
in classical teaching, is the apprehension that this would 
interfere seriously with the practical inculcation of quantity, 
an approhousion in which they are certainly justified by 
the practice of the modern Greeks, who have given such a 
predominance to accent, as altogether to subordinate, and 
in many cases coniplotcly overwhelm quantity, and who 
also, in public token of this departure from the classical 
habit of pronunciation, regulaily compoHo their verses with 
a rofevonco to the spoken accent only, leaving the quantity 
— as 111 niotlovu language generally — altogetlier to the dis- 
cretion of the poet. But, as cxpevinieut will teach any 
one that there is no necessity whatever in the nature of 
the human voice for this confusion of two essentially 
diiferent clumeiils, it is not unlikely that English scholars 
will soon follow the example of the Gormans, and read 
Greek prose at least systematically according to the laws 
of classical speech, as handed down to us by the gram- 
marians of Alexandria and Byzantium. lu the recitation 
of classical verse, of course, ns it was not constracted on 
accontnal principles, the skilful reader will naturally allow 
the musical accent, or the emiihasis of the rhythm to over- 
bear, to a great extent, or altogether to overwhehn, the 
accent of the individual word; though with regard to the 
recitation of verse, it will always remain a problem how far 
the ancients themselves did not achieve an “accenimmi 
cum quautitfde cipta conciliation such as that which Her- 
mann {De emmdanda ratione, die.) describes as the per- 
fection of a polished classical enunciation. .A historic 
survey of the counso of learned opinion on the subject of 
accent, from the age of Erasmus down to the present day, 
forms an interesting and important part of Professor 
Blackie's essay quoted above. See Pennington’s work on 
Greek Pronunciation, Cambridge, 1844; the German work 
on Greek Accent by Qoltling (English), London, 1831 ; and 
Blackie’s essay on tlie Place and. Power of Acemb^ in the 
Traneactiom of iJie Royal Society of Sdir^rgh, 1870-71. 

If tliero is any perplexity regartog the nature or influ- 
ence of classical aecent, there is none about English. It 


dues not conflict or combine with the modulations of quan- 
tity. It is the sole deter mining element in our metrical 
system. Almost the very earliest of our authors, the 
Venerable Bede, notices this. In defining rhythm he 
says — “It is a modulated composition of words, not 
according to the laws of metre, but adapted m the number 
of its syUables to the judgment of the ear, as are tJie verses 
of our vuh/ar poets” {Bede, Op. vol. i. p. 67, ed. 1563). 
IVe have, of course, long vowels and short, like the Greeks 
and the Homans, but we do not regulate our verse by 
them; and our mode of accentuation is sufficiently despotic 
to occasionally almost change their character, so that a 
long vowel shall seem short, and vice versa. In reality 
this is not so. The long vowel remains long, hut then its 
length gives it no privilege of place in a verso. It may 
modify the enunciation, it may increase the roll of sound, 
but a short vowel could take its place without a violation 
of metre. Take the woid far, for example; there the 
vowel a is long, yet in the hue 

“0 Moon, far-spooniing Ocesin bows to tliee,” 

it is not necossaiy that the a in far should bo long; a 
short vowel would do as well for metrical purposes, and 
would oven bring out more distinctly the accentuation of 
the ayUahle spoom. 

Originally English accent Was upon the root, and not 
upon inflectional syllables. Gottling finds the same prin- 
ciple operating in Greek, but in that language it certainly 
never exercised the univeraal sway it does in the earlier 
forms of English. In the following passage from Beowulf 
the oldest monument of English literature, belonging, in its 
first form, to a period even anterior to the invasion of 
Britain by the Anglos and Saxons, we shall put the 
accented or emphatic syllables in itahes : — 

s/d»-fah . . The street was of variegated stone, 

dig wisodc the path diiocted 

gmmmi iu*t-(/(«r{feru . . the men together ; 

.scan .... the war-coiselet shone 
Jiennl, /miirf-loceu . . . hard, hand-locked ; 

7trintj-iivn scfr .... the nng-iron bright 
song in smr wnm . , . sang in their trappings, 
pA hie to selti fiirduiii . when they to the hall forward 
m hyra grDn'-gratviw.m. . in their toxiiblo aimour 
gangan cwouion . . . caino to go. 

It will be obsciwed that in these verses the accent (not to 
be confounded with the mark which is used in Anglo-Saxon 
to show that the vowel over which it is placed is long) is 
invariuhly on a monosyllable, or on the root part of a 
word of more than one syllable. The passage is also a 
good illustration of what has previously been stated, that 
Sie metre or rhythm in English is determined not by the 
vowel-quantity of a syllable, but by the stress of the voice 
on particular syllables, whether the vowels are long or 
short. In the older forms of English ver.se the accent is 
somewhat irregular; or, to put it more accurately, the 
number of syUables intervening between the recurrent 
accents is not definitely fixed. Sometimes two or more 
intervene, sometimes none at all. Take, for example, the 
opening lines of Langlaud’s poem, entitled the Vision of 
Piers the Ploioman : — 

“ In a soiooT scson 
Wlian soft was tbe sonae, 

1 aAqps mo in shrtyudes, 

As I a shepe were, 

In /uibit os on Aeremito 
Un7ioly of workes, 

■Went wide in this world 
Wemikics to here. 

Ac on a May moniynge 
On Ar»7ueine hnllos, 


Mo by/eZ a/erly, 

Of /airy, me tliongbte ; 
I waa werj forwantZred, 
And weri me to rcste 
Under a irode ianke 
By a iomsB side. 

And as I lay and Zened, 
And ZoZred in the waters, 
I sZombred in a sZ^yng, 
It sieeyued. so merye.” 


But no matter how irregular the time elapsing between tlie 

1. — n 
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recurrence of the accents, they are always on the root- 
syllables. 

The Norman Conquest, however, introduced a different 
system, which gradually modified the rigid unifonmty of 
the native English accentuation. The change is visible as 
early as the end of the 12th century. By the imddle of 
the 14th, that is to say, in the age of Chaucer, it is in full 
operation. Its origin is thus explained hy Mr Marsh, in 
Ins Oi'igin and Jliidory of tlve English Language (Lond , 
1862) : — “The vocabxilary of the French language is de- 
rived, to a great extent, from Latin words deprived of then* 
terminal inflections. The French adjectives moHnl^ and 
fatal ai’e formed from the Latin mortal is and/£rf«?w, by 
dropping the inflected syllable; the French nouns nation 
and condition from the Latin accusatives nationeni, condi- 
tiomm, by rejecting the em final. In most cases, the last 
syllable retained in the French derivatives was prosodically 
long in the Latin original ; and either because it was also 
accented, or because the slight accent which is perceivable 
m the French articulation represents tenipoial length, tho 
stress of the voice was laid on the syUable of all these 
words. When we borrowed such words from the French 
we took them with their native accentuation; and as ac- 
cent is much stronger iu English than in French, ihcfintU 
syllable was doubtless more forcibly enunciated in llio 
former than in the latter language." The new mode of ac- 
centuation soon began to affect oven wouls of pure English 
origin — e.g., in Rohertof wo And fals/ict/c instead 

of/alshede, tidings instead of i^Vnigc, trewc/icdc instead 
of tnewehede, gladdot'e instead of gladdorOf wislicke instead 
of m'slicbe, hegynnyng instead of begynwyng, ondgng in- 
stead of endyjig. In the Proverhs of Jlendyng'wo have no- 
thyng for nothmg, habl>en for haZ/ben, iomon for/oinon , in 
Robert of Bmnne, hdlydum for 7iff?ydom, clotliyny for cloth- 
ing, geetand for gretand. Chaucer furnishes numerous in- 
stances of the same foreign influence revolutionising tho 
native accent; freifo?n for/i-^dtnn, hctlienes.yc for/<rf/ieuessc, 
worthinme for ?£'or?/anesso, low/y for lowly, vrynng}tgc for 
tognnynge, vridddgnge for loeddyngo, coxngnge for coniyngc ; 
and it is traceable even in Spenser. On tlie other hand, 
a contrary tendency must not be overlooked. Wo seo an 
effort, probably unconscious, to compel words of French 
origin to submit to the rule of English accentuation. It is 
noticeable m the century before Chaucer : in Chaucer liiiii- 
self it begins to woik strongly ; niyi/££7 becomes woital ; 
tempest, tempest; substance, suhsiancQ ; awyable, aiityahlo ; 
morsel, morsel ; servise, sio'visc ; ducli(:'A.se, diirhossc ; cosyn, | 
eosyn, &c. ; while a multitude of words oscillate between 
the rival modes of accentuation, now following the French 
and now the English. Before ami during tho Eb/abetlmn 
period, the latter began to prove tho stronger, and for the 
last 300 years it may bo said to have, for the mo.<t part, 
Anglicised the accent and the nature of tlic foreign additions 
to our vocabulary. Nevertheless, many French words still 
retain their oum accent. Moms {Ilidorical Outliues of 
English Accidence, p, 75) thus classifies these : — 

*'{1.) Noiuis in -ade, -ier^-eer), -d, -ce, or -oon, -inf, ('la), as cas- 
eada', enisadd, JSto.; cavalier, ehaiulehfr, &c. ; guzeiteer', pimiffp, 
&c. (in confomity with these we say Tiarpoove^, mounfaince/,) ; 
legated, payed, &c. ; lalloon', cartom', &c. ; chagrin', r/ffb'/i', &<u ; 
routine', marine', &c. 

“Also the foUoiving words: — Ciidt'V, Irunettd, tjazeUd, cracuf, 
canal', control', gazeUd, amafend, fuiigvd, aniigud, polied, &c. 

“ (2.) Adjectives (a) from Lat, adj. in ns, as august, lenigri, ro- 
iust’, &c. j (ft) in -osc, os morosd, verhosd, &c. ; (c) -esgiie, as lur- 
lesqm , grcdesqvd, &o. 

“ (3.) Some verbs, aa laptizd, cajold, caress', carouse', chastise', 
escape', esteem', &c.” 

To these may be added the Greek and Latin words 
which have been introduced into English for scientific and 
other learned purposes, and which, not having heen altered 
in form, retain their original accentuation — as aurdra, 


coro'na, colos'sus, xde' a, hypothesis, cceswia, died rests, diag“ 
no'si^, dilu'vium, diplo'nui, effluvium, elys'ium, ttc. ; besides 
the BtiU larger number that have suffered a slight modifi- 
cation of fonn, but no change of accent, os dialed tir, diag- 
nostic, efflorescent, ellip'tk, cmer'sion, enuflitnt, ttc. The 
Italian contnbutioiis to our tongue retain their original 
accent when the form is untouched, as mulat'to, sovn'ta, voh 
ca'no, but lose it when tho fuuu is sli'irteiied, hnii'dit 
(It. landi'tu). 

A change iu the position of Ibe accent NCiveh a vaiiety 
of puiposcjs iu Engbsh. It disirngiiiftlics (1.) ;i noun from 
a verl), as accent, accent'; aug'ment, augment', torment, 
torment'; com'ment, comment'; cou'««)ri, eonsoit', con'te.-.t, 
contest'; con'trast, contrast'; di'gcst, cligt'.st'; dir.'count, dis- 
count'; in'sult, insult', &c. ; (2.) an ailj(elH'i‘ from a ixrb, 
as ab'seut, absent'; fre'quont, frctpuiit'; jae'M-nt, ]ircH-nt'; 
com'poiind, compound', Ac.; (3.) an adjirtire lioin a vmu,, 
as cx'pert, exjicit'; coiii'iiact, coinji.ict'. It al-o denotes a 
difference of meaning, e.g , craijure, eonjuic'; iii'cen.-je, 
incense', au'gust, august'; .sii'iune, sn]iine'. 

Accent has cxercLsed a poweiful intliiencf in cb.ing'ng 
llie /oms of words. The unaccented svllabl.-s in the 
course of time fioquontB’ drnjiped off. Tins vas 

uecossanly more lapid and thoioiigli iu Jhigli h than iu 
many other lauguagos uhich were not .Kubjeeted to I'lpud 
strain. The Norman Coiiijnest inado haioc of tin* Engli-li 
tongue for a time It was exjielled fioiii the eouit, the 
.schools, the clinrcli, and the tribunals of ju.-liet‘; il rvii ed 
to bo spoken by piio.st.s, lawyers, and nobles; it.s only 
guardians w'orc churls, ignorant, illitenito, indifferent to 
graininar, and careless of dictuai. "Who can womler if, 
in ciiciinislances like these, it suflored disaslnm.s celipu-i 
The latter jiart of the Anglo-Saxon Chronirli' fund -lies 
luelaucliolj evidence of tho chaos into whieh it had fiiMcn, 
yet out of tins chaos it rose ugani into neune-i of liP*, 
rofonning and rc-aeceniuig its half-nnued \ oealailiry, and 
drawing from the very agent of its di'^truction the ch men:.-, 
of a richer mid more plastic evpri'-.sion. J'’or it c.annot bo 
doubted that tho irregiiltivilie.s now e\i-tnig iu IhiJ'. h 
accent, though jierplexnig to a foreigner, copion 1\ v.iiy 
the modulation, and so iiicrra.so the flexibility and {ttu.iT 
of the language. The older forms of English, tho •• iu n •• 
before tlie Conquest, and doini to the jicriod of t’liam' r, 
aie .stiff, inouolonoiiR, and uniiinsiciil A hard itnan.lh i.% 
in the vcr.se, but no liquid sweetne-i or nimble gr.t'* *. 
Now, it is iK)s.sible, in .spile of otir flelivirncy in ii.md 
cnduig.s, to pioduco the iiobh-'.t niylody m m'cfit vtod' 
known to the modern world. AIiuo-l curry kind of in-fio, 
.swift or .slow, airy or inaj'i* ti«', ha-. In cn .‘a. fC' fnliy 
at templed siuco the age of the i'anb ibery Tai> i. Wlo ;i 
we compare tho drone of Caoilmmi with tlie tn li.d n.-'Io.}y 
of the ElylnrJc, the i'hwtl, nnd tho Ai'‘tho, ’t ».f Ih*y^ 
wc sou what an infinite jirogro-.s hai botn imido by 
the doiclopmcnt of arcent iu tin* rhjtlim «*f (-ur ii.aihe 
tongue. 

iSue r^eturcs on the JCnglUk /.n #•»;/£* /;/<•, by G. i*. .M:.: h 
(Loud. 18G1); the Origin anil /li tn-y if iir ikylik 
Lnngvage, 6rc., by G. P. ;^^ar.sh (bond. 1862/ ; tlh-bub A- 
Oramniafik iI>t Engltwhe Egraehe, v<as. (I rriulrit li Ki»'h 
(1863-09); The English Lang, in ((\ by it. <1. Latham 
(1853); Philological by the Jlw. Ultrh'.nl 

(Lond, IBhO); On Early English PronHii-'ia*‘>„i, vdtk 
esftecial referrm'e to Eha/csjurr and Hhaacer, by A, fL Eills 
{Lond. 1807-71); Historical (htiliivsof English 
by Dr R, hforris (Lond. 1872). ' (j. m. i:.) 

ACOEPTAKOE is the act by which a j«Tfon bind* 
himself to comply with the reqiu-.'.t eontaiacil in a bill of 
exchange addrcsifled to him by tlio dniiver. In all it 
is understood to be a promise to j>ay the hill m nu/ney, the 
law nut recognising an acccjitance in whieh the promise in 



A G C- 

to pay in some otlier way, as, for example, partly in money 
and partly by anotber bJi Acceptance may be absolute, 
conditional, or partial. Absolute acceptance is an engage- 
ment to pay the bill stnctly according to its tenor, and is 
made by the drawee subscribing his name, with or without 
the word “ accepted,” at the bottom of the bill, or across 
the face of it. Conditional acceptance is a piomise to pay 
on a contingency occurring, as, for example, on the sale of 
certain goods consigned by the diawer to the acceptor No 
contingency is allowed to be mentioned in the body of the 
bill, but a contingent acceptance is quite legal, and equally 
binding with an absolute acceptance upon the acceptor 
when the contingency has occurred. Fartial acceptance is 
whore the promise is to pay only part of the sum mentioned 
in the bill, or to pay at a diflercnt time or jilaco from 
t]io.so specified. In all cases acceptance involves the 
signature of the acceptor either by himsolf or by some 
poison duly authorised on his behalf. A biU can bo 
accepted in the first instance only by the person or persons 
to whom it is addressed \ but if ho or they fail to do so, it 
may, after being protested for noii-accoptancc, bo accepted 
by another “ supra protest,” for the sake of the honour of 
one or more of the parties concerned in it. 

ACCESSION is apphed, in a historical or constitutional 
sense, to the coming to the throne of a d 3 niaaty or line of 
sovereigns, as the accession of the House of Hanover. The 
corresponding term, when a shigle sovereign is spoken of, 
is “ succession.” In law, accession is a method of acquiiing 
pi\ iperty, 1 ly which, in things that have a close connccti< m with 
or (lopcndonce on one another, the property of the principal I 
draws after it the propoity of the accessory, accorduig to the 
principle, neemio cedet principali, or acccssoriim seipdtur 
prinrijudfl. Thus, the owner of a cow becomes hkowisc the 
owner of the calf, and a landowner becomes proiiriotor of 
whiit is added to his estate by alluvion. Accession produced 
by the ai-t or industry of man has been called industrial 
acoe.^3ion, and may bo by specification, as when wmo is made 
out of grapes, or hy confusion or coiumixturo. Accession 
soinoi imos hkovdso signifies consent or acquiescence. Thus, 
in the bankrupt law of Scotland, when them is a scttlomont 
by a trust-deed, it is accepted on the part of each creditor 
by a deed of accession. 

AOCMSSOIIY, a person guilty of a felonious oficuco, 
not as princiiial, but by iiarticipation ; as by advice, command, 
aid, or concealment. In trea.son, accessories arc excluded, 
cveiy individual concomed being considered as a i>rincii)aL 
In crimes under the degree of felony, also, all iioraons 
concerned, if guilty at all, arc regarded as principals, (See 
iil: and 25 Viet. c. D4. a. 8.) There are two lands of 
accc.s.sorios — before the fact, and after it. The first is he 
who commands or procure.s another to commit felony, and 
is not present himself ; for if ho be present, he is a iirincipal 
The second is lie who receives, assists, or comforts any 
man that has done murder or felony, whereof he has 
knowlodgo. An accessory before the fact is liable to the 
same punishment as the principal ; and there is now indeed 
no practical difforenco between such an accessory and a 
principal in regard either to indictment, trial, or punishment 
(24 and 25 Viet. c. 94). Accc,ssories after the fact are in 
general punishable with impiisonment for a period not 
exceeding two years {ik s. 4). The law of Scotland mak(» 
no di.stinction between the acce.s.sory to any crime (called 
aH and ptart) and the principal Except in the case of 
treason, accession, after the fact is not noticed by the 
law of Scotland, unless as an element of evidence to prove 
prorious accession. 

AOOIAJUOLI, Dostato, was bom at Florence in 1428. | 
He was famous for his learning, especially in Greek and 
mathematics, and for his services to his native state. 
Having previously been intrusted with several important 
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embassies, he became Goufalomer of Florence in 1473, He 
died at Milan in 1478, when on his way to Paris to ask the 
aid of Louis XI on behalf of the Florentines against Pope 
Six^ IV. His body was taken back to Florence, and 
buried in the church of the Carthusians at the pnbhc 
expense, and his daughters were portioned by his fellow- 
mtizens, the fortune he left being, owing to his probity and 
dismterestedness, very small He wrote a Latm transla- 
tion of some of Plutarch’s Lives (Florence, 1478); Com- 
mentaries on Ai'istotle’s Ethics and Politics ; and the hves 
of Hannibal, Scipio, and Charlemagne. In the work on 
Aristotle he had the co-operation of his master Argyropylus. 

ACCIDENT. An attribute of a thing or class of tlnngs , 
which neither belongs to, nor is in any way dcducible from, 
the essence of that thing or class, is termed its accident. 
An accident may be cither mseparahle or separable : the 
former, -when we can conceive it to be absent from that 
with which it is found, although it is always, as far as wo 
know, present, Le., when it is nut necessarily but is uni- 
versally present ; the latter, W'hen it is neither necessarily 
nor universally present. It is often difficult to determine 
whether a particular attribute is essential or accidental to the 
object we are investigating, subsequent research frequently 
proving that what vre have described as accidental ought to 
be classed as essential, and vice versa. Practically, and 
for the time being, an attribute, which neither dii-ectly nor 
indiiuctly forms part of the signification of the term used 
to designate the object, may be considered an accident; 
and many philosophers look upon this as the only intelligible 
ground for the distinction. Propositions expressing the 
relation between a thing or class and an accident, and also 
between a thing or class and its property (Id., something 
deduciblo from, but not strictly forming part of, its essence), 
are variously styled “accidental,” “synthetical,” “real,” 
“ amjiliativo,” m coniradistmction to “ essential,” “ analy- 
tical,” “verbal,” and “ oxpheative” propositions. The 
former give us information that wo could not have dis- 
covered from an analysis of the subject notion — e.y., “ man 
is found in Now Zealand the latter merely state what we 
already know, if wo understand tlie meaning of the language 
cmiduycd, r.y., “man is rational” 

ACCIUS, a poet of the IGth century, to whom is 
attributed A Farajdirase of JEsop^s Fables, of which JuKus 
Soaliger speaks with gi-eat praise. 

A001U»S (or Attiits), Lucius, a Latin tragic poet, was 
the son of a freedman, bom, according to St Jeiume, in 
the year of Homo 683, though this appears somewhat 
uncertain. He made himself known before the death of 
Pacuvius hy a dramatic piece, which he exhibited the same 
year that Pacuvius brought one on the stage, the latter being 
then eighty years of age, and Accius only thirty. Wo do 
not know the name of this piece of Accius’s, but the titles 
of several of his tragedies are mentioned by various authors. 
Ho wrote on the most celebrated stories which had been 
represented on the Athenian stage ; but he did not always 
take his subject from Grecian story ; for ho composed at 
least one dramatic jiiece wholly Homan, entitled Brutus, 
and referring to the expulsion of the Tarquins. Only 
fragments of his tragedies remain. He did not confine 
hiinself to dramatic writing, having loft other productions, 
particularly his Annals, mentioned by Macrobius, Priscian, 
Festus, and Nounius Marcellas. He has been censured 
for the harshness of his style, but in other respects he has 
been esteemed a groat poet. He died at an advanced age ; 
and Cicero, who evidently attaches considerable weight to 
hfe opinions, speaks of having conversed with him in his 
youth, 

ACCLAMATION, the expression of the opinion, favouiv 
able or unfavourable, of any assembly by means of the 
voice. Applmise denotes strictly a similar expression by 
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clapping of hands, hut this distinction in the usage of the 
words IS by no means uniformly maintedned. Among the 
Romans acclamation was varied both m form and purpose. 
At marriages it was usual for the spectators to shout lo 
Hymen, HymerKse, or Talassio; a victorious army or general 
was greeted with lo trhonplie / in the theatre acclamation 
was called for at the close of the play by the last actor, 
who said, PlcmdHe ; m the senate opinions were expressed 
and votes passed by acclamation in such forms as Onvies, 
omnes, JEciumn, est, Justum est, (fee; and the piaises of the 
emperor were celebrated in certain pre-arranged sentences, 
which seem to have been chanted by the whole body of 
senators. The acclamations which authors and poets who 
recited their works in public received were at first spon- 
taneous and genuine, but in time became very largely 
mercenary, it bemg customary for men of fortune who 
affected hterary tastes to keep applaudeis in them service 
and lend them to their friends. When Nero iierformed m 
the theatre his praises were chanted, at a given signal, by 
five thousand soldiers, who were called Auyustals. The 
whole was conducted by a music-master, tnesocliorm or 
pmceariiis. It was this case of Nero which, occunungto 
the recollection of the French poet Dorat, may bo said to 
have originated the well-known Paris da( 2 ue. Bnjnng up 
a number of the tickets for a performance of one of his 
plays, he distributed them gratuitously to those who pro- 
mised to e.xpress approbation. From that time the claque, 
or organised body of professional aiiplaudois, has boon a 
recognised institution m connection with the theatres of 
Pans. Ill the eaily ages of the Christian church it was by 
no means uncommon for an audience to express then appro- 
bation of a favourite preacher during the course of his 
sermon. Chrysostom especially was very frequently inter- 
rupted both by applause and by acelamatioiia. In eccle- 
siastical councils vote by acclamation is very common, the 
question bemg usually put in the fonii, placet or non plwet. 
This differs fiom the acclamation with winch in other 
assemblies a motion is said to be carried, when, no amend- 
ment being proposed, approval is expressed by shouting 
such words as Aye or Ayreed. 

ACCLIMATISATION is the process of adaptation by 
which animals and plants are gradually rendered capable 
of surviving and flourishing in countnes remote from their 
original habitats, or under meteorological conditions dif- 
ferent from those which they have usually to emliue, and 
which arc at first injurious to tlioin 

The subject of acclimatisation is very little undemtood, 
and some writers have oven domed that it can ever take 
place. It is often confounded with doinesficntion or with 
naturalisation; hut these are both very different pheno- 
mena. A domesticated animal or a cultivated plant need not 
necessarily be accliTnatised ; that is, it need not be capable 
of endurmg the severity of the seasons without protection. 
The canary bird is domesticated but not aeclhnatised, and 
many of our most extensively cultivated plants are in the 
.same category. A naturalised auimal or plant, on the 
other hand, must be able to withstand all the vieissitnde.s 
of the seasons in its new home, and it may therefore be 
thought that it mu&t have become acclimatised. But in 
many, perhaps most cases of naturalisation, there is no 
evidence of a gradual adaptation to new conditions which 
were at first injurious, and this is essential to the idea of 
acclimatisation. On the contrary, many specio.s, in a new 
country and under somewhat different climatic conditioms, 
seem to find a more congenial abode than in their native land, 
and at once flourish and increase in it to such an extent as 
often to exterminatethe indigonous inhabitants. Thus Aga&siz 
(in his work on Lake Superior^ tells us that the road-side 
weeds of the north-eastern United States, to the number of 
1 30 species, are all European, the native weeds having dis- 
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appeared westwards; while in New Zealand^ there are, 
according to Mr T. Kirk [Transactions of the Kew Zealand 
Institute, voL ii p- 131), no less than 250 species of 
naturalised plants, more than 100 of winch spicad widely 
over the country, and often displace the native vegetation 
Among ammals, the European rat, goat, and pig, aie 
naturalised m New Zealand, where they multiply to such 
an extent as to injure and probably cxteriiunato many 
native productions In neither of thc-se c.i.‘'cs is tlieio 
any indication that acci huatisatiou was iioeessaiy or cvei 
took place. 

On the other hand, the fact that an animal or plant 
cannot bo luduraliscd is no proof that it is nut aedimat i,scd. 
It has been shown by Mr Darwin that, in the case of muht 
animals and plants in a state of nature, the coinpeliliiui of 
other organisms is a fur more efficient agency in luiutiug 
thoir distribution than the mere intluciicc of climate. ^Vo 
have a proof of this in the fact that so few', comparatively, 
of our perfectly hardy garden plants ever rim uild; ami 
even the most persevering attempts to imtur.disc them 
usually fail. Alphonse de [G coy va/>hlc !'><>( tniiquc, 

p. 798) informs us that several botaiiist-s of Paris, (.lenev.i, 
and especially of Montpellier, have sown tlie .seeds of many 
hundreds of siiecies of exotic hardy plaut.s, m what appealed 
to be the must favourable sitiuitnum, but tliat m h.ndly 
a single case has any one of them befoine n.i(UMli.->ed 
Attempts have also been made to natiuah.M* eoiilimMit.il 
insects m this coiintiy, in places where tlic pmper food- 
plants abound and the comliiioim seem generally lavour- 
able, but in no case do they seem lo Iiavo .suecemled. 
Even a plant like the potato, so largely cultivated and .><o 
perfectly hardy, has not eslabli&hod itself in a wil<l .'■t.ilo 
in any part of Europe. 

Different Degrees of Cl/mufid Atlujifutio/i in Aniin’dn and 
Plants — Plants differ greatly from animals m llie eloMMie.ss 
of thoir adaptation to moto(»rologioal (jomUtmii.'i. ISot only 
wuU most tropical plants refuse to live, in a lem[tei.ito 
climate, but many species arc soriou.sly injiued b) 
a few degrees of latitude beyond their imt iiral limits. ^ TIu.s 
is probably due to the fact, ostabli.sheil by llie e\[tciiments 
of M. Bocquorel, that plant-s po.sses.M no jiroper leniperalure, 
but arc wholly dopeiulcut on that of tile .stiiToimding 
medium. 

Animals, G.spccially the liiglier f<irm.s, me imieli U-as 
. scn.sitive io change of tcnipciatnrc, as .shown by the e\fen 
sivo range from north to .soutli of many .^peeifs, TImh, 
the tiger ranges from the equatem to northern .V-'ia as f.ir 
as the river Amour, and to the is(»tliernial of 32 I''.thr. Tins 
niount.un sparrow [Passer Montana) is !il>unil.iut in .f.iva 
ami Singapore in a uniform eqiiaton.d climala, .md .iL-mi 
mhal)il.s this country and a eim.iider.ible [loition iU 
Europe. It i.s true that nnwt tene..tri.tl .miniai-. me 
lustiicted to countrie.s not po.-M'sf.ing a guMf i.mgi? <jf 
temperature or very (livensiliLMl elimato', but tie ir i < r*- i kih 
to l)elievc that this is due to quite a dilfieviif . e{ of imu'.»'S, 
.such ms the priiseni'e of enemies or deficient y i*f .tppiopriate 
food When .supplied witli fooil ami p.iHi.tlly protected 
from enemie.s, tlmy often .slmw a womh*rful c.ipcity ot 
enduring climate.s very ditlerent from that in whith tliey 
orighmlly flourished. Tlnm, llie htu’M* ami the dt'im'.dtr 
ftiwl, Imtli natives of very warm count lies, fhaiti'h withtmt 
speeml protection in ahno.st every inhultite«l poiti*.« of the 
gh>be. The parrot tribe form one of tin* tmtst pn* I'Uiinently 
Iwpical group.s of birds, only a few' ,sjrt*t'iet es.i«'m|jiu into 
the wanner temperate regitui.s ; yut even tint ino-.f i-jtt'lu- 
sively tropical genera are by no meaiiH drlioate birds tut 
regards climate. In the Amnls and Mayauar of Xatuml 
History lax 18G8 (p. 381) u a mostiiitert-rtfing arconul, hy 
Mr Oharles Buxbut, M.P., of the nutnr.i!is.i}io!i of {tarrcitu 
at Northrep.s Hall, Norfolk. A con.'.iflcrabht tuutiU^r of 



ACCLIMATISATION 


Afiican and Amazonian pan'ots, Bengal parroq[neta, four 
species of white and rose crested cockatoos, and two species 
of crimson lories, have been at large for many years. 
Several of these birds have bred, and they almost all live 
in the woods the whole year through, refusing to take 
shelter in a house constmeted for their use. Even when 
the thermometer fell 6° below zero, all appeared in good 
spirits and vigorous health. Some of these birds have 
hved thus exposed for nearly twenty years, enduring our 
cold easterly winds, rain, hail, and snow, all through the 
winter, — a marvellous contrast to the equable equatorial 
temperature (hardly ever less than 70°) which many of them 
had been accustomed to for the first year or years of their 
existence. 

Mr Jenner Weir records somewhat similar facts in the 
Zoologist for 1SG5 (p 9411) He keeps many small birds 
in an open aviary ni his garden at Blackheath, and among 
these are the Java rice bird {Padda orydvora), two West 
African weaver birds (Ilyphantoi'nis textor and JEupleetes 
sanguinirostris), and the blue bird of the southern United 
States {Sjtha cyanea). These denizens of the tropica prove 
quite as hardy as our native birds, having lived durmg 
the severest winters without the slightest protection 
against the cold, even w’hen their drinking water had to be 
repeatedly melted. 

Hardly any group of Mammalia is more exclusively 
tropical than the Quadrumana, yet there is reason to believe 
that, if other conditions are favourable, some of them can 
withstand a considerable degree of cold. The Semnopithecus 
scliistacens was found by Captain Hutton at an elevation of 
11,000 feet 111 the Himalayas, leaping actively among fir- 
trees whose branches wore laden with snow-wreaths. In 
Abyssinia a troop of dog-facod baboons were observed by 
Mr Blaiidford at 9000 feet above the sea. Wo may there- 
fore conclude that the restriction of the monkey tribo to 
warm latitudes is probably determined by other causes than 
temperature alone. 

Similar indications are given by the fact of closely allied 
species inhabiting very extreme chmates. The recently 
extinct Sibomn mammoth and woolly rhinoceros were 
closely allied to species now inhabiting troiiical regions 
exolusivoly. Wolves and foxes aro found alike in the 
coldest and hottest parts of the earth, as aro closely allied 
species of falcons, owls, sparrows, and numerous genera of 
■waders and aquatic birds. 

A consideration of these and many analogous facta might 
induce us to suppose that, among the higher animals at 
least, there is little constitutional adaptation to climate, 
and that in their case acclimatisation is not required. But 
there are numerous examples of domestic arimala which 
show that such adaptation does exist in other cases. The 
yak of Thibet cannot long survive in •the plains of India, 
or even on the hills below a certain altitude; and that this 
is duo to climate, and not to the increased density of the 
atmosphere, is sho'wn by the fact that the same animal 
ai)pcnrs to thrive well in Europe, and even breeds there 
readily. The Newfoundland dog %^1 not live in India, and 
the Si^anish breed of fowls in this country suffer more 
from frost than most others. When we get lower in the 
scale the adaptation is often more marked. Snakes, which 
are so abundant in warm countries, diminish rapidly as 
we go north, and wholly cease at lat. 62°. Most insects are 
also very .susceptible to cold, and seem to be adapted to 
very narrow limits of temperature. 

From the foregoing facts and observations we may con- 
clude, firstly, that some jilants and many animals are not 
constitutionally ada^ited to the climate of their native 
country only, but are capable of enduring and flourishing 
under a more or less extensive range of temperature and 
other climatic conditions ; and, secondly, that most plants ^ 
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and some animals are, more or less closely, adapted to 
climates snnilar to those of their native habitats. In order 
to domesticate or naturalise the former class in countries 
not extremely differing from that from which the species 
was brought, it will not be necessary to acclimatise, in 
the strict sense of the word. In the case of the latter 
class, however, acclimatisation is a nccessaiy prehminary 
to naturalisation, and m many cases to useful domestica- 
tion, and we have therefore to inquire whether it is 
possible. 

Acclimatisation hy Individual Adaptation . — It is evi- 
dent that acclimatisation may occur (if it occurs at all) m 
two ways, either by modifying the constitution of the 
individual submitted to the new conditions, or by the 
production of offsining which may be better adapted to 
those conditions than their parents. The alteration of the 
constitution of iiidmduals in this direction is not easy to 
detect, and its possibility has been denied by many -writers. 
Mr Darwin believes, however, that there are indications 
that it occasionally occurs m plants, where it can be best 
observed, owing to the circumstance that so many plants 
are propagated by cuttings or buds, which really continue 
the existence of the same individual almost indefinitely. 
He adduces the example of vines taken to the West Indies 
from Madeira, which have been found to succeed better 
than those taken directly from France. But in most cases 
habit, however prolonged, appears to have little effect on 
the constitution of the individual, and the fact has nc 
doubt led to the opimon that acclimatisation is impossible 
There is indeed little or no evidence to show that anj 
animal to which a new climate is at first prejudicial can 
be so acchmatised by babit that, after subjection to it for a 
few or many seasons, it may hve as healtliily and with as 
little care as in its native country ; yet we may, on general 
princii>lo3, believe that under proper conditions such accli- 
matisation would take place. In his Principles of Biology 
(chap. V.), Mr Herbert Spencer has shown that every organ 
and every function of living beings undergoes inodiJ5.cation 
to a limited extent under the stimulus of any new con- 
ditions, and that tho modification, is almost always such as 
to produce an adaptation to those conditions. "We may feel 
pretty sure, tliorof ore, that if robust and healthy individuals 
are diosen for the experiment, and if the change they are 
subjected to is not too great, a real individual adaptation 
to the new conditions — ^that is, a more or less complete 
acclimatisation — ^will be brought about. If now animals 
thus modified are bred from, we know that their descendants 
•will inherit the modification. They 'wiU thus start more 
favourably, and being subject to the influence of the same 
or a sHghtly more extreme climate during their whole hves, 
the acclimatisation will be carried a step further; and 
there seems no reason to doubt that, by this process alone, 
if cautiously and patiently carried out, most animals which 
breed freely in confinement could in time be acclimatised 
in almost any inhabited country. There is, however, a 
much more potent agent, which renders the process of 
adaptation almost a certainty. 

Aedmatisatim hy Variaiion . — A mass of evidence exists 
showing that variations of every conceivable kind occur 
among the offspring of all plants and animals, and that, in 
particular, constitutional variations are by no means un- 
common. Among cultivated plants, for example, hardier 
and more tender varieties often arise. The f oUowing cases 
are given by Mr Darwin ; — Among the numerous fruit-trees 
raised in North America, some are weU adapted to the 
dimate of -the Northern States and Canada, while others 
only succeed well in the Southern States. Adaptation of 
this kind is sometimes very close, so that, for example, few 
English varieties of wheat will thrive in Scotland. Seed- 
wheat from India produced a miserable crop when planted 
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by tbe Hev. M. J. Berkeley on land wHch would have 
produced a good crop of English wheat. Conversely, 
French wheat taken to the West Indies produced only 
barren spikes, wliile native wheat by its side yielded an 
enormous harvest Tobacco in Sweden, raised from home- 
grown seed, ripens its seeds a month earlier than plants 
grown from foreign seed In Italy, as long as orange 
trees were propagated by grafts, they were tender; but 
after many of the trees were destroyed hy the severe frosts 
of 1709 and 1763, plants were raised from seed, and these 
were found to be hardier and more productive than the 
former kinds. Where plants are raised from seed in large 
quantities, varieties always occur differiug in constitution, 
as well as others differing in form or colour ; but the former 
cannot be perceived by us unless marked out by their 
behaviour under exceptional conditions, as in the following 
cases. After the severe winter of 1860-61, it was observed 
that in a large bed of araucarias some plants stood quite 
unhurt among numbers killed around them In Mr Darwm’s 
garden two rows of scarlet rurmers were entirely killed by 
frost, except three plants, which had not even the tips of 
their leaves browned. A very excellent example is to be 
found in Chinese history, according to M. Hue, who, in 
his L’ Empire Ohinois (tom. ii. p. 359), gives the following 
extract from the Memoirs of the Emperor Manff On 
the 1st day of the Cth moon I was walking in some fielt^ 
where rice had been sown to be ready for the harvest in 
the 9th moon. I observed by chance a stalk of rice 
which was already in ear. It was higher than all the rest, 
and was ripe enough to be gathered. I ordered it to be 
brought to me. The grain was very fine and well grown, 
which gave me the idea to keep it for a trial, and see if the 
following year it would preserve its precocity. It did so. 
All the stalks which came from it showed ear before 
the usual time, and were ripe in the Gth moon. Each year 
has multiphod the produce of the preceding, and for thirty 
years it is this nee which has been served at my table. The 
grain is elongate, and of a reddish colour, but it has a sweet 
ameU and very pleasant taste It is called Yti-mi, Imperial 
rice, because it was first cultivated in my gardens. It is 
the only sort which can ripen north of the groat wall, 
where the winter ends late and be^iis very early; but in 
the southern provinces, where the cHmate is milder and the 
land more fertile, two harvests a year may be easily ob- 
tained, and it is for me a sweet reflection to have procured 
this advantage for my peojfle ” M. Hue adds his testimony 
that this knid of rice flounslies in Mandtehuria, where no 
other wiU grow. We havo here, therefore, a perfect 
example of acclimatisation by means of a spontaneous con- 
stitutional variation. 

That this kind of adaptation may be carrietl on step by 
step to more and more extreme climates is illustrated by 
the following examples. Sweet-peas raised in Calcutta 
from seed imported from England rarely blossom, and never 
yield seed ; plants from French seed flower better, but are 
still sterile; but those raised from Darjeeling seed (originally 
imported from England) both flower and seed profusely. The 
peach is behevod to have been tender, and to have npenod 
its fruit with diflSculty, when first introduced into Greece; .so 
that (as Darwin observes) in travelling northward during 
two thousand years it must have become much hardier. 
Dr Hooker ascertamed the average vertical range of 
flowering plants in the Himalayas to be 4000 feet, while in 
some cases it extended to 8000 feet. The same spccic.s can 
thus endure a great difference of temperature; but the 
important fact is, that the individuals have become accli- 
matised to the altitude at which they grow, so that seeds 
gathered near the upper limit of the range of a species will 
be more hardy than those gathered near the lower limit. 
This was proved by Dr Hooker to bo the case with 


Himalayan conifers and rhododendrons,^ raised in this 
country from seed gathered at different altitudes. 

Among n-'niTnn.la exactly analogous facts occur, M. Doulin 
states that when geese were first introduced into Bogota 
they laid few eggs at long intervals, and few of the young 
survived. By degrees the fccunchty improvecl, and in 
about twenty years became equal to what it is in EurL>pe. 
The same author tells us that, accortling to Chu’cilisu, 
when fowls were first introduced into Peru they u ei c not 
fertile, whereas now they are as much so as in Euinpe, 
Mr Darwin adduces the followmig cxaniple.s Merino .slieep 
bred at the Cape of Good Hope have been found far belter 
adapted for India than those unpurted fn>m England ; and 
while the Chiuoso variety of the Ailantlius silk-inotli i.-> 
quite hardy, the variety found in Bengal will only flourihli 
m warm latitudes. Mr Darwin also calls attention to the 
circumstance that writers of agricultural works generally 
recommend that animals should be removed from <ine 
district to another as little as possible. Tlii.s advice oeours 
even in classical and Chinese agricultural Looks as 
as in those of our own day, and proves that the 
adaptation of each variety or breed to the counliy in u Ineli 
it originated has always been recogm.seLl. 

Constitutional Adaptut ion often accotnpanied hp ILrl, rnnl 
Modification . — ^Although in some cases no percept iLlc altei.i- 
tion of form or structure occurs ivlicn con.stitutittuiil ad.iitta- 
tion to climate has taken place, in otliers it is viuy marked. 
Mr Darwin has collected a large uunibei* of cases 
and Plants under Domestication (vol. ii. p. 277), of whioh the 
following are a few of the most remarkable. Dr F.iIcMjicr 
observed that several trees, natives of ct^der climiiti*'^, 
assumed a pyramidal or fastigiate form when grown in the 
plains of India; cabbages rarely prodneo Iicads in hot 
cluuatcs; the quality of the wood, the medicinal praducts. 
the odour and colour of the flowers, all change in iiMiiy 
cases when plants of t>ne country are gn»wti in siiiotlior. 
One of the most curious observations i.s that of .Mr .Moohan, 
who “compared twenty-muo kinds of Arntfrit-an troc.. 
belonging to various orders, with tlieir nearest Hariip*.in 
aUics, all gro%vn in close pro.vimity in the .sumegaril»*n, and 
under as nearly a.3 pos.sibie the same comlilioiK fii fho 
American species Mr Meehan iinds, with the laic.d ox.-fp. 
tions, that the leaves fall earlier in the season, .md 
before falling a brighter tmt; that they are h-'.s dt’iqdy 
toothed or serrated ; that the Inid.s aio sm.alh'r : that tin*, 
trees are more difluse in growth, and have fewer Lranehlet : 
and, lastly, that the seods are sinallt'r; — all in ei»mpir»Mm 
■with the European .spocie.s.” Jfr D.iiwin eoin'Iud*** that 
there is no way of accounting for tlie-^e muforiu ditlVi.-nee- 
in the tivo .series of trees than hy the loiejr euntimicii .lein.n 
of the different climate.s of the two eontments 

In {inimaLs equally remarkable eliangts (HTur, lu 
Angora, not only goats, but .s]iephord-d«t>;s and eat'*, h.ne 
fine lleecy hiiir; the wtsd of .sheep changes iti eharaeter in 
the We.st Indic-s in three generatituis ; ,M. i >f.des 
that young oystens, taken fn»m the eo.ut of Ihud.md, 
ami pla<*e<l in the Arediterranean, at one*‘ alteon} theii 
manner of growth ami formed promimmt divermrit': ny *, 
like lh(«e on the shells of the pnqier .Meditorr on-.tii 
oyster. 

In his Gtmfrihnthns to the Theorp of Xaturaf S>ft'iinn 
(p. 167), Mr Wallace h.w recordtsl ♦•a.ses of .sinmlt tneoii.s 
variation among insects, ajqwrajUly due to ehm.ttr* or c.tlier 
strictly local cau.se.s. He finds that the butterflies of iht 
family Papilifniidir, an<l «oine olliem, J»*eome sifailarly 
modified in different islands ami gr(»u|»s of i.4u>>b. Thus, 
the species inhabiting Humafm, .Tuva, mul are 

almoat always much smaller than the clo^fly allied 
of Celeb{» and the Sfoluccas ; the sisietes or v.irietics tti 
the small island of Amboyma are larger than the 
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Species or closely aUied forms inhabiting the snrromiding 
islands; the species found in Celebes possess a peculiar 
form of wing, quite distinct from that of the same or 
closely allied species of adjacent islands; and, lastly, 
numerous species which have tailed wings in India and the 
western islands of the Archipelago, gradually lose the tail 
as we proceed eastward to Now Guinea and the Pacific. 

Many of these curious modifications may, it is true, be 
due to other causes than climate only, but they serve bo 
show how powerfully and mysteriously local conditions 
affect the form and structm*e of both plants and animals ; 
and they render it probable that changes of constitution 
are also continually }iroduced, although we have, m the 
majority of cases, no means of detecting them. It is also 
impossible to determine how far the effects described are 
liroduccd by spontaneous favourable variations or by the 
direct action of local conditions; but it is probable that in 
every case both causes are concerned, although in constantly 
varying proportions. 

The Influence of Heredity. — ^Adaptation hy variation 
w’ould, however, he a slow and uncertain process, and might 
for considerable periods of time cease to act, did not heredity 
come into play. This is the tendency of every organism to 
produce its like, or more exactly, to produce a set of newforms 
varying slightly from it in many directions — a group of which 
the parent form is the centre. If now one of the most ex- 
treme of these variations is taken, it is found to become the 
centre of a new set of variations ; and by continually taking 
the extreme in the same direction, an increasing variation m 
that direction can bo effected, until checked by becoming 
so great that it intorforos with the healthy action of the 
organism, or is in any other way prejudicial. It is also 
found that acquired constitutional pocuHaritios aro eqnally 
hereditary; so that by a combination of those two modes of 
variation any desired adaptation may bo effected ’with 
greater rapidity. The manner in which the form or 
constitution of an organism can be made to change con- 
tinuously in one direction, by moans of variations which 
aro indefinite and in all directions, is often misunderstood. 
It may perhaps bo illustratod by showing how a tree or 
grove of trees might, by natural causes, be caused to travel 
during successive generations in a definite course. The 
tree has brauchca radiating out from its stem to pci’haps 
twenty feet on every aide. Reeds are produced on the 
oxtromities of all those branches, drop to the ground, and 
produce seedlings, which, if untouched, would form a ring 
of young trees around the parent. But cattle crop off 
every seedling as soon as it rises above the ground, and 
none can ever arrive at maturity. If, however, one side is 
protected from the cattle, young trees will grow up on that 
side only. This protection may exist in the case of a grove 
of trees which we may suppose to occupy the whole space 
between two deep ravines, the cattle existing on the lower 
side of the wood only. In this case young trees would 
reach maturity on the upper side of the wood, while on the 
lower side the trees would successively die, fall, and rot 
away, no young ones taking their place. If this state of 
tilings continued unchanged for some centuries, the wood 
might march regularly up the side of the mountain tiE it 
occupied a position many miles away from where it once 
stood ; and this would have taken place, not because more 
seed was produced on one side than the other (there might 
even be very much less), nor because soil or climate were 
bettor on the upper side (they might bo worse), nor because 
any intelligent being chose which trees should be allowed 
to live and which should be destroyed; — but simply because, 
for a series of generations, the conditions permitted the 
existence of young trees on one side, and wholly prevented 
it on the other. Just in an analogous way animals or 
plants are caused to vary in definite directions, either by 
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I influence of natural agencies, which render existence 
impossible for those that vary in any other direction, or 
by the action of the judicious breeder, who carefully selects 
favourable variations to be the parents of his future stock ; 
and m either case the rejected variations may far outnumber 
those which are preserved. 

Evidence has been adduced by Mr Darwin to show that 
the tendency to vary is itself hereditary; so that, so far 
from variations coming to an end, as some persons imagine, 
the more extensively variation has occurred in any species 
in the past, the more hkely it is to occur in the future. 
There is also reason to believe that individuals which have 
vaned largely from their parents in a special direction will 
have a greater tendency to produce offspring varying in 
that direction than in any other ; so that the facilities for 
adaptation, that is, for the production and increase of 
favomrable variations in certain definite directions, are far 
greater than the facilities for locomotion in one direction in 
tiie hypothetical illustration just given. 

Selection and Sw-vival of the Fittest as Agents in Natnror 
lisation. — ^We may now take it as an established fact, that 
varieties of animals and plants occur, both in domesticity and 
m a state of nature, which are better or worse adapted to 
special chmates. There is no positive evidence that the 
influence of new climatal conditions on the parents has any 
tendency to produce variations in the offspring better adapted 
to such conditions, although some of the facts mentioned 
in the preceding sections render it probable that aueb may 
be the case. Neither does it appear that this class of 
variations aro very frequent. It is, however, certain that 
whenever any animal or plant is largely propagated con- 
stitutional variations will arise, and some of ^ese will be 
better adapted than others to the climatal and other 
conditions of the locality. In a state of nature, every 
rccumng severe' uintor or otherwise unfavourable season, 
woods out those individuals of tender constitution or 
imporfect structure which may have got on very well during 
favourable years, and it is thus that the adaptation of the 
species to the climate in which it has to exist is kept np. 
Under domestication the same thing occurs by what Mr 
Darwin has termed “unconscious selection.” Each culti- 
vator seeks out the kinds of plants best suited to his soil 
and climate, and rejects those which are tender or otherwise 
unsuifeible. The farmer breeds from such of his stock as 
ho finds to thrive best with him, and gets rid of those 
which suffer from cold, damp, or disease. A more or less 
close adaptation to local conditions is thus brought about, 
and breeds or races are produced which are sometimes 
liable to deterioration on removal even to a short distance 
in the same country, as in numerous cases quoted hy Mr 
Darwin {Animals and Flants under Domestication, vob ii. 
p. 273). 

The Method of Acclimatisation. — ^Taking into considera- 
tion the foregoing facts and illustrations, it may be con- 
sidered as proved — let, That habit has little (though it 
appears to have some) definite effect in adapting the 
constitution of animals to a new climate ; but that it has a 
decided, though still slight, influence in plants when, hy 
the process of propagation by buds, shoots, or grafts, the 
individual can be kept under its influence for long periods ; 

That the offspring of both plants and animals vary 
in their constitutional adaptation to climate, and that 
this adaptation may be kept up and increased by meaxMi 
of heredity; and, ^d, That great and sudden changes 
of climate often check reproduction even when the iealtii 
of the individuals does not appear to suffer. In order, 
therefore, to have the best diance of acclimatisrng easy 
RnimaT or plant in a climate very dissiimlar from that of 
its native country, and in which, it has been proved that 
the species in question cannot Hve and maintain itself 
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vrithout acclimatisation, we must adopt some such, plan 
as the f ollouuug : — 

1. We must transpoi-t as large a number as possible of 
adult healthy individuals to some intermediate station, 

increase them as much as possible for some years. 
Favourable variations of constitution will soon show them- 
selves, and these should be carefully selected to breed from, 
the tender and unhealthy mdividuals being rigidly ehmi- 
iiated 

2. As soon as the stock has been kept a sufficient time 
to pass through all the ordmary exti ernes of chmate, a 
number of the hardiest may be removed to the more remote 
station, and the same process gone through, giving protection 
]f necessary while the stock is being mcreased, but as soon 
as a large number of healthy individuals are produced, suh- 
jectmg them to aU the vicissitudes of the climate. 

It cau hardly bo doubted that in mostcases this plan would 
succeed. It has been recommended by Mr Darwin, and at 
one of the early meetings of the Socict4 Zoologique d^ Acclim- 
atisation, at Pans, M. Geoffrey St Hilaire insisted that it was 
the only method by which acchmatisation was possible. 
But in lookmg through the long series of volumes of Reports 
published by t.Tna Society, there is no sign that any systematic 
attempt at acchmatisation has even once been made. A 
number of foreign animals have been introduced, and more or 
less domesticated, and some useful exotics have been culti- 
vated for the purpose of testing tJieir appbcabihty to French 
agricultuie or horticulture ,’ but neither in the case of 
fl.niTnn.1s nor of plants has there been any systematic effort 
to modify the constitution of the species, ly hre.edbng largely 
and selecting iliefavourahle variations that appeared. 

Take the case of the Bucalyptm gldbvMs as an example. 
This is a Tasmanian gum-tree of very rapid growth and 
great beauty, which will thrive in the extreme south of 
France. In the Bulletin of the Society a large utimber of 
attempts to introduce this tree into general cultivation m 
other parts of France are recorded in detail, with the failure 
of almost all of them But no precautions such as those 
above indicated appear to have been taken in any of those 
exjjeriments j and we have no intimation that either the 
Society or any of its members are maldng systematic 
efforts to acclimatise the tree. The first step would be, to 
obtain seed from healthy trees growing in the coldest 
climate and at the greatest altitude in its native country, 
so'tvmg these veiy largely, and in a variety of soils and 
situations, in a part of France where the climate is some- 
what but not much more extreme It is almost a certainty 
that a number of trees would be found to be quite hardy. 
As soon as these produced seed, it should be sown m 
the same district and farther north in a climate a little 
more severe. After on exceptionally cold sea.son, seed 
should be collected from the trees that suffered least, and 
should be sovm in various districts all over France. By 
such a process there can be hardly any doubt that the tree 
would be thoroughly acclimatised in any part of France, 
and in many other countries of central Europe ; and moie 
good would be effected by one well-directed effort of this 
land than by hundreds of experiments with individusd 
animals and plants, which only serve to show us which are 
the species that do not require to he acclimatised. 

Acclimatisation of Man . — On this subject we have, un- 
fortunately, very little direct or accurate information. The 
general laws of heredity and variation have been proved to 
apply to man as well as to animals and plants ; and nume- 
rous facts in the distribution of races show that man must, in 
remote ages at least, have been capable of constitutional 
adaptation to climate. If the human race constitutes a single 
species, then the mere fact that man now inhahita every 
region, and is in each case constitutionally adapted to tlie 
climate, proves that acclimatisation has occurred. But wo 


have the same phenomenon m smgle varieties of man, such j'- 
the American, winch mhabits alike the fiozen wastes of 
Hudson's Bay and Terra del Fuego, and the hottest regions 
of the tropics,— the low equatonal valleys and the lofty 
plateaux of the Andes. No doubt a sudden transference 
to an extreme climate is often prejudicial to man, as it is 
to most animals and plants , but there is ercry reason to 
believe that, if the migration occurs stop by step, man can 
be acclimatised to almost any part of the earth’s snilace 
in comparatively few generations. Some eininont wi iters 
have denied this. Sir Ranald Startin, from a coiisidci atiou 
of the effects of the chmate of India on Eiiiopcans and 
fhmr offspring, believes that there is no such thing as 
acchmatisation. Dr Hunt, in a report to the Bntihli 
Association in 1861, argues that “tunc is no agent,” and 

“if there is no sign of acclunatisation m one generation, 

there is no such process.” But he entirely ignores the 
.effect of favoiirahlo variations, as well as the direct in- 
fluence of chmate acting on the organi.satioii fiom infancy. 

Professor Waits, in his Introduction to Anihropnlngy, 
adduces many examples of the comparatively rapid con- 
stitutional adaptation of man to new climatic conditions. 
Negroes, for example, who have been for thioc or four 
generations acchmatised in North Anioiica, on lotnriiin.i’ to 
Afnca become subject to the same local ch.scases ns otlior 
nnacchmatiscd individuals. Ho well rciiiai Ic.s, that the 
debility and sickonmg of Europenns in many tiopical 
countnes ai*e wrongly ascribed to tlic eliiiiate, hut me 
rather the consequences of iiidolenco, sen.sn.il gratiiiiailion, 
and an irregular mode of life. Thus the English, who 
cannot give up animal food and spiiituous li(piors, are less 
able to sustain the heat of the tropics tlian the more .sohi>r 
Spaniards and Portugiioso. The excessive mortality of 
European troops m India, and the delicacy of the childivn 
of European parents, do not affect the real question of 
acclimatisation under profjor conditions. Tliry only .Oiow 
that acclimatisation IS in most cases necessary, not tliat it 
cannot take place. The best examples of partial or coin- 
plcte acclimatisation are to he found where hhmqu'ati races 
have permanently settled in the tropics, and have maintained 
themselves for several generations. I’hero arc, howi'Vcr, 
two soiu’ces of inaccuracy to be guarded against, and tbe.s(' 
arc made the most of by the writers above refern'd to, and 
are supposed altogether to invalidate results which me 
otherwise opposed to their views. In the first jilaee. a\i* 
have the possibility of a mixture of native blood hiuiim 
occurred; in the second, there have almo.st always hemi a 
succession of immigrants from the iiarcnt countiy, 
continually intermingle with the families of thf e:irly 
settlers. It is maintained that one or otluT of IhenO 
mixtures is absolutely necessaiy to enable J'hiroiican.s to 
continue long to flouii.sh in tlie tnqwe.s. 

There are, however, certain cases in whieli the Si(mrec.s 
of error above mentioned arc reduced tu a minimutii, and 
cannot seriously affect the results; sueli as fhosc of the 
Jews, the Dutch at the Cape of Goofl Hope and in the 
Moluccas, and the Spaniards in South Aineriea, 

The Jews are a good example of acclimatisation, l«‘caune 
they have been established for many centuries in •dimate.'* 
very different from that of their native land; they keep 
themselves almost w'holly free from intermixture witli flm 
people around them; and they arc often so populous in a 
country that the intermixture with Jewi.sh immigrants from 
other lands cannot seriously affect the local purify <»f the 
race. They have, for instance, attained a pnpulatit «i ^ »f mar 
two millions in such severe climates a.H Poland and liuRsia ; 
and according to Mr Brace (Baces of ike Old Worlds p, 185), 
“their increa.'ie in Sweden is said to be greater than that 
of the Christian population ; in the towns of Algeria they 
are the only race able to maintain its numbers; and in* 
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Ooclihi Cliina and Aden they succeed in rearing children 
and forming permanent communities.” 

In some of the hottest parts of South America Europeans 
are perfectly acchmatised, and where the race is kept pure 
it seems to be even imiiroved. Some very valuable notes 
on this subject have been furnished to the present writer 
by the well-known botanist Dr Richard Spruce, who resided 
many years in South America, but who has hitherto been 
prevented by ill health from giving to the world the results 
of his researches. As a careful, judicious, and accurate 
observer, both of man and nature, he has few suiieriors. 
He says — 

“The white inhabitants of Guayaquil (lat 2° 13' S.) are 
kept pure by careful selection. The slightest tincture of 
red or black blood bars entry into any of the old families 
who are descendants of Spaniards from the Proviucias 
Vascongadas, or those bordenng the Bay of Biscay, where 
the morals are perhaps the purest (as regards the intercourse 
of the sexes) of any in Europe, and where for a gurl, even 
of the poorest class, to have a child before marriage is the 
rarest thing possible. The consequence of this careful 
breeding is, that the women of Guayaqtul are considered 
(and justly) the finest along the whole Pacific coast. They 
are often tali, sometimes very handsome, decidedly healthy, 
although pale, and assuredly prolific enough. Their sons 
are big, stout men, but when they lead inactive lives are 
apt to become fat and sluggish Those of them, however, 
who have farms in the savannahs, and are accustomed to 
take long ndes in all weathers, and those whoso trade 
obhges them to take fiequout journeys in the mountainous 
interior, or oven to Europe and North America, are often as 
active and as little burdened with supoifluous flesh as a 
Scotch farmer. 

“The oldest Chiistian town in Peru is Piura (lat. 5“ S.), 
which was founded by Pizarro him.solf. The climate ih 
very hot, especially in the throe or four months following 
the southern solstice. In March 1843 the tomiierature 
only once fell as low as 83®, during the whole month, the 
usual lowo.st night temperature being 85®. Yet peoi)lo of 
all colours find it very healthy, and the whites are very 
prolific. I resided in the town itself nine months, and in 
the neighbourhood .seven months more. The population 
(in 1863-4) was about 10,000, of which not only a 
considei abl e proporti( in was white, but was mostly descended 
from the lin-jt emigrants after the conquest. Purity of 
descent was not, however, quite so strictly maintained as 
at Guayaquil. The military adventurers, who have often 
risen to high or oven supreme rank in Peru, have not seldom 
been of mixed race, and fear or favour has often availed to 
procure them an alliance with the oldest and purest-blooded 
families.” 

These instances, so well stated by Dr Spruce, seem to 
demonstrate the complete acclimatisation of Spaniards in 
some of the hottest parts of South America. Although 
we have here nothing to do with mixed races, yet the want 
of fertility in these has been often taken to be a fact 
inherent in the mongrel race, and lias been also sometimes 
hold to prove that neither the European nor his half-bred 
offspring can maintain themselves in the tropics. The 
following observation is therefore of interest ; — 

“At Guayaquil for a lady of good family — ^married or 
unmarried — ^to bo of loose morals is so uncommon, that 
when it does happen it is felt as a calamity by the whole 
community. But here, and perhaps in most other towns 
in South America, a poor girl of mixed race — especially if 
good-looking — rarely thinks of marrying one of her own 
dass until she has — as Hie Brazilians say — ‘ approveitada 
de sua mocidade’ (made the moat of her youth) in receiving 
presents from gentlemen. If she thus bring a good dowry 
to her husband, he does m t care to inquire, or is not 
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sensitive, about the mode lii which it was acquired. The 
consequences of this indiscriminate sexual intercourse, espe- 
cially if much prolonged, is to diminish, in some cases to 
paralyse, the fertility of the female. And as among people 
of mixed race it is almost universal, the poimlation of 
these must f aU off both in numbers and quahty ” 

The foUowmg example of divergent accKmatisation of 
the same race to hot and cold zones is very interesting, 
and will conclude our extracts from Dr Spruce’s valuable 
notes . — 

“One of the most singular cases comiccted with this 
subject that have fallen under my own observation, is the 
difificulty, or apparent impossibility, of acclimatising the 
Red Indian in a certain zone of the Andes Any person 
who has compared the physical characters of the native 
races of South America must be convinced that these have 
aU originated in a common stirps. Many local differences, 
exist, but none capable of invalidating this conclusion. 
The warmth yet shado-lovmg Indian of the Amazon ; the 
Indian of the hot, dry, and treeless coasts of Peru and 
Guayaquil, who exposes his bare head to the sun with as 
much zest as an African negro ; the Indian of the Andes, 
for whom no cold seems too great, who goes constantly 
bare-legged and often bare-headed, through whose rude 
stow hut the piercing wind of the paramos sweeps, and 
chills the white man to the voiy bones; — all these, m the 
colour and texture of the skin, the hair, and other important 
features, are plainly of one and the same race. 

“ Now there is a zone of the equatorial Andes, ranging 
between about 4000 and 0000 feet altitude, where the very 
best flavoured coffee is grown, where cane is less luxuriant 
but more saccharine than in the plains, and which is 
therefore very desirable to cultivate, but where the red 
man sickens and dies. Indians taken down from the sierra 
get ague and dysentery Those of the plains find the 
temporaiure chilly, and arc stricken down ■with influenza 
and pains in the limbs. I have seen the difiiciilty 
experienced m getting farms cultivated in this zone, on 
both sides of the Cordillera. The permanent residents are 
generally limited to the major domo and his family ; and 
in the season labourers are hired, of any colour that 
can be obtained — some from the low country, others from 
the highlands — ^for three, four, or five months, who gather 
in and grind the cane, and plant for the harvest of the 
following year; but a staff of resident Indian labourers, 
such os exists in the farms of the sierra, cannot be kept up 
in the Tungas, as these half-warm valleys are called. 
White men, who take proper precautions, and are not 
chronically soaked with cane-spirit, stand the climate 
perfectly, but the creole whites are still too much cdballeros 
to devote themselves to agricultural work. 

“la what is now the republic of Ecuador, the only 
peopled portions are the central valley, between the two 
ridges of the Andes — ^height 7000 to 12,000 feet — and the 
hot plain at their western base ; nor do the wooded slopes 
appear to have been inhabited, except by scattered savage 
hordes, even in the time of the Incas. The Indians of the 
highlands are the descendants of others who have inhabited 
that region exclusively for untold ages; and a similar 
affirmation may be made of the Indians of the plain. Now, 
there is little doubt that the progenitors of both these 
sections came from a temperate region (in North America) ; 
so that here we have one moiety acclimatised to endure ex- 
treme heat, and the other extreme cold ; and at this day 
exposure of either to the opposite extreme (or even, as wo 
have seen, to the climate of an intermediate zone) is always 
pernicious and often fatal But if this ^eat difference has 
been brought about in the red man, nught not the sarao 
have happened to the white man ? Plainly it might, time 
being given ; for one cannot doubt that the inherent adaptor 
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bilLty is the same in both, or (if not) that the white man 
possesses it m. a higher degree.” 

The observations of Dr Spruce are of themselves almost 
conclusive as to the possibility of Europeans becoming ac- 
climatised in the tropics , and if it is objected that this 
evidence applies only to the dark-haired southern races, we 
are fortunately able to pomt to facts, almost equally well 
authenticated and conclusive, in the case of one of the typi- 
cal Germanic races. At the Cape of Good Hope the Dutch 
have been settled and nearly isolated for about 200 years, 
and have kept themselves almost or quite free from native 
intermixture. They are described as bemg still perfectly 
fair in complexion, while physically they are the finest body 
of men in the colony, bemg very tall and strong. They 
marry young, and have larg^e families. The population, 
according to a census taken in 1798, was under 22,000. 
In 1865 it was near 182,000, the majority being (according 
to Statesman's Year Book tox 1873) of “Dutch, German, 
or French origin, mostly descendants of original settlers.” 
We have here a population which has doubled itseK every 
twenty-two years j and the greater part of this rapid in- 
■crease must certainly be due to the old European immi- 
grants. In the Moluccas, where the Dutch have had settle- 
ments for nearly 250 years, some of the inhabitants trace 
their descent to early immigrants j and these, as well as 
most of the people of Dutch descent in the East, are quite 
as fair as their European ancestors, enjoy excellent health, 
and are very prolific. But the Dutch accommodate them- 
selves admirably to a tropical climate, doing much of their 
work early in the morning, dressing very bghtly, and hvmg 
a quiet, temperate, and cheerful hie. They also pay groat 
attention to drainage and general cleanliness. In ad<htion 
to these examples, it may be maintained that the rapid in- 
crease of Enghsh-apeakmg populations in the United States 
and in Australia, only a comparatively small portion of 
which can be due to direct immigration, is far from support- 
ing the view of Dr Knox, that Europeans cannot per- 
manently maintain themselves in those countriea Mr 
Brace expressly demes that the American physique has 
degenerated from the English type. He asserts that manu- 
facturers and others find that “ for labours requiring the 
utmost physical endurance and muscular power, such as 
iron-puddling and lumbering in the forests and on the 
streams, and pioneer work, foreigners are never so suitable 
as native Americans. The reports of the examining sur- 
geons for volunteers — such as that of Dr W. H. Thomson 
to the Surgeon-General in 1862, who exammed 9000 men 
— show a far higher average of physique in the Americans 
examined than in the English, Germans, or Ii’ish. It is a 
fact well known to our life insurance corapames, that the 
average length of life here is greater than that of the 
English taUes .” — Tlta Maces of the Old World, p. 375. 
Although the comparisons here instituted may not be quite 
fair or conclusive, they furnish good arguments against those 
who maintain that the Americans are physically deteriorat- 
ing. 

On the whole, we seem justified in concluding that, mider 
favourable conditions, and with a proper adaptation of means 
to the end in view, man may become acclimatised with at 
least as much certainty and rapidity (counting by generations 
rather than by years) as any of the lower animals, (a. r. w.) 

ACOOLADE (from coUum, the neck), a ceremony an- 
ciently used in conferring knighthood; Imt whether it was 
an embrace (according to the use of the modem French word, 
aaiolade), or a slight blow on the neck or cheek, is not 
agreed. Both these customs appear to be of great antiquity. 
'Gregory of Tours writes that tiie early kings of France, in 
conferring the gilt shoulder-belt, kissed the knights on the 
left cheek; and William the Conqueror is said to have 
made use of the blow in conferring the honour of knight- 
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hood on his son Henry. At first it was given with the 
naked fist, a veritable box on the ear, but for this was 
substituted a gentle stroke on the shoulder with the flat of 
the sword. A custom of a similar kind is stiU followed in 
bestowing the honour of knighthood.^ 

ACCOLTI, Benedict, was born in 1415 at Arezzo, in 
Tuscany, of a noble family, several members of w’hich were 
distinguished like himself for their attainments in laiv. 
He was for some time professor of jurisprudence in the 
University of Florence, and on the death of the celebrated 
Poggio in 1459 became chancellor of the Florentine ic- 
pubhe. He died in 1466. In conjunction with his brother 
Leonard, he wrote in Latin a history of the first ciusado, 
entitled De Bello a Christianis contra Batbaros, 2 ‘>ro Christi 
SepulcTiro et Judeea recuperandis, lilri tres, which, though 
itself of little interest, furnished Tasso with the historic 
basis for Ins Jerusalem Delivered. This work aiqieared at 
Venice m 1432, and was translated into Italian in 1543, 
and into French in 1620. Another woik of Accolti’s — De 
Preesiantia Virorum sui was published at Parma in 
1689. 

ACCOLTI, Beenard (1465-1535), son of the iircccd- 
ing, known in his own day as VUnico Arethio, acquired great 
fame as a reciter of impromptu verse. Lie wns listened t o by 
large crowds, composed of the most loanicd men and the most 
distmgmshed prelates of the ago. Among others, Cardinal 
Bembo has left on record a testimony to his c-xtraordinaiy 
talent. His high re 2 )utatioii with his contomporai ics seems 
scarcely justified by the poems ho published, though they 
give evidence of brilliant fancy. It is probable that ho 
succeeded better in his extemporary productions than in 
those which wore the fruit of deliberation. His works, 
under the title Virginia, Oomedia, Capitoli e Stramhotti di 
Messer Beimardo Accolti Aretmo, wore iniblishcd at Floronca 
in 1513, and have been several times leiniuted. 

ACCOLTI, Pietro, biothor of tlie in-ecciliiig, was born 
at Florence in 1455, and died there in 1519. Ho was 
abhreviator under Leo X., and in that capacity drew up 
in 1620 the famous bull against Luther. In 1527 ho was 
made a cardinal by Clement VIL, who had employed him 
as his secretary. 

ACCOMMODATION, a term used in Biblical iutorpre- 
tation to denote the presentation of a truth not absolutely 
as it is in itself, but relatively or under some modification, 
with the view of suiting it either to some other truth or to 
the persons addressed. It is generally disiingni.shcd into 
formal and matei'iul , — the caccommodation in the one case 
being confined to the method of teaching, and in the otlior 
being extended to the matter taught. To the former head 
maybe referred teaching by sjnnbols or iiarablc.-?, by jtro- 
gressive stages graduated according to llio ciqiacity ol the 
learner, by tlio apjjh’cation of proiihccy to Hts’oinbiry fulfil- 
meiits, &c. To the latter head are to be referred the alle- 
gations of the anti-supranaturalistic school, tliat Christ amj 
the writei’s of Scripture modified or iterverted llio truth 
itself in order to secure wider acceptance mid siiccdicr 
success, by spieaking in aceorclanco with coiitcmporiiry ideas 
rather than with absolute and eternal truth. 

ACCOMMODATION, in connnerco, denotes gcinT.ilIy 
temporary pecuniary aid given by one trader to another, or 
by a banker to his customers, but it is used more jiar- 
ticularly to describe that class of bills of exchange which 
represents no actual exchange of real value between the 
parties. 

ACCOBAMBONI, Vittoria, an Ttulisin lady remark- 
able for her extraordinary beauty and her tragic histojy. 
Her contemporaries regarded her as the most captivating 
woman that had ever been seen in Italy. Bhe wus sought 
in marriage by Paolo Giordano Orsini, Duke of Bmedano, 
who, it was generally believed, had murdered his wife, 
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Isabella de Medici, with his own handj bnt her father 
gave her in preference to Francesco Peretti, nephew of 
Cardinal Montalto. Peretti was assassinated (1581), and 
a few days afterwards Vittoria fled from the house of the 
Cardinal, where she had resided, to that of the Duke of 
Biacciano. Tho opposition of Pope Gregory XIII., who 
even wont so far as to confine Vittoria to Fort St Angelo 
for nearly a year, did not prevent her marriage with the 
duke On the accession of Montalto to the papal throne 
as Sixtus V. (1585), the duke thought it prudent to take 
refuge with his wife in the territory of the Venetian 
republic. After a few months’ residence at Salo, on the 
Lake of Garda, he died, bequeathing nearly the whole of 
his largo fortune to his -widow. This excited the anger of 
Ludovico Orsini, a relative, who caused Vittoria to be 
murdered in her residence at Padau (Dec. 22, 1585). The 
history of this beautiful and accomplished but unfortunate 
•woman has been -wntten by Adry (1800), and recently by 
Count Gnoli, and forms tho basis of Webster’s tragedy, The 
White Devil, and of Tieck’s romance, Vittoria Accoramhonb. 

ACOOBDION (from the French accord), a small musical 
instrument in the shape ot a bellows, which produces soimds 
by tho action of wind on metallic reeds of various sizes. 
It is played by being held in both hands and puUed back- 
wards and forwards, the fingers being left free to touch 
the keys, which are ranged along each side. The instru- 
ment is akin to the concertina, but differs from it in having 
tho chords fixed by a mechanical arrangement. It is manu- 
factured chiefly in Pans. 

ACCOESO (in Latin Aceursiim), Fbancts, an oininent 
lawyer, born at Floicnco about 1182. After practising 
for some time in hi.s native city, he was appointed profe.ssor 
at Bologna, where he had groat succe.sa as a teacher. He 
undortoo'k the great work of arranging into one body tho 
almost innunierablo coinmonts and reniarlis upon tho Code, 
the Institutes, and Digests, tlio confused dispersion of which 
among tho works of different writers caused much obsciirily 
and contradiction. When ho was employed in this work, 
it is said that, hearing of a similar one proposed and begun 
by Odofred, another lawyer of Bologna, ho feigned iiwhs- 
position, interrupted his public lectures, and shut himself 
up, till ho had, ivitli tho utmost expedition, aocomplLshed 
hi.s design, llis work has the vague title of the Great Glrm, 
and, though written in barbarous Latin, has more method 
than that of any preceding writer on the subject. The 
best edition of it is that of Godefroi, piibhshed at Lyons in 
1589, in 6 vols. folio. Accursius was greatly extolled by 
the lawyers of his own and the immciliatoly succeeding age, 
ami ho was even called the Idol of Jurisconmlta, but those 
of later times formed a much lower estimate of his merits. 
There can be no doubt that he Las disentangled with 
much sldll the sense of many laws ; but it is equally im- 
dcniablo that his ignorance of history and antiquities has 
often led him into absurdities, and been the cause of many 
defects in his explanations and commentaries. He died at 
Bologna in 1260. His eldest son Francis, who filled the 
chair of law at Bologna with great reputation, was invited 
to Oxford by King Edward I,, and in 1275 or 1276 read 
lectures on law in that university. In 1280 he returned to 
Bologna, where he died in 1293. 

ACGOEBO (or Acouesius), Maeiangblo, a learned and 
ingenious critic, was bom at Aquila, in the kingdom of 
Naples, about 1490. He was a great favourite with 
Charles V., at -whose court he resided for thirty-three years, 
and by whom he was employed on various foreign missions. 
To a perfect knowledge of Greek and Latin he added an 
intimate acquaintance -with several modlern languages. In 
discovering and collating ancient manuscripts, for which his 
travels abroad gave him special opportunitie!^ he displayed 
uncommon diligence. His work entitled DiairibcB in 


Ausonium, Sol mum, et Ovidium, printed at Rome, in folio, 
m 1524, IS a singular monument of erudition and critical 
skill. He bestowed, it is said, unusual jiains on Claudian, 
and made, from different manuscripts, above seven hundred 
corrections on the works of that poet. Unfortunately these 
criticisms were never published. He was the first editor 
of the Letters of Cassiodonis, -with his Treatise on the Sotd; 
and his edition of Ammianus Mao'cellinus (1533) contains 
five books more than any former one. The affected use of 
antiquated terms, introduced by some of the Latin writers 
of that age, is humorously ridiculed by him, in a dialogue 
published in 1531 (republished, -with Ms name, in 1574), 
entitled Osco, Yolsco, liomanaque Moqiientia Tntei'locu- 
toribus, Dialogus Ludis Ro7nanis actus. Accorso was 
accused of plagiarism in his notes on Ausonius ; and the 
determined manner in which ho repelled, by a most solemn 
oath, this charge of hterary theft, presents us with a singular 
instance of anxiety and care to preserve a hterary reputa- 
tion unstained. 

ACCOUNT, a Stock Exchange term: e.g., “To Buy or 
Sell for the Account,’’ »fec The word has different, though 
kimbred, significations, all derived from the making up and 
settbng of accounts on particular days, in which stricter 
sense the word “ Settlement” is more specially used. 

The financial importance of the Account may be gathered 
from the Clearing House returns. Confining ourselves to 
the six years, from the 30th of April 1867 to the 30th of 
April 1873, we have the following figures, furnished by 
the Clearing House to Sir John Lubbock, and communi- 
cated by him to the Times : — 

On fouiths On Stock Exchange On Consols 

Apitl Aptil of tho Month. Account Days. Settling Days. 

1867 to 1808 £147,113,000 £444,443,000 £132,293,000 

1868 to 1869 161,861,000 650,622,000 142,270,000 

1869 to 1870 168,523,000 594,703,000 148,822,000 

1870 to 1871 186,517,000 635,946,000 169,141,000 

1871 to 1872 229,629,000 942,446,000 233,843,000 

1872 to 1873 265,966,000 1,032,474,000 243,661,000 

During tho year oniling April 30, 1873, the total amount of bills, 
chpcka, &c., paid at the Clearing House showed an increase of 
£610,613,000 during the same period ending Apiil 1872, and of 
£2,745,924,000 over 1868. The amounts pnssing tlirough, on the 
4/!/ts of die month amounted to £266,966,000, showing an increase 
of £36,336,000 over 1872. Tlie payments on StoeJe Esachange 
Account Days hraieUi a sum of £1,032,474,600, heing an mcrease 
of £90,028,000 over 1872 The payments on Consols Account Days 
fortheaimc pmod amounted to £243,661,000, giving an increase 
of £9,718,000 over 1872. 

In English and Indian Government Securities, the settle- 
ments are monthly, and for foreign, railway, and other 
sccuritie.s, generally speaking, they are fortnightly. It 
follows therefore that in 1867-1868, an ordinary Stock 
. Exchange Account Day involved payments, on Stock 
Exchange accounts only, averaging about £10,000,000 
sterling, and in 1872-3 something like £25,000,000 ster- 
ling; and these sums again, enormous as they are, repre- 
sent for the most part only the balance of much larger 
transactions. The London Account is, in fact, probably 
the greatest and most important periodical event in the 
financial world. The great European centres have their 
o-wu Account Days and methods of settlement, hut the 
amount® dealt in are very much less than on the London 
market. The leading cities in the United Kingdom have 
also their Stock Exchanges, but their practice follows more 
or less that of London, where the bulk of their business is 
transacted by means of post and telegraph. 

The Account in Consols or other English Government 
Seciuities, or in the securities of the Government of India, 
or in Bank of England Stock, or other Stocks transferable 
at the Bank of England, extends over a month, the settle- 
ments being monthly, and in 'them the committee of •the 
Stock Exchange does not take cog^iisance of any bargain 
for a future account, if it shalL ha-ve been^ effected more 
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tlian eight days previously to the close of the existing 
account. 

The Account in Securities to Bearer, and, with the above 
exceptions, in Registered Securities also, extends over a 
period of from twelve to nineteen days This period is in 
each case toi-minated by the “settlement,” which occurs 
twice in each month (generally about the middle and end), 
on days fixed by the committee for general purposes of the 
Stock Exchange in the preceding month. 

This “ settlement” occupies three continuous days, which 
are all termed Account days, but the third day is the true 
Account, Settling, or Pay Day. 

Continuation or Cairying-over is the operation by whujli the 
settlement of a bargain transacted for money, or for a given account, 
may for a consideration (called either a “Contango” or a “Back- 
wardation”) he deferred for the period of another account. Such 
a eontimiation is equivalent to a sale “for the day,” and a lepur- 
chase for the succeeding account, or to a pm chase “for the day,” 
and a re-sale for the succeeding account. The piice at which such 
ti’ausactions aio adjusted is the “Making-Up” price of the day. 

Contango is a technical term which expresses the rate of in- 
terest charged for the loan of money ujion the seemity of stock 
trausfeiTcd for the penod of an account or otheiwise, or the rate of 
interest paid by the huyei to the seller to he allowed to defer jiaying 
for the stock purchased, until the next settlement day 

Backwmdation, or, os it is more often called, Bnclc (for bievity), 
in conbadistinction to contango, is tlie amount chaiged for the 
loan of stock fiom one account to the other, and it is paid to the 
purchaser by the seller m order to allow the seller to defer the deli- 
very of the stock 

A Bull Account is one in which either the piucliases have pn*- 
dominated over the sales, oi the disiiosition to 2>ttichase lias been 
more maiked than the disposition to sell 

A Bear Account is one iu which either the sales have preponcleraled 
over the purchases, or in which the disposition to sell has been | 
more strongly displayed than the disposition to buy. 

Sometimes the Bull or the Bear disposition extends to the great 
majority of securities, as when there are general fells or goneiul 
risoB. Sometimes a Bull Account lu one set of securities is con- 
temporaneous with a Bear Account in anothei . — Vide Cracroft’s 
Stow Exchange Manual, 

ACCOUNTANT, earlier form Accomptant, iu the 
most general sense, is a person skilled in accounts. It is 
applied to the person who has the charge of the accounts 
m a pubhc office or in the counting-house of a largo private 
business It is also the designation of a distinct profession, 
which deals in any required way with mercantile accounts. 

ACCOUNTANT-GENERAL, an officer in the English 
Court of Chancery, who receives aU monies lodged in court, 
and by whom they are deposited in bank and disbursed. 

ACCRA or Acea, a town, or rather a collection of 
forts, in a territory of the same name, on the Gold Coast of 
Africa, about 75 miles east of Cape Ooa.gt Castle Of the 
forts, Eort St James is a British settlement, Crevccoeur 
was established by the Dutch, and Christianborg by the 
Danes j but the two last have since been ceded to Britain — 
Christianborg in 1850, and Crivecocur in 1871. Accm 
is considered to be one of the healthiest stations on the we.st 
coast of Africa, and has some trade in the productions of 
the interior, — ^ivory, gold dust, and pahn-oil ; while cotton 
goods, tobacco, rum, and beads are imported in exchange. 

It is the residence of a British civil commandant. 

ACCRINGTON, an important manufacturing town of 
England, in Lancashire, lies on the hanks of a stream called 
the Hindhuni, in a deep valley, 19 miles N. from Man- 
chester and 5 miles E. of Blackburn. It has increased rapidly 
in recent ySiars, and is the centre of the Manchester cotton- 
printing trade. There are large cotton factories and print- 
works, besides bleach-fields, &c., employing many Imnds 
Coal is extensively wrought in the neighbourhood. The 
town has a good appearance, and among the more handsome 
buildings are a fine church, in the Gothic style, erected in 
1838, and the Peel Institution, an Italian structure, contain- 
ing an assembly room, a lecture room, <fcc.. The sanitary 
arrangements generally are good, and a reservoir capable 
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of containing 140,000,000 gallons has been constiucted for 
the water supply of the town Accrington is a station on 
the Lancashii-e and Yorkshiie Railway. The population of 
the two townships of Old an<l New Accrington was in ISGl , 
17,688; andm 1871, 21,788. 

ACCUM, Eeedeeice, chemist, born at Buckeburg in 
1769, 0 ^ Til ft to London m 1793, and was appointed teacher 
of chemistry and mineralogy at the Suriey Institution in 
1801. While occupying this position he puhHshed several 
scientific manuals {CJieniistry, 1803; Mineralogy, 1808, 
Orydallography, 1813), but his name will be clncfly re- 
membered in connection with gas-lighting, the introduction 
of which was mainly due to him and to the eutei 2 )ribing 
printseRer, Ackermann. His excellent Fiactical Tieatlse 
on Gaslight a^ipeared in 1815; and he rendered another 
valuable service to society by his Treatise on Adulterations 
of Food and Culinary Poisons (1820), which attracted 
much notice at the time it appeared. Both works, as well 
as a number of his smaller iiubhcations, W'ore translated 
into Gorman. In consequence of charges affecting hi.s 
honesty, Acciim left London for Germany, and iu 1822 
was appointed iirofessor in the Industrial In.stitute and 
Academy of Architecture at Berlin. He died there in 1838 

ACCUMULATOR, a term applied frequently to a 
powerful electrical machine, which genorate.s or accumu- 
lates, by means of friction, electric currents of high ten- 
sion, — ^manifested by sparks of con.sidcrablc length 
Accumulators have been cmiiloyed in many iilacc.s ior 
cxiiloding torpedoes and mines, for bla.sting, drc. An 
exceedmgly powerful aiiparatus of this kind was emiiloyod 
by the Confederate authonties during the civil wav in 
America for discharging submarine and river lori>edo(‘.s. 
Whatever the nature of the materials emi>loyc<l in tlie con- 
struction of the accumulator, or the form which it may 
assume mechanically, it is simply a modification of, or an 
improvement iqion, the ordinary cylindrical or tlio ] il.it c 
gla.ss fnctioual electrical machine, — the fundaincntal 
scientific principles being the same in nearly every case. I'ho 
exciting body consists generally of n kige disc or ciicular 
plate of vulcanite, — more frequently termed by elcctritaans 
“ ebonite,” in consequence of its rcsombhince, iu itoint of 
hardness and of polish, to polished ebony, — tlie Milcanitc 
disc taking the place of the ordinary circular plate of 
thick glass. 

ACE, the received name for the .single iioint on cards or 
dice — ^tho unit. Mr Fox Talbot has a sjieculation {Knglixh 
Ftymologies, p 2G2) that the Latims invented, if not the 
game of dice, at lea.st the iminc for the single i»oiiit, 
they called %imis. Tlie Greeks cormpted tliis into oro?, 
and at length the Genmamc iu('e.s, learning the g.iine fimii 
the Greeks, tran-slatod the word into w.v, which has now 
Ijecome acc. Tlie fact, however, is, that the root of the 
word lies in the Latin as, the moiietarj- unit, uliich is to 
be identified with the Greek eti; Doric, ai? or «?. 

ACEPHALA, a name somolimos given to a .section of 
the molluscous animals, which are dividisl into nirtyhala 
and arepliala, according as they liave or want a distinctly 
differentiated head. Tlio Acejihala, or Luuallihranrh’odn, 
as they are also called, are comniaiily known u.s bivalve 
shell-fish. 

ACEPHALI (from d privjitivc, and Kc^akg, a licml), a 
term apidied to .several .sects as having no head or Icutlttr; 
and in iwrticular to a .sect that .separated it.sfdf, in tint end 
of the 6th century, from the rule of the patrian-h.s nf Alc.x:- 
andria, and remained without king or bishop for Jii4»re than 
300 years {Gibbon, c, xlvii.) 

Acbphali was also the name given to the levellers in 
the reign of Henry I, who are said to have been «« i»oor 
as to have no tenements, in virtue of wliieh th«*y inight 
acknowledge a superior lord. 



AGE — ACH 93 


Achpiiali, or Acephalous Pei'sotis, fabulous monsters, 
described by some ancient naturahsts and geograpbers as 
having no heads. 

ACER. See Maple 

AOERBI, Giuseppe (Joseph), an Italian traveller, bom 
at Castel-Goffredo, near Mantua, on the 3d May 1773, 
studied at Mantua, and devoted himself specially to natural 
science In 1798 he undertook a journey through Den- 
mark, Sweden, Finland, and Lapland; and in the follow- 
ing year he reached the North Cape, which no Italian had 
previously visited. He was accompanied in the latter part 
of the journey by the Swedish colonel Skioldebrand, an 
excellent landscape-painter. On his return Acerbi stayed 
for some time in England, and published his Travels 
throuijh Sweden, (kc. (London, 1802), which was translated 
into German (Weimar, 1803), and, under the author’s per- 
sonal superintendence, into French (Paris, 1804). The 
French translation received numerous corrections, but even 
in this amended form the work contains many mistakes. 
Acerbi rendered a great service to Italian literature by 
starting the Bthlioteca Italiana (1816), in which he 
opposed the pretensions of the Academy della Crusca. 
Being appointed Austrian consul-general to Eot* 
1826, he entrusted the management of the Biblioteca to 
Gironi, contributing to it afterwards a series of valuable 
articles on Egypt While in the East he obtained for the 
museums of Vienna, Padua, Milan, and Pavia many 
objects of interest. He returned from Egypt in 1836, 
and took up his residence in his native place, whore ho 
occupied himself with liis favourite study tiU his death in 
August 1846. 

ACEPtNUS, the Latinised name by which Sebastian 
Fabian Klonowioz, a celebrated Polish poet, is generally 
known, was born at Sulmierzyce in 1551, and died at 
Lublin in 1608. Ho was for some time burgomaster and 
president of the Jews’ civil tribunal in the latter town, 
where ho had taken up his residence after studying at 
Cracow. Though himself of an amiable disposition, his 
domestic life was very unhappy, the extravagance and 
misconduct of his wafo driving lam at last to tho public 
hospital of Lublin, where he ended his days. He wrote 
both Latin and Polish poems, and tho genius they dis- 
played won for him tho name of the S<crmaiian Ovid, 
Tho titles of fourteen of his works are known; but a 
number of those were totally destroyed by tho Jesuits and 
a section of the Polish nobility, and copies of tho othera 
are for tho same reason exceedingly rare. The Victoida 
Deonm vhi contimtur Fcri Ilerois JEdueatio, a poem in forty- 
four cantos, cost the poet ten years’ labour. 

ACEERA, in Antiquity, a little box or pot, wherein were 
put tho incense and perfumes to he burned on the altars of 
tho gods, and before the dead. It appears to have been 
tho same with what was otherwise called thurihulum and 
pyjcis. The censers of the Jews were acerros; and the 
lloinanists still retain the use of acerrm, under the name 
of incense pots. 

Tho name aeen'ct was also applied to an altar erected 
among the Romans, near tho bed of a person recently dfr 
ceased, on which his friends offered incense daily till his 
burial. The real intention probably was to fumigate the 
apartment. The Chinese have stiR a somewhat siinilar 
custom. 

ACERRA, a town of Italy, in the province of Terra 
di Lavoro, situated on the river Agno, 7 miles KT.E. of 
Naples, with which it is connected by rail. It is the an- 
cient Ac&rae^ tho inhabitants of which were admitted to 
the privileges of Roman citizenship so early as 332 b.o., 
and which was plundered and burnt by Hannibal during 
the second Bmio war. A few inscriptions are the only 
traces time has left of the ancient city. The town stands 


in a fertile district, but is rendered very unhealthy by the 
malaria rising from the artificial water-courses of the sur- 
rounding Campagna. It is the seat of a bishop, and has a 
cathedral and seminary. Flax is grown in the neighbour- 
hood. Population, 11,717. 

ACETIC ACID, one of the most important organic acids. 
It occurs naturally in the juice of many plants, and in cer- 
tain flinmnl secretions ; but is generally obtained, on the 
large scale, from the oxidation of spoiled wines, or from the 
destructive distillation of wood. In the former process it 
is obtained in the form of a dilute aqueous solution, in which 
also the colouring matters of the wine, salts, &:c , are dis- 
solved , and tins unpiire acetic acid is what we ordinarily 
term vinegar. The strongest vinegar sold in commerce 
contains 5 per cent of real acetic acid_ It is used as a 
mordant in caheo-printing, as a local irritant in medicine, 
as a condiment, and in the preparation of various acetates, 
varnishes, &c. Pui’o acetic acid is got from the distillation 
of wood, by neutralising with lime, separating the tarry 
matters from the solution of acetate of lime, evaporating 
off the water, and treating the dry residue with sulphuric 
acid. On applying heat, puio acetic acid distills over as 
a clear liquid, whidi, after a short time, if tho weather 
is cold, becomes a crystalline mass known by the name of 
Glacial Acetic Acid. For synthesis, propeities, &:c., sec 
Chemistby. 

ACHAIA, in Ancient Geography, a name differently 
appHod at different periods. In the earliest tunes the name 
was borne by a smaU district in the south of Thessaly, and 
was tho first residence of tho Achseans. At a later period 
Acliaia Prop^na was a naiTOW tract of country in the north 
of the Peloponnesus, running 65 miles along the Gulf of 
Cox'iuth, and bounded by the Ionian Sea on the "W., by 
Elis and Arcadia on tbo S., and by Sicyonia on tho E. 
On the south it is separated from Arcadia by lofty moun- 
tains, but the plains between the mountains and tho sea are 
very fertile. Its chief town w’as Patiie. Tho name of 
Achaia was afterwards employed to denote collectivdly the 
states that joined tho Achman League. ‘VYhen Greece was 
subdued by the Romans, A chain was tho name given to tho 
most southerly of tho provinces into which they divided tho 
country, and included tho Pehponnosm, the greater part of 
Greece Proper, and the islands. 

Achmtns and the Achcean League . — ^The eaily inhabitants 
of Achaia were called Achaans. The name ivas given also 
in iJiose times to some of the tribes occupying iJie eastern 
portions of the Peloponnesus, particularly Argos and Sparta. 
Afterwards the inhabitants of Acliaia Propria appropriated 
the name. This republic was not considerable, in early times, 
as regards either the number of its troops, its wealth, or 
the extent of its tenitory, but was famed for its heroic 
virtues. The Orotonians and Sybarites, to re-establish 
order in their towns, adopted the laws and customs of 
the Ar-biftflTia After the famous battle of Leuctra, a dif- 
ference arose betwixt the Laccdsemonians and Thebans, 
who held the virtue of this people m such veneration, that 
they terminated tho dispute by their decision. The govern- 
ment of the Achseans was democratical. They preserved 
then* liberty till the time of Philip and Alexander; but in 
the reign of these princes, and afterwards, they were either 
subjected to the Macedonians, who had made themselves 
masters of Greece, or oppressed by domestic tyrants. The 
Achaean commonwealth consisted of twelve inconsidei’able 
towns in Peloponnesus. About 280 years before Christ the 
republic of tho Achasans recovered its old institutions and 
unanimity. This was the renewal of the ancient confede- 
ration, which subsequently became so famous under the 
name of the Aoman LEAauB— -having for its object, not 
as formerly a common worship, hut a substantiM political 
union, though dating from me year b.o. 280, its import- 
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ance maybe referred to its connection ■with. Aratus of Sicyon, 
about 30 years later, as it was further augmented by the 
splendid abilities of Pbilopoiinen. Thus did this people, so 
celebrated in the heroic age, once more emerge from com- 
parative obscurity, and become the greatest among the states 
of Greece in the last days of its national independence. The 
inhabitants of Patrse and of Dyme were the first assertors of 
ancient liberty. The tyrants were banished, and the towns 
again made one commonwealtL A pubhc council was then 
held, in which affairs of importance were discussed and deter- 
mined; and a register was provided for recording the trans- 
actions of the council This assembly had two presidents, 
who were nominated alternately by the different towns. 
But instead of two presidents, they soon elected but one. 
Many neighbouring towns, which admired the constitution 
of this republic, founded on equality, liberty, the love of 
justice, and of the public good, were mcorporated with the 
Achseans, and admitted to the full enjoyment of them 
laws and privileges. The Achscan League affords the most 
perfect example in antiquity of the federal form of govern- 
ment; and, Mlowing for (Lfference of time and place, its 
resemblance to that of the United States government is 
very remarkable. (See Arts Amtoiotyoivy and Fedeeal 
Goveenmeitt; also Preenian’s Federal Governtnent, 2 vols. 
8vo. 1863, and Gemparedive Fol'dics, 8vo. 1873; Droysen, 
Geschwlde des JTellenisjnus, 2 vols. ; Helwing, Geschichie 
dcs AcJidischm Butules.) 

AGHAN", the son of Oarmi, of the tribe of Judah, at 
the taking of Jericho concealed two hundred shekels of 
silver, a Babylonish garment, and a wedge of gold, con- 
trary to the express command of God. This sin proved 
fatal to the Israelites, who wore repulsed at the siege of 
Ai. In this emergency Joshua prostrated himself before 
the Lord, and begged that ho would have mercy upon his 
people. Achan was discovered by casting lots, and he 
and his children were stoned to death. Tliis o:q)iation 
being made, Ai was taken by stratagem. (Josh. vii. viii.) 

ACHAE.D, Feanz Gael, a Prussian chemist, bom at 
Berlin on the 28th April 1753, was the first to turn 
Marggraff's discovery of the presence of sugar in beet-root 
to commercial account. He erected a factory on an estate 
in Silesia, granted to him about 1800 by the king of Prussia, 
and produced there large quantities of sugar to meet 
the scarcity occasioned by the closing of the West Indian 
ports to continental traders. In 1812 a similar establish- 
ment was erected by Hapoleon at Eambouillct, although 
the Institute of France in 1800, while honouring Achard 
for his researches, had declared his process to have little 
practical value. At the close of the war the manufacture 
of beet-root sugar was protected by duties on other sugara 
that were almost prohibitive, so that the real worth of 
Achard's discoveries could not be tested, Achard was^ a 
frequent contributor to Memoirs of the Academy of Berlin, 
and published in 1780 GTiyrmch-Fliysiselie Scliriften, con- 
taining descriptions and results of his very numerous and 
carefully conducted experiments on the adhesion of bodies. 
He died in 1821. 

AGHARIUS, Ekik, a jSwedish physiemn and botanist, 
bom at Gefle in 1767. The son of a comptroller of 
customs, he studied first in his native town, and then in 
1773 at the University of Upsal, where Linnsnus was one 
of his teachers. In 1782 he took the degree of M.D. at 
the University of Lund, and practised thereafter in various 
districts of Sweden. But the direction of his studies had 
been determined by his contact with Linnseus, and ho 
found his appropriate sphere when he was apiointed 
Professor of Botany at the Wadstena Academy in 1801. 
Five years before he had been admitted a member of the 
Academy at Stockholm. He devoted himself to the study 
of the cryptogamic orders of plants, and especially of the 


family of lichens. All his publications were connected 
with this subject, the lAchenoyraphut Universalis (Got- 
tint^en 1804) being the most important. Acharius died 
of '’apoplexy in 1819. His name has been given by 
botanists to more than one species of plants. 

ACHATES, the faithful friend and companion of iEneas, 
celebrated in Virgil’s Ae/c? Q.s.fidus Achates. 

ACHEEN. See AchIn. 

ACHELOUS, the largest river in Greece, rises in Mount 
Pindus, and dividing .lltolia from Acarnania, falls into 
the Ionian Sea. In the lower part of its course the river 
winds in an extraordinaiy manner through very fertile but 
marshy plains. Its w^ater descends from the iiiuuutaius, 
heavily charged with fine mud, which is deposited along 
its banks and in the sea at its mouth, where a number of 
islands have gradually been formed. It was formerly 
called Tlvoas, from its impetuosity in its upper portion, and 
Homer gave it the name of Ung of rivers. It has a ciamso 
of 130 miles. The epithet Ackeloiiis is used for aiiucus 
(Virgil), the ancients calling all w^atcr Aclielous, according 
to Ephoms. The river is now called Aspro Potanin. 

AOHENWALL, Gottfeteo, a German writer, cele- 
brated as having formulated and develojictl tho science 
{Wissenschaft der Staaten), to which ho was the first to 
apply the name scieiiiia skdisiica, or siaiisin's. Born at 
Elbmg, in East Prussia, lu October 1719, ho slndied ai 
Jena, Halle, and Leipsic, and took a degree at the last- 
named university. Ho roniovcd to hfarbuig in 1716, 
where for tw'O years he read lectures on history, and on tlio 
law of nature and of nations. Here, too, ho coiniiieiiccd 
those inquiries in statistics by which his name b<H*aniu 
known. In 1748, having been iimted by Mimclilmus<‘n, 
tho Hanoverian minister, to occupy a chair at Iho iinivtT- 
sity, ho removed to Gottingen, wliero ho resided till lii.s 
death m 1772. His chiof wnrks wnro coniu'otod with 
statistics. Tho Staaisverfamimjcn dor curopaiiu'/trji Itru'he 
appeared first in 1753, and rovisod cditioiw— convrtorl 
from information wdiicli ho travelled through Mnghind, 
Fmncc, and other countries to collect — ^woro publi.^hi!il in 
17G2 and 1768. lie was married in 1753 to a lady 
named Walther, W'ho obtained sonic cclolrily by a vi.lumo 
of poems published in 1750, and by other writing^. 

ACHERON, in Glassiral Mythology, tho son of Gen*?, 
who, for supiilymg the Titans wuth drink when tiny xv<to 
in contest with Jupiter, w’as turned into a river of lliiile;!, 
over which departed souls W'cro ferried on their way to 
Elysium. The name eventually was used to designate the 
whole of tho lower w'orld. 

ACHILL, or “Eagle" Island, <iff the west eoa t of Ini- 
land, forms part of the county of !Mayo. It ih of triun,'i.u].ir 
shape, and extends 15 miles from east to wort, and 13 
from north to south, its total area being 51,531 uin.-s. 
The ishand is voiy mountainous; its c-\treiiu- we.rt«*ni 
Achill Head, is a bold and rugged iiromontoiy ri-ing tn a 
height of 2222 feet above tho fiea. Jjurgo bi>g ?, incapable 
of cultivation, alternate with the lull.', (J this dcudatu irtc, 
of whose extensive surface not more than 5tUj ams have 
been reclaimed. Tho inhabitants earn u .scanty .^ul * d.st< nco 
by fishing and tillage; their dwellings are mi iTablo 
hovels. There is a mission-station on tho i-lund, and 
remains of ancient churches arc still extant. 

ACHILLES (’AxoUeJs). When fir.^t tak» n uj* by lliu 
legendary history of Greece, the ance.'^lors <»f Achilles wt re 
settled in Plithia and in ililgiua. That ihoir original m.-J, 
however, was in the ncighbourhofid of l)<«lona and the 
Achelous is made out from a combination of the ftJlowing 
facts: That in the Iliad (xvi. 233) Achilles prays tt» 
of Dodona; that this district wms tho first to Iwar tlie 
name of Hellas; that the followers of Achilles at I’ny wore 
the only persons named Hellenes in the time of Homer 
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(Thucyd. i. 3 j cf. Iliad, ii. 684, -where the more usual name 
of Myrmidones also occurs) j that in iEgina Zeus was styled 
“Hellanios;” and that the name of Selloi, applied to the 
priesthood at Dodona, is apparently identical -with the name 
Hellenes. Whether from this local connection the deiivation 
of the name of Achilles from the same root as 
should he preferred to the other derivations, such as 
’Axi-Xevs = ’ExeXaos, “ ruler,” or ’Ax-iXeiJe, = “ the bane of 
the Ilians,” remains undecided. But this is gained, that we 
see in what manner the legend of Achilles had its root in 
the earlier Pelasgic religion, his adherence to which in the 
lirnyer just cited would otherwise appear very strange on 
the part of a hoi'O who, through the influence of Homer and 
Jiis successors, is completely identified with the Olympian 
system of gods. According to the genealogy, iEacus had 
two sons, Peleus and Telamon, of whom the foimer became 
the father of Achilles — the latter, of Ajax; but of t h is 
relationship between Achilles and Ajax there is no sign in 
the Iliad. Peleus ruled in Phthia j and the gods remark- 
ing his piety, rewarded him with, among other presents, a 
wife in the person of the beautiful ncreid Thetis. After 
her son was born, Thetis appears to have returned to lier 
life in the sea. The boy was iilaced under his father’s 
friend, the centaur Cheiron. When six years old he slew 
Hons and boars, and could run doum a stag. When nine, 
he -was removed from his instnictor to the island of Scyrus, 
where, dressed as a girl, he was to be brought up among 
the daughters of Lycomedos, his mother preferring for 
him a long inglorious life to a brief but splendid career. 
The same desire for his safety is apparent in other legends, 
which describe her as trying to make him invulnerable 
when a child by jilacing him in boiling water oi in a fire, 
and thou salving him with ambrosia ; or again, in latoi 
story, by dipping him in the river Styx, from which ho 
oamo out, all but the heel which she held, proof against 
wounds. When the aid of Achilles was found indispensable 
to the expedition against Troy, Odysseus set out for Seyms 
as a pedlar, spread his waves, including a shield and spear, 
before the king’s daughters, among whom was Achilles 
in disguise. Then ho caused an alarm of danger to bo 
sounded, upon which, while the girls fled, AchiUcs seized 
the aims, and thus revealed himself. Provided -with a 
contingent of 50 ships, and accompanied by the aged 
Phoenix and Patroclus, ho joined the expedition, which 
after occnjiying nine years in raids upon the to-wn.s in the 
neighbourhood of Troy and in hfysia, as detaOed in the 
epic poem entitled the Cypria, culminated in the roguhir 
siege of Troy, as described in the Iliad, the giaud object 
of which is the glorification of our hero. Estranged from 
Ids comrades, because his captive Briseis had boon taken 
from him, Achilles remained inexorable in his tent, -while 
defeat attended the Greeks. At length, at their greatest 
need, he yielded so far as to allow Patroclus to take his 
chariot and to assume his armour. Patroclus feU, and 
the news (jf liis death roused Achilles, who, now equipped 
with new armour fashioned by Ilcphaestus, drove back the 
Trojans, slow Hector, and after dragging his body ihrico 
luund the Trojan walls, restored it to Priam. With the ^ 
funeral rites of Patroclus the Iliad concludes, and the story j 
is taken up by the JEthiojns, a poem by Arctinus of Miletus, 
in ‘which is described the combat of Achilles first with the 
amazon Penthesilea, and next -with Memnon. When the 
latter fell, Achilles drove back the Trojans, and, impelled 
by fate, himself advanced to the Scoean gate, where an 
arrow from the bow of Paris struck his venerable heel, 
and he fell, bewailed through the whole camp. (a. s. 3m:.) 

ACHILLES TATIUS, a Greek -writer, bom at Alexan- 
dria. The precise time when he flourished is uncertain, but 
it cannot have been earlier than the 5th century, as in his 
Ijrinoipal work ho evidently imitates Eeliodorus. Suidas, 
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I who calls him Achilles Statius, says that he was converted 
j fiom heathenism and became a Christian bishop, but this 
IS doubtful, the more so that Suidas also attributes to him 
a work on the sphere {irepX a<^a[pa'i) which is referred to 
by Fimiiciis (330-50), and must, therefore, have been 
-written by another person. The erotic romance of Achilles 
Tatius, entitled The Loves of Clitophon and Leucippe, is 
almost cei-tainly the woik of a heathen writer. The style 
of the work is ornate and rhetoiical, while the story is 
often unnatural, and sometimes coarse, and the develop- 
ment of the plot irregular and frequently mterruj)ted. Its 
popularity at the tmie it ai^pcarcd is proved by the many 
manuscripte of it which stiU exist, and the value attached 
to it by modern scholars and critics is seen in the frequency 
with which it has boon reprinted and translated. A Latin 
translation by Annibal Crucccius was pnblisliod, first in 
part at Leyden in 1544, and then comjilete at Basel in 
1554. The Greek text was first printed by Commelin, at 
Heidelberg, in 1601. Other editions by Salmasius (Leyden, 
1640b Mitscherlich (Bipoiiti, 1792), and Jacobs (Leipsic, 
1821), have been superseded by the editions of Hirschig 
(Paris, 1856), and Herclier (Leipsic, 1857). An English 
tianslation by A. H. (Anthony Hodges) appeared at 
Oxford m 1638. 

AOHILLESn, Alexandek (1463-1512), a native of 
Bologna, was celebrated as a lecturer both in medicine and 
in i)hilosopliy, and was styled the second Aristotle. He and 
Mundintis were the first at Bologna to avail themselves of 
the permission given by Fredenck IL to dissect dead 
bodies. His philosophical works were printed in one 
volmiio folio, at Yonice, in 1608, and reprinted with con- 
siderable additions in 1545, 1651, and 1568. lie also 
wrote several medical works, chiefly on anatomy. 

ACHiH (pronounced A ^c7ic«i), a town and also a state of 
Northern Sumatra; the one slate of that island which has 
been powerful at any time since the discovery of tho Cape 
route to the East, and the only one that still remains indepen- 
dent of tho Dutch, though that iiidopcn donee is nowmcnacod. 

Do BaiTOS names Achfn among the twoiity-niae states 
that divided the sea-board of Sumatra when the Portuguese 
took hfalacca. Northern Sumatra had been visited by 
sevcriil European travellers in the Middle Ages, such as 
Marco Polo, Friar Oclorico, and Nieolo Conti. Some of 
the.se as -noil as Asiatic WTiters mention Lambri, a stale 
which must have nearly occupied the position of Achfn. 
But the first voyager to •\’isit Achfn, by that name, was 
Alvaro Tellez, a captain of Tristan d’Acunha’s fleet, in 
1506. It was then a mere dependency of the adjoining 
state of Pedir; and the latter, with Pasei, formed the only 
slates on the coast whose cliiofs claimed the title of Sultan. 
Yet before twenty years had passed Achfn had not only 
gained independence, but had swallowed up aU other states 
of Northern Sumati-a. It attained its climax of power in 
the time of Sultan Iskandar Muda (1607-1630), under 
whom the subject coast extended from Aru opposite 
Malacca round by the north to Padang on tho west coast, 
a sea-board of not loss than 1100 miles ; and besides this, 
the king’s supremacy was owned by the large island of 
Nyds, and by the continental Malay states of Johor, 
P&h&ng, Quedah, and PerAk. 

Tho present limits of Achfn supremaqy in Sumatra are 
reckoned to be, on Hio east coast ihe Eiver Tamiang, in 
about 4“ 25' N. lat, which forms the frontier of territories 
tributary to Sidk; and on the west coast a line in about 
2** 48' N., the frontier of Trumon, a small modem state 
lying between Achfn and the Dutch government of Padang. 
Even within these limits the actual power of Achfn is pre- 
carious, and the interior houndary can be laid down only 
from conjecture. This interior country is totally unex- 
plored, It is believed to he inhabited by tribes kindi-ed 
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to the Battas, that remarkable race of anthropophagi who 
adjoin on the south. The whole area of Achhi territory, 
defined to the best of our ability, will contain about 16,400 
iinglish square miles. A rate of 20 per square mile, per- 
haps somewhat too large an average, gives a probable 
population of 328,000. 

The production of rice and pepper forms the chief 
industry of the Achln territory. From Pedir and other 
ports on the north coast large quantities of betel-nut are 
exported to continental India, to Burmah, and to Penang 
for Ohina. Some pepper is got from Pedir, but the chief 
export is fiom a number of small ports and anchorages on 
the west coast, where vessels go from port to port making 
up a cargo. Achln ponies are of good repute, and are 
exported. Minor articles of export are sulphur, iron, 
i.appau-wood, gutta-percha, danini&r, rattans, bamboos, 
benzoin, and camphor fiom the interior forests. The 
camphor is that from the Dryabalanops canipliora, for 
which so high a price is paid in China, and the whole goes 
thither, the bulk of that whole being, however, extremely 
Very little silk is now produced, but in the 16th 
century the quantity seems to have been considerable. 
lYhat is now wanted for the local textures, which are in 
some esteem, is miported from China. 

The chief attraction to the considerable trade that existed 
at Achln two centuries ago must have been gold. No 
place in the East, unless Japan, was so abundantly sup- 
plied with gold. IVo can form no estimate of the annual 
export, for it is impossible to accept Valentyn’a statement 
that it sometimes reached 80 bahars (512,000 ounces !). 
Crawford (1820), who always reckoned low, calculated the 
whole export of Sumatra at 35,630 ounces, and that of 
Achln at 10,460; whilst Anderson (1826), who tends to 
put figures too high, reckoned the whole Achln export 
alone at 32,000 ounces. The chief imports to Achln are 
opium (largely consumed), rice (the indigenous supply 
being inadequate), salt, iron waro, piece-goods, arms and 
ammunition, vessels of copper and pottery, China goods of 
sorts, and a certain kind of dried fish. 

The great repute of Adiln at one time as a place of 
trade is shown by the fact, that to this port the first Dutch 
(1599) and first Enghsh (1602) commercial ventures to 
the Indies were directed. Lancaster, the Enghsli com- 
modore, canied letters from Queen Elizabeth to the king 
of Achln, and was well received by the prince then reign- 
ing, Alduddln Shah. Another exchange of lottem took 
place between King James I. and Iskandar Mudain 1613, 
But native caprice and natural jealousy at the grouing 
force of the European nations in those seas, the reckless 
rivalries of the latter and their fierce desire for monopoly, 
were alike destructive of sound trade; and the English 
factory, though several times set up, was never long main- 
tained. The French made one great effort under Beaulieu 
(1621) to establish relations with Achln, but nothing 
came of it. 

StiU the foreign trade of Achln, though subject to spas- 
modic interruptions, was important. Dampicr and others 
speak of the number of foreign merchants settled there, — 
English, Dutch, Danes, Portuguese, Chinese, Banyans 
from Guzerat, <fco. Dampier says the roads were rarely 
without ten or fifteen sail of different nations, bringing 
vast quantities of rice, as well as silks, chintzes, muslins, 
and opium. Besides the Chinese merchants settled at 
Achln, others used to come annually with the junks, ten 
or twelve in number, which arrived in June. A regular 
fair was then established, which lasted two months, and 
was known as the China camp, — a Kvely scene, and great 
resort of foreigners. 

The Adilnese are not identical with the Malays proper 
.either in aspect or language. They are said to be taller. 


handsomer, and darker, as if with a mixture of blood from 
Tnrli'n. proper. Thou’ language is little known ; but though 
it has now absorbed much Malay, the original part of it is 
said to have characteristics connecting it both with the 
Batta and with the Indo-Chinese tonguo.s The Acliin 
htcrature, however, is entirely Malay; it embracos. poetry, 
a good deal of theology, and several chroincles 

The name of the state is propeily j(dieh This tho 
Portuguese made into AcJicm, whilst we, vith tho Dutch, 
learned to call it Achhi. The last appears to have been a 
Persian or Indian form, suggested by jingling aii.ilugy ^\ ith 
Milchm (China). 

The town itself lies very near the iiortli-wcst extremity 
of Sumatra, known in charts as Aclu'n Head. Hero a 
gii’dle of ten or twelve small islands affoids protect urn to 
the anchorage. This fails in N.W. wmd.s, but iL is .said 
that vessels may find safe riding at all season.s by shifting 
their berths. Tho town lies between two and three miles 
from the sea, chiefly on the left bank of a river of no great 
size This forms a SAvampy delta, and discharges by three 
mouths. The central and chief mouth is about lOU yards 
wide, and has a depth of 20 to 30 feet within the bar. 
But the latter has barely 4 feet at Imv tide; at high tide 
it admits native craft of 20 or 30 tons, and larger craft in 
the rainy season The toAvn, like most hLilay towns, I’on- 
sists of detached homes of limber and thatch, clustered in 
enclosed groups called Jcampoiif/n, and buried in a foicst of 
fruit-trees. The chief feature is the palace of the Sultan, 
which communicates with the river by a canal, and is 
enclosed, at least partially, by a wall of cut stone. 

Tho valley or alluvial plain in which Achfn lies i.s low, 
and subject to partial inundation; but it is shut in at a 
short distance from tho town, on the three landwanl side.'*, 
by hills. It is highly cultivated, and abounds in sniall 
villages and kampong.s, with white m(i,sque.s iiiter.'ipiT.'sod. 
The hills to the eastward are tho spurs of a grout Aolc.inio 
mountain, npwrards of GOOD feet in height, called by nativ»*s 
Yamiu’ia, by mariners “tho Golden ]\lountiun.” '• Of tlin 
towni population w’c find no modern estimate. 

Tho real original torritory of tho Aehfue.so, calli‘<l by 
them Great Achln (iii tho sense of Achln proper), consists 
of throe districts immediately round the city, di.stmgui.''hctl 
respectively as tho 26, the 25, and the 22 nu'ikini.s- (or 
hundreds, to uso the nearest English term). 

Each of those throe districts lia.s two head.M, called jxiitij- 
Iwias; and these, according to some modi'rn aceountj., 
constitute the council of .state, who are tlio chief admini:’- 
tratoi.s, and in whose hands it lies to depu.su Hie ‘•nvert ign 
or to sanction his choice of a succe.s.st)r. L.ile notiia*.^ 
speak of a diiof iiiinistor, apparently di.slinct from tluNu; 
and another important member of the government i.s the 
Shiihandar, who is over all mattevs of ciustoius, shipping, 
and commerce. 

The court of Achln, in the 17th century, m.iintaiucil a 
good deal of pomp; and, according to Beaulieu, the king 
liad always 900 dophants. The.'ie animals, though fonnil 
throughout iSumatra, are now no longer tamed or ki*pt. 

Hostilitie.s with the Portugiie.'so began from the time of 
the first independent king of Achln; and tln-y had little 
remission till tho pow’cr of Portugal fell witli tlie ln.s.s of 
Malacca (1G41). Not less than ten times hefero that 
event wrere annaments de.spatched from Achln tn ivtlucu 
Malacca, and more than once its garrison was very Inml 
pressed. One of these amiadim, uquipjjcd by Iskandar 
Muda in IGlo, gives an idea of tdie king's nwnirces. It 
consisted of 500 sail, of w’hich 200 wore galleys, and 

^ Several other great volcanic cones exkt in the Xditn territory, and 
two viaihle from seaward rise to a height of 11,000 feet or more is tliM 
unexplored interior. 

* A miikim is said pronerly to embrace 4i honseholtk. 
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among these a hundred were greater than any then used in 
Europe. 60,000 men were embarked, with the king and 
Ins women. 

On the death of Iskandar’s successor in 1641, the widow 
was placed on the throne; and as a female reign favoured 
the oligarchical tendencies of the Malay chiefs, three more 
queens were allowed to reign successively. Though this 
series of female sovereigns lasted only fifty-eight years alto- 
gether, so dense is apt to he the ignorance of recent history, 
that long before the end of that penod it had become an 
accepted behef among foreign residents at Achfn that there 
never had been any sovereigns in Achin except females; 
and hence, by an easy inference, that the Queen of Sheba 
liad been Queen of Achfn ! 

In 1699 the Arab or fanatical party suppressed female 
government, and put a chief of Arab blood on the throne. 
The remaining history of Achin is one of rapid decay. 
Thirty sovereigns in all have reigned from the beginning 
of the 16th century to the present day. 

After the ro.storation of Java to the Netherlands in 1816, 
a good deal of weight was attached by tlie neighbouring 
English colonies to the maintenance of our influence in 
Achin; and in 1819 a treaty of friendship was concluded 
with the Calcutta Government, which excluded other 
European nationalities from fixed residence in Achin. 
When the home Government, in 1824, made a treaty with 
the Netherlands, surrendering our remaining settlements 
in Sumatra in exchange for certain possessions on the con- 
tinent of Asia, no reference was made in the articles to the 
Indian treaty of 1819; but an understanding was exchanged 
that it should be modified by us, whilst no proceedings 
hostile to Achin should bo attemi)ted by the Dutch. 

This reservation was formally abandoned by our Govern- 
ment in a convention signed at tlie Hague, November 2, 
1871; and httle more than a year elapsed before the 
government of Batavia declared war upon Acliin. Doubt- 
less there was provocation, as there always will be between 
such neighbours; but the neceasity for war has been 
greatly doubted, even in Holland. A Dutch force landed 
at Achin in April 1873, and attacked the palace. It was 
defeated with con.siderable lo.ss, including that of the 
general (Kohler). The approach of the south-west mou- 
se ion was considered to preclude the immediate renewal of 
tlie atteinjit ; but hostilities were resumed, and Achin fell 
ill January 1871. 

(Do Barros; Earia y Souza; Valcntyn, vol. v.; Beaulieu 
iiu Thdveiiot’s Collection); Dampier; Marsdeii; Orawfurd's 
Jlist. and Deal, of the Jml. uircMp.; J. of hid, Archip.; 
Dulauricr in J. AmttUjiie, 3d s. vol. viii.; Anderson’s Acheen, 
1840; Vetli, AtcJiin, &c. Leyden, 1873, &c.) (n. y.) 

ACIIMET, or Ahmed, the name of three emperors or 
sultans of Turkey, the first of the name reigning from 1603 
to 1617, the second from 1691 to 1695. Achmet III. 
succeeded his brother Mustapha IT., whom the Janissaries 
deposed in 1703. After the battle of Pultowa in 1709, 
Charles XII. of Sweden took refuge with him, and incited 
Mm to war with Peter the Great, Czar of Hussia. Achmet 
recovered the Morea from the Venetians (I^IS)! l>Ht his 
expedition into Hungary was less fortunate, liia army being 
defeated at Peterwardein by Prince Eugene in 1716, and 
again near Belgrade the year after. The empire was dis- 
tracted during his reign by political disturbances, wMch 
were occasioned, in part at least, by his misgovemment; 
and the discontent of his soldiers at last (1730) drove him 
from the throne. He died in prison in 1736. 

ACHBAY, a small xficturesque Like in PerthsMre, near 
Loch Katrine, 20 miles W. of Stirling, which has obteined 
notoriety from Scott’s allusion to it in the Lady of the Lake, 

ACHROMATIC GLASSES are so named from hmng 
specially constructed with a view to prevent the confusion 
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of colours and distortion of images that result from the 
use of lenses in optical instruments When white light 
passes through a lens, the different-coloured rays that con- 
stitute it are refracted or bent aside at different angles, and 
so converge at different foci, producing a blurred and 
coloured image. To remedy this compound lenses have 
been devised, which present a well-defined image, unsur- 
rounded hy coloured bands of hght. To instruments fitted 
with lenses of this kind has been given the name achromatic^ 
from a privative, and colour. The celebrated opti- 

cian, John Dollond, was the first to surmount this practical 
difficulty, about the year 1767, by the use of a combination 
of crown and flint glass See Optics, Microscope, &c. 

AOI EEALE, a city and seaport of Sicily, m the 
Itahan province of Catania, near the base of Mount Etna. 
It stan^ on sohdified lava, which has here been deposited 
I by different streams to a deptli of 560 feet. The town, 
wMcli has been almost entirely re-erected since the earth- 
quake of 1693, is built of lava, contains many handsome 
edifices, and is defended by a fortress. Linen, silks, and 
cutleiy are manufactured, and the trade in cotton, flax, 
grain, and wines is considerable. The place is celebrated 
for its cold sul 2 )hurous mineral waters. Near Aci Eealc 
is the reputed scene of the mythical adventures of Acis and 
Galatea; and on this account several small towns in the 
neighbourhood also bear the name of Aci, such as Aci 
Gastello, Aci Terra, &c. Aci Eeale has a population of 
24,151. 

ACID, a general term in chemistry, applied to a 
group of compound substances, possessing certain very 
distinctive characteristics. All acids have one essential 
property, viz., that of combining chemically with an alkali 
or base, forming a new compound that has neither add 
nor alkaline characters. The new bodies formed m this 
way arc termed salts. Every acid is therefore capable of 
liroducing as many salts as there are basic substances to bo 
neutralised; and this salt-forming power is the best de- 
finition of an acid substance. 

The majority of acids possess the following conting&d 
jiropertics : — 

1. When aiqilied to tho tongue, they excite that sensation 
which is allied sour or add. 

2. They change the blue colours of vegetables to a red. 
Thev(^etable blues einiiloycd for this ]3urpose are generally 
tinctm’c of htmus and syrup of violets or of radishes, which 
have obtained the name of re-agents or tests. If these 
coloum have been previously converted to a green by alkalies, 
the acids restore them. 

All these secondary properties are variable; and if we 
attempted to base a definition on any one of them, many 
important acids would be excluded. Take the case of a 
body Hke silica, so widely diffused in nature. Is pure 
silicious sand or flint an acid or a neutral substance*? When 
it is examined, it is found to be insoluble in water, to be 
devoid of taste, and to possess no action on vegetable colour- 
ing matters; yet this substance is a true acid, because when 
it is heated along with soda or lime, it forms the new body 
commonly called glass, which is chemically a salt of silicic 
acid. Many other acids resemble silica in properties, and 
would be mistaken for neutral bodies if the salt-forming 
power was overlooked. 

Another method of regarding an acid, which is found of 
great importance in discussing chemical reactions, is to say 
an add is a salt whose base is water. This definition is 
very apparent if we regard what takes place in separating 
the add from a salt. In tHs decomposition the acid would 
appear to he left without having any substitute for the 
removed ftlkA-b*- This is not however the case, as water is 
found to enter into union instead of the base. Thus every 
tjue add must contain hydrogen; and if this is displaced 
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by a metal, salts are fonacd directly. An acid is there- 
fore a salt, whose metal is hydrogen. The fall importance 
of the definition of an acid will be learned under the head- 
ing Chbmistey. 

AOIDALIUS, Valens, a very distinguished scholar 
and critic, born in 1567 at Wittstock, in Brandenburg 
After studying at Bostock and Helmstacdt, and residing 
about three years in Italy, he took up his r^idence at 
Breslau, where he professed the Roman GathoHc religion. 
His excessive appb cation to study was supposed to have 
caused his untimely death, which occurred in 1595, when 
he had just completed his twenty-eighth year. He wrote 
notes on Tacitus and Curtius, a commentary on Plautus, 
and a number of poems, which are inserted in the Belkioe 
of the German poets. BaiHet gave him a place among his 
JEnfana OSlhlyreSf and tells that he wrote the commentary 
on Plautus and several of the Latin poems when he was 
only seventeen or eighteen years of ago. 

AOIITAOES, an ancient Persian sword, short and 
straight, and worn, contrary to the Roman fashion, on the 
right side, or sometimes in front of the body, as shown in 
the bas-reliefs found at Persepolis. Among the Persian 
nobility they were frequently made of gold, being worn as 
a badge of distinction. The acinaccs was an object of 
religious worship with the Scythians and others {Herod. 
iv. 62). 

ACIS, in Mythology^ the son of Faiinus and the nymph 
Symaethis, was a beautiful shepherd of Sicily, who being 
beloved by Galatea, Polyphemus the giant was so enraged 
that he crushed his rival with a rock, and his Hood gimh- 
ing forth from under the rock, was metamorphosed into 
the river bearing his name (Ovid, Met. xiii. 750; Sd. Ital. 
xiv, 221). This river, ixovr Flume di Jaci, or Aegue Cfrmdi, 
rises under a bed of lava on the eastoni base of Etna, and 
passing Aci Beale, after a rapid course of one mile, falls 
into the sea. The waters of the stream, onoo celebrated 
for their purity, are now sulphureous. 

ACKERMAHN", John Ohuistian Gottlieb, a learned 
physician and professor of medicine, born at Zeulenroda, 
in Upper Saxony, in 1756. At the early ago of fifteen ho 
became a student of medicine at Jena, where he soon 
attracted the favourable notice of Baldinger, who undertook 
the direction of his studies. When Baldinger was trans- 
fen’ed to Gottmgen in 1773, Ackennann went with him, 
and afterwards studied for two years at Hallo. A few 
yoara^ practice at Stendal (1778-99), where there wero 
numerous factories, enabled him to add many valuable 
original observations to his translation of llamazzini’s 
Treatise of the Diseases of Artificers (1780-S3). In 178G 
he became professor of medicine at the univcrsiiy of 
Altorf, in Franconia, occupying first the chair of chemistry, 
and then, from 1794 till his death in 1801, that of patho- 
logy and therapeutics. Dr Ackormann’s knowledge of the 
history of medicine may be estimated by his valuable con- 
tributions to Harless’s edition of Fabricius’ MblioiJieca 
Groeca. He wrote numerous original works, besides trans- 
lations. 

AOOEMETiE {oKoifurfos, sleepless), an order of monks 
instituted by Alexander, a Syrian, about the middle of 
the 5th century. Founding on tiio precept, Pray toWuyat 
ceasing, they celebrated divine service uninterruptedly night 
and day, for which purpose they divided themselves into 
three section.?, that reheved each other in turn. Tho 
chief seat of the Aemmetse was tho cloister Btudinm at 
Constantinople, whence they wero sometimes called 
Having adopted the monophysite heresy, they w'ere put 
under the Papal ban about the year 536. 

ACOLYTE (from ukoXov^os, an attendant), one of a 
minor order of clergy in the ancient chnrdi, ranking 
next to the sub-deacon. We learn from the canons of the 


fourth Conncil of Carthage that the archdeacon, at thur 
ordination, put into their bands a candlestick uith a taper 
and an emijty pitcher, to imply tliat tiicy were appointed 
to light the candles of tho cliuich and to luuufc.h wine 
for the eucliarist. Their dress wms tlie c.is.suek .ind ',ur- 
plice The iianio and ofiieo still exist lu the <liuieli. 

ACONCAGUA, a piuvinco of Chile, South AmeiiL.i, is 
about 100 miles long by 40 miles widc,_and lie.'^ belrteen 
31“ 30’ and 33“ 20' S. hit., and 70“ and 71“ 3U' W. long , 
between the iirovinces of Yalpaialso and Sautiago on the hi. 
and Coqumiho on tho S. A large part of the i»uniiice 
is mountainous, but it contains seveial rieh and feilile 
valleys, winch yield wheat, maize, sugar-e.ino, iind 

garden produce in abundance. In the agrieultuinl dis- 
tricts there arc raised from 50 to GO faiiega.s of wlieiit An 
eveiy quadra, equal to about 35 bushels per Engli.sh aeu*. 
The province has also mineral resources, but not to sucli 
extent as Coqiiimbo or Atacama. Its clucf town is San 
Fehpe. The mountain Aconcagua, one of tho loftiest 
peats of the Andes, rises to the height of 23,910 iect 
above the soa on tho frontier between this prm ince and 
Mendoza, a dcpartmeiii of the Argentine Ucjnihlic. A 
river of tho same name rwes on the .soulli side of the 
mountain, and after a coui.so of 230 miles falLs into J:he 
Pacific 12 miles N. of Yalpaniiso. I’opuJiition (1870), 
134,178. 

ACONITE, Aconitum, a genus of plants commonly 
known as Aconite, Monkshood, Fiiai’s Cuji, oi Helmet 
flower, and embracing about 18 species, chieily n.ilives of 
tho mountainous parts of the nortlicni hcmi.sj>hc‘rt». Tiny 
are distinguished by having one of the five blue or yellow 
coloured sepals in tho form of a helmet ; lienee the Enuli.di 
name. Two of the jietals idaced under the- lioml of the 
calyx are supported on long stalks, and Jiiim* a liollnw 
spur at then* apex. The genus belong.s to the n.itiii.il 
order Uamuieulaceic, or tho Ilutteieup family. At'ntiiftim 
MapeUus, coiiimon monkshood, is a doubt tul native oi 
Britain. It i.s an euergetie irritant and naieetu: pm -on. 
It causes death by a deprc.ssing clfeet on tho nervtm'^ .^y.-.tem, 
by producing palsy of the luuseles concerned in 1 m-at hi ng, um 1 
by fainting. A tincturo prepared by the oetion of npnit 
on the routs is used medicinally to allay ]iiiiii, i-’peeiully 
in cases of tic. Its roots have occasionally been lui.stale'H 
for horse-radish. Tho Aconite has a [dmrt utideigroimd 
stem, from ■which clark-colmired tapei-mg root., divemd. 'I'hu 
crown or iipjicr portion of tho root gives ruelo mwv jil.int--. 
When put to the lip, tho juice of the Aemiite rout pio- 
duccs a feeling of numhue.s.s and tingling. 'I'lie liur.,!*- 
radish root, wliich belongs to tliu natural md* r t'luei- 
foriD, is much longer than that '>f tlie A«‘ointe, and it is 
not tapering; its colour is yellow idi, and the t.»i» of the 
root has the roniains of tho leavo.s on it, Jt h.i; a pun- 
gent taate. IMany .specic.s of Aconite are eulti\.ib<d in 
gardens, .some having blue and other.! yellow lluwers. 
Aconitaui Lyenctomm, Wolf.'jbane, w a yellow llmveii-d 
species coiuiuon on the Aljis of Switzerland. One iquaie.s, 
Aconitam hderojthylliaa, fouiwl in the Ka.-l Indie.-j, .iml 
caUed Butoe.s, hu,s tonic properties in it.s ro»tO. The r«»rtt.s 
of Acojtlfum ferofi suiiply the famou.s Indian (Nipnl) 
poison called JJikh, Bi.sh, or Nabu«), This .'ipe< its i.s eon- 
bidcred by Hooker and Tliomson as a variety of Ar untam 
Mapellus. AconUiwi pnfimtuiii yields another of the 
celebrated Bikh poisinis. luruhim. t»f the iUina- 

layaa, also funiifahes a jK/ison. 

ACONTIUS, the Latinised fonn ui the name of iUxt mo 
Aooscio, a philo.sr>pher, jurisconsult, engineer, and tlieolo- 
gmn, born at Trent on tho 7th Heptwuher 1492. Ht* em- 
braced the reformed religion; and after having taken rrfuge 
fora time in Switzerland and Strasburg, he came to Eng- 
land about 155^ He was vciy favourably readved by 
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Queon Elizabeth, at whose court, it is said, though on 
doubtful authonty, that he resided for a considerable penod. 
With the sanction of Parhanient, he carried on for several 
years extensive works for the embankment of the Thames, 
and so reclaimed a large quantity of waste land, part of 
which was bestowed upon him by ivay of recompense. His 
gratitude to Queen Elizabeth was expressed in the dedica- 
tion to her of his celebrated Collection of the Stmtageim of 
Satan, which has been often translated, and has passed 
thi’ough many editions. Yarioiis opinions have been given 
of this work, which advocated toleration to an extent that 
many considered indijferoiicc. The nature of its doctrine 
may perhaps bo best gathered from the fact that it gamed 
for the author the praise of Armiiiius, and the strong con- 
demnation of the Calvinists. Acoiitius also wrote a treatise, 
De Methudo, which was pubhshed at Basel in 1558. He 
died in London about the year 1566. 

ACORUS, a genus of monocotylcdonous plants belonging 
to the natural order Aroidooo, and the sub-order Orontiaceje, 
Acoi'iis Calamus, sweet-sedge or sweet-fiag, is a native of 
Britiuii. It has an agreeable odour, and has been used as 
a strongtheniiig remedy, as well as to allay spasms. The 
starchy matter contained in its running stem or rhizomo 
is associated with a fragrant oil, and it is used as hair- 
powder. Confectioners form a candy from the rhizomes 
of the plant, and it is also used by perfumers in 2 ireparing 
aromatic vinegar. 

ACOSTA, Chuistoval d’, a Portuguese naturalist, bom 
at Mozambique in the early part of the 16th century. On 
a voyage to Asia ho was taken caiitive by idrates, who 
exacted from him a very largo ransom. After sjpending 
some years in India, chiolly at Goa, a Portuguese colony, 
ho returned home, and settled as a surgeon at Burgos. 
Hero ho ]Jubhshod his Tratado de las drogas y mcdecinas 
de las Indias ormdales (1578). This work was translated 
into Latin, Italian, and French, became well known through- 
out Europe, and is still consulted as an authority. Acosta 
also wrote an account of his travels, a book in ju’aiso of 
women, and other works. lie died in 1580. 

ACOSTA, JosEi'ir d’, a celebrated Spanisli author, was 
Ijorii at Medina del Canipo about the year 1539. In 1571 
he went to Peru as a provincial of the Jesiuts} and, after 
remaining there for seventeen years, ho returned to his 
native country, where ho became in succession visitor for 
his order of Aragon and Andalusia, superior of Valladolid, 
and rector of the university of Salamanca, in which city ho 
died in February 1600. About ten years before Ms death 
he published at Seville Ms valuable Uistoria dfatural y 
Moral de las Indias, jiart of which had previously appeared 
in Latin, with the title De Natura Novi Orbis, lihri duo. 
This work, which has been translated into aU the j)rincipal 
languages of Europe, gives exceedingly valuable informa- 
tion regarding the condition of South America at the time. 
On the subject of climate Acosta was the first to projiound 
the theoiy, afterwards advocated by Buifon, which attri- 
buted the different degrees of lieat in the old and new con- 
tinents to the agency of the winds. He also contradicted, 
from his own experience, the statement of Aristotle, that 
the middle zone of the earth was so scorched by tho sun as 
to be destitute of moisture, and totally uninhabitable. Even 
after the di.4covery of America this Aristotelian dogma was 
an article of faith, and its denial was one ground of the 
charge of scepticism and atheism brought against Sir Walter 
Raleigh. Acosta, however, boldly declared that what he 
had seen was so different from what he had expected, that 
he could not but “laugh at Aristotle’s meteors and Ms 
lihilosojiby.” In speaking of tho conduct of his country- 
men, and the means tlicy employed for the propagation of 
their faith, Acosta is in no respect superior to the other 
Iffcjudieed writers of Ms countty and age. Though ho 


acknowledges that tho career of Spanish conquest was 
maiked by the most savage cruelty and oppression, he yet 
rejjresents tMs pooide as chosen by God to siiroad the gospel 
among tho nations of America, and recounts a variety of 
miracles as a proof of the constant interposition of Heaven 
in favoxu’ of the merciless and rajjacious invaders. Besides 
his History, Acosta wrote the following works : — 1. De Fro- 
midgaiione Emngelii ajmd Barharos ; 2. De Christo Deve- 
lato, 3. De Temiiorihus Novissimis, lib. vi.; 4. Concionum 
tomi lit. 

ACOSTA, UniEL n’, a Portuguese of noble family, was 
born at Oporto towards the close of the 16th century. 
His father being a Jewish convert to Christianity, he was 
brought up in the Roman Catholic faith, and strictly ob- 
served the rites of the church till the course of Ms inquiries 
led him, after much painful doubt, to abandon the religion 
of his youth for Judaism. Passing over to Amsterdam, he 
was received into the synagogue, having his name changed 
from Gabriel to Uriel. He soon discovered, however, that 
those who sat in Moses’ scat were shameful pcrverteis of 
the law ; and his bold protests served only to exasperate 
the rabbis, who finally punished his contumacy wi^ the 
greater excommunication. Persecution seemed only to 
stimulate his temerity, and ho soon after published a de- 
fence, Exa/nien das ti'adigoens Fhariseas, &c , in wMch he 
not merely exposed the deiiartures of tho Jewish teachers 
from the law, but combated tho doctrine of a future hfe, 
holding Mmself sujiportcd in this position by the silence of 
the Mosaic Books. For this he was imprisoned and fined, 
besides incurring public odium as a blasphemer and atheist. 
NotMng deterred, ho pursued his speculations, which ended 
in Ms repudiating the divine authority of the law of Moses. 
Wearied, however, by Ms melancholy isolation, and longing 
for the benefits of society, ho was driven, in the inconsis- 
tency of despairing sco]pticism, to seek a return to the Jewish 
communion. Having recanted his heresies, he was re- 
admitted after ail excommunication of fifteen years, but 
was soon excoiuiuuuicakcd a second time. After seven 
ycara of miserable exclusion, he once more sought admis- 
sion, and, on passing through a humiliatmg penance, was 
again received. These notices of his singular and unhappy 
Mo are taken from Ms autobiography, Exemplar Humana} 
Vitve, published, with a “ refutation,” by Limborch, and 
rejmblished in 1847. It has been said that he died by 
his own hand, but this is, to say tho least, doubtful. His 
eventful history forms the subject of a tale and of a tragedy 
by Gutzkow. 

ACOTYLEUONES, tho name given to one of the Classes 
of the natural System of Botany, embracing flowerlcss 
Ijlants, such as ferns, lycopods, horse-tails, mosses, liverworts, 
lidiens, sea-weeds, and mushrooms. The name is derived 
from tie character of tho embryo, wMch has no cotyledon. 
Mowoiing ijlaiits have usually one or two cotyledons, that 
is, seed-leaves or seed-lobes connected with their embryo ; 
while in flowerlcss ijlnnts the body representing the embryo 
consists of a cell, called a spore, without any leaves. The 
Ijlants have no flowers, and their organs of rcjiroduction are 
incous 2 >icuous, hence they are called by Linnaeus crypto 
gamous. Some flowering plants, such as dodders, have no 
cotyledons; and some have the cotyledons divided into 
more than two, as in conifers. Some acotyledonous spores, 
when sprouting, produce a leaf -like expansion called a pro- 
thallus, on which the organs of reproduction, consisting 
of antheridia and archegonia, are produced. This is well 
seen in tho case of ferns. Lx the interior of the antheri 
dian cells, moving filamentous bodies, called spermatozoids, 
have been observed. These fertilise tho archegonial cells, 
whence now plants are produced. In the article BotaIty 
these plants will bo noticed under Class IH. of the Natural 
System. 
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Dofiultloii. 1. A COUSTICS (from aKovu), to hear) is that branch of 
Jx Natural Philosophy which treats of the nature of 
Houndj and the laws of its production and propagation, in so 
far as these depend on physical principles. The description 
of the mechanism of the organ of voice and of the ear, and 
the difficult questions connected with the processes by 
which, when sound reaches the drum of the ear, it is trans- 
mitted to the brain, must he dealt with in a _ 
of this work. It is to the physical part of the 
acoustics that the present article is restncted. 


Part L 

Gewral notum as to VibratiotiSf Waves, <Ssc, 

Sound is 2. We may easily satisfy ourselves that, m every in- 
due to stance m which the sensation of sound is excited, the body, 

vibrations, the sound proceeds, must have been thrown, by a 

blow or other means, into a state of agitation or tremor, 
implymg the existence of a vibratory motion, or motion to 
and fro, of the particles of which it consists. 

Thus, if a common glass-jar be struck so as to yield an 
audible sound, the existence of a motion of this kind may 
be felt by the finger lightly applied to the edge of the 
glass ] and, on increasing the pressure so as to destroy this 
nioton, the sound forthwith ceases. Small pieces of cork 
put in the jar will be found to dance about during the con- 
tinuance of the sound j water or spirits of wine poured into 
the glass will, under the same circumstances, exhibit a 
ruffled surface. The experiment is usually performed, in a 
more striking manner, with a hell-jar and a numb^ of 
small light wooden balls suspended by silk strings to a 
fixed frame above the jai, so as to be just in contact with 
the ividest part of the glass. On drawing a violin bow j 
across the edge, the pendulums are thrown oft' to a con- j 
siderable distance, and falling back are again repelled, 
«fec. 

It IS also in many cases possible to follow with the eye 
the motions of the particles of the sounding body, as, for 
instance, in the case of a violin string or any string fixed 
at both ends, when the string will appear, by a law of 
optics, to occupy at once all tlie positions which it suc- 
cessively assumes during its vibratory motion. 

Sound IS 3. It is, moreover, essential, in order that the ear may 
propagated be affected by a sounding body, that there bo interposed 
b/ vibm^ between it and the ear one or more intermediate bodies 
tious of au, {roeditt), themselves capable of molecular vibration, which 
&o. shall receive such motion from the source of soun^ and 
transmit it to the external parts of the ear, and especially 
to the nwribram tyvvpani or drum of the eai'. This state- 
ment is confirmed by the well-known effect of stopping the 
ear with soft cotton, or other substance po, 3 .sessing little 
elasticity. 

The air around us forms the most important medium of 
communication of sound to our organs of bRa-r in g • jn 
were air devoid of this property, we should practically bo 
without the sense of hearing. In illustration of the part 
thus assigned to the atmosphere iu acoustics, an apparatus 
has been constructed, consfeting of a glass receiver, iu which 
is a bell and a hammer connected with clock-work, by 
which it can be made to strike the bell when required. 
The receiver is closed air-tight by a metal plate, through 
which passes, also air-t%ht, into the interior, a brass rod. 
By properly moving this rod with the hand, a detent is 
released, which checks the motion of the wheel-work, and 
the hammer strikes the beU continuously, till the detent is 
pushed into its original position. As long as the air in 


the receiver is of the usual atmospheric density, the sound 
is perfectly audible. But on rarefying the air by means 
of an air-pump {the dock-woik apparatus having been 
separated from the iilate of the pump by menus of a pad- 
ding of soft cotton), the sound grows giaduiilly fainter, 
and at last becomes inaudible when the raiefaction of the 
air has reached a very low pomt. If, however, at this 
stage of the expeuinent, the metal rod be biought into 
contact with the bdl, the sound will again be lieaul 
clearly, because now there is the necessary commumeatiou 
with the ear. On readmitting the air, the sound recovers 
its original intensity. This experiment was lii st performed 
hy Hawksbee in 1705. 

4. Inasmuch, then, as sound necessarily implies thol/iiw.sof 
existence in the sounding body, in the air, itc., and (wc^'d'Jutory 
may add) in the ear itself, of vibratory motion of the par- wn. 
tides of the various media concerned in the iilicnoiiienon, 
a general reference to the laws of such motion is essential 
to a nght understanding of the principle-s of acou.stic.s. 

The most famihar instance of tins kind of motion is 
afforded by the pendulum, a small heavy hall, for iiaslaueo, 
attached to a fine string, which is fixed at it.s other cud. 

There is but one position in wliidi the ball will remain at 
rest, viz., when the string is voitical, there being then 
equilibrium between the two forces acting on the body, 
the tension of the string and the earth’s attractive force or 
gravity. Thus, in the adjoining fig., if C is. the point of 
suspension, and CA the vortical through that point of 
length I, equal to the string, A is the equilibrium position 
of tiie paiticle. 

Let now the ball be removed from A to P, the string being 
keirt tight, so that P describes 
the aic iP of a cu'cle of radius 
equal to /, and let the ball be 
there dropped. The tension of 
the stmig not being now dii’octly 
opposite in direction to gravity 
(y), motion will ensue, and the 
body w'dl retrace the arc PA. 

Li doing so, it will continually 
increase its velocity until it < 
roadies tlie point A, where its 
velocity will be a maximum, and 
will consequently pass to the 
other side of A towards Q, But now gravity lend.s to 
draw it back towards A, and hence the motion be('omc.s 
a retarded one; the velocity couliniuilly diminislics, and 
is ultimately destroyed at some point g, wliieh would be 
at_a distance from A equal to tJiat of P, l>ut for tlic 
existence of friction, rusi.stancc of tlie air, kr., which make 
that distance loan. From Q it will next move down with 
accelerated motion towards A, where it will have it.s greatest 
velodty in the direction from left to riglit, and wlienw it 
will pass onw'ards towards P, and .so on. Thu.s the body 
vibrate to and fro on cither shle of A, its of 

vffiration or distance between its extreme po.sition.sgraduidly 
c^inisliing in cnnsec|ucuce of the rutistuiu'cs before mem 
tioned, and at last being sensibly reduced to notldng, the 
body then rcsiiniing it.s eriuilibrium-positimi A, 

^ If the amplitude of vibration is re,strided within incon- 
siderable lmiit.s, it is easy to prove that the motion takes 
place just a.3 if the string were removed, the ball deprived 
altogether of w'eight and urgiul by a force diiveted to the 
point A, and proportional to the di>itati{H' from that }Haut 
ior then, if be any pmsitiou of the ball, the chord mA 
my be regarded as coincident with tlie tangent to the 
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ciitilc at «i, aad therefore as being jicriiendicular to Cwi. 
Hence ff, acting parallel to CA, being resolved along Cm 
and in A, the former comjjonent is counteracted by the 
tension of the string, and there remains as the only effec- 
tive acceleration, the tangential component along mA, 

which, by the triangle of forees, is equal to^r-^ or j-Am, 

and is therefore proj)ortional to Ani. 

On this supposition of indefinitely small vibrations, the 
j*udulum is isochronous; that is, the timo (Kscupied in 
passing fro)n one extreme position to the other is the same, 
for a given length I of the pendulum, whatever the extent 
of vibration. 

Wo conclude from this that, whatever may he the nature 
of the forces by whiuh a particle is urged, if the resultant 
of those forces is directed towards a fixed point, and is 
proportional to the distance frevm that ])oint, the particle 
uill oscilkte to and fro about that point in times which 
are independent of the amplitudes of the vibrations, pro- 
vided these are very small. 

Acoustic 6. The particle, whoso vibratory motion we have been 
vibrntioM, considering, is a solitary particle acted on by external 
forces. Hut, in acoustics, we liavc to do with tlie motion 
of particles forming a connected system or iiiediiun, in 
which the forces to be considered arise from tho mutual 
actions of the particles. These forces are in equilibrium 
with each other when the particles occupy certain relative 
positions. But, if any new or disturbing force act for a 
short time on any one or more of tho ijarticlos, so as to 
cause a mutual approach or a mutmd recession, on the 
removal of the disturbing force, tho disturbed particles 
wiU, if the body be eloMic, forthwith move towards their 
respective positions of equilibrium. Hence arises a vibra- 
tory motion to and fro of each about a given point, 
analogous to that of a pendulum, the velocity at that point 
Iwing alw’ays a maximum, alternately in oj)posite directions. 
Thus, for example, if to one extremity of a pipe contain- 
ing air were apitlitsd a [tiston, of section equal to that of 
tho pipe, by [lUshing in the piston slightly and then remov- 
ing it, we should cause particles of air, forming a thin 
section at tlie oxtrcinity of the pipe, to vibrate in directions 
|)arallel to its axis. 

In order that a medium may be (aipablc of molecular 
vibrations, it must, as wo have mentioned, possess efaHicitu, 
that is, a tendency always to return to its original condi- j 
tion w'hcn slightly disturbed out of it. 

TransiiiU- G. We now jmiceed to show how the disturbance where- 
hioii of ),y certain particles of an clastic medium are disjJaced from 
vibrations, equilibrium -positions, is successively transmitted to 

the remaining particles of the medium, so as to cause these 
also to vibrate to and fro, 

Let ns consider a lino of such particles y, x, a, b, Ac. 

y xa^aa,h c d e / <j h i Jc I m n op 


equidistant from each other, as above ; and 8up])03C one of 
fbam^ say a, to be disjdaced, by any means, to ff,. As we 
have seen, this particle will swing from a^ to a* and back 
again, occupying a certain time T, to complete its double 
vibration. But it is obvious that, the distance betw^een « 
and the next particle h to tho right being dimiiMcd by 
the displacement of the former to a„ a tendency is gene- 
rated ivL b to move towards Aj, the mutual forces being 
no longer in equilibrium, but having a resiiltaut in the 
direction 6a,. The particle h will therefore also suffer 
displacement, and be compelled to swing to and fro about 
the point h. For similar reasons the particles c, d . . . 
will all likewise be thrown into vibration. Thus it is, then, 
that tho disturbance propagates itself in the direction under 
consideration. There is evidently also, in the case sup- 


posed, a transmission from a to x, y, Ac., I'.r., in tho opposite 
direction. 


Confining our attention to propagation in tlie direction 
oAc . . we have next to remark that each particle in that 
lino will be affected by the disturbance olwaj’s later than 
the particle immediately preceding it, so os to bo found in 
tho same stage of vibration a certain intcn-al of timo after 
tho preceding particle. 

7. Two ^ particles which arc in the same stage of vibra- Phaso. 
tion, that is, are equally displaced from their equilibrium- 
positions, and are moving in the same direction and wiUi 
equal velocities, are said to be in the same phast. Hence 
we may express the preceding statement more briefly thus: 

Two particles of a disturbed medium at different distances 


from the centre of disturbance, are in the same phase at 
different times, the one whose distance from that centre is 
the. greater lieing later than the other. 

8. Let us in tlie meantime assume that, llie intervals 
«6, hc,t:d.... being equal, tho intervals of timo which 
elapse between the like jihases of b and a, of r and 6 . . . . 
ai*e also equal to each other, and let us consider wliat ot 
any given instant arc tlu; iipiicarances prc.sentcd by the 
different particles in the row. 

T being the time of a mnnlHe vibration of each particle, 

let — be the iiilorval of time roipiisilc for any phase of a 

to pass on to b. If then at a certain instant a is disjihiccd 
to its greatest extent to th<‘ riglit, h will be somewhat short 
of, but moving towards, corresponding position, c still 
further short, and so on. IVoceeding in this way, W'c shall 
come at length to a particle for which the distance 
ap^p.ah, which tliercfore lags in its vibrations behind a 
T 

by a time - x y = T, and is consequently precisely in 


the same phase ns n. And lictween these two iMirticlcs 
rt, 7 », we shall evidently have )iarticleH in all the possible 
phases of the vibratory inotiun. At h, which is at distance 
fn»m the difference of jihase, compared with o, 

will bs |T, that is, h will, at Hie given instant, be dis- 
placed to the greatest extent on tho ojiposite side of its 
equilibriuni-]>osition from that in which u is displaced; in 
other words, h is in the exactly opposite phase to a, 

9. In the case w'c have just been considering, the vibra- Longitn* 
tioiis of tlie partielos have been suiiposed to take place in 

a direction coincident with that in w-liich the disturbance 
{Kisses from one particle to another. The vibrations arc 
then termed lonyitndhinl. 

But it need scarcely be observed that the vibrations may 
take ]ilace in any direction whatever, and may even be 
curvilinear. If they take {dace in directions at right 
angles to the line of progress of the disturbance, they are 
said to be traiiaversul. 

10. How the reasoning employed in the {ircccdlug case Wave of 
will evidently admit of general application, and will, in tranevenu 
particular, hold for transversal vibrations. Hence if 

mark {as is done in fig. 2) the positions a, i, c, . . ., occujiiod 
by the various {lartides, when swinging transversely, at the 
instant at which a has its maximum displacement above its 
equilibrium-position, and trace a continuous line running 
through the points so found, that lino will by its ordinates 
indicate to tlie eye the state of motion at the given instant. 






f»m n o ft q r .v 


Fip. 2, 

Thus a and p are in the same phase, as are also 6 and 
y, c and r, Ac. a and A are in oppotde phases, as are also 
b and t, t and A, Ac. 
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Distances ap, b q, &c., separating particles in the same 
phase, and each of which, as we have seen, is passed over 
by the disturbance in the time T of a complete vibra- 
tion, include ivithin them all the possible phases of the 
motion. 

Beyond this distance, the curve repeats itself exactly, 
that IS, the phases recur in the same order as before 
Now the figure so traced offers an obvious resemblance 
to the undulating siu’face of a lake or other body of water, 
after it has been disturbed by wind, exhibiting a wave 
with its trough A7i,B, and its crest Bj),C. Hence have 
been introduced into Acoustics, as also into Optics, the 
terms wave and undulation. The distance ap,aibq... 
or A C, which separates two partidcs m same phase, 
or which includes both a wave-crest and a wave-tron^, 
is termed the higth of th wave, and is usually denoted 
by A. 

As the curve repeats itself at intervals each =X, it 
follows that particles are in the same phase at any given 
moment, when the distances between them in the direction 
of transmission of the disturbance = X, 2A, 3A . . . and gene- 
rally i=»!A, where n is any whole number. 

Particles such as a and h, h and i, tfec., winch arc at 

distances = -A , being in opposite phases, so will also be 
particles separated by distance, ^A-}-A=^A,or, in general, j 
by jA -j- »iA = (2m + 1 , that is, by any odd multiple of g . 

w f ^ 2 3 

rlxibes 11- construction to the one just adopted for tho 

re oci es. ^gpig^gj^gn^jg of tha particles at any given instant, may bo 
also apphed for exhibiting graphicaUy their vdocitios at 
the same instant. Erect at tiie various points a, b, c, &c., 
perpendiculars to the line joining them, of lengths pro- 
portional to and in the direction of thoir velocities, and 
draw a line through the extreme points of these perpendi- 
culars j this line will answer the purpose required. It is 
indicated by dots in the previous figure, and manifestly 
forms a wave of the same length as the wave of displace- 
ments, but the highest and lowest points of tho one wave 
correspond to the points in which the other wave crosses 
the line of equilibrium. 

12. In order to a graphic representation of the displace- 
Svihra. P®?*® velocities of particles vibrating lemgitvdimUy, 
tioDg. it is convenient to draw tho lines which represent those 
quantities, not m the actual direction in which the motion 
takes place and which coincides with tho hue a i c . . ., but 
at right angles to it, ordinates drawn upwards indicating 
displacements or velocities to the right {ie., in the direc- 
tion of transmission of the disturbance), and ordinates 
drawn downwards indicating displacements or velocities in 
the opposite direction. "When this is done, waves of dis- 
placement and velocity (ire figured identically with those 
for transversal vibrations, and are therefore subject to the 
same resulting laws, 

Propoga- j 3 ^ ^ ^ 

Waves. a glance the circnmstaucea of the vibratory motion at 
the instant of time for which it has been constructed, but 
also for any subsequent moment. Thus, if we desoro to 

consider what is going on after an interval —, we have 

simply to conceive the whole wave (whether of displace- 
ment or velocity) to be moved to the right throng a dis- 
tance =ab. Then the state of motion in which a was 
before will have been transferred to 6, that of b will have 
been transferred to c, and so on. At the end of another 
such interval, the state of the particles will in like manner 
be represented by the wave, if pushed onward through 
another equal space. In short, the whole drciunstances 
may be pictured to the eye by two waves (of displacement 


and of velocity) admeing continuously in tho lino a be... 
with a velocity V which ivill take it over the distance ah in 
L- T-,, -.If ^ f-a?' AO A 
the time — ,Y being therefore = -^ = ■” = or V = — . 

J 

This is teimod the velocity of propagation of the ivave, 
and, as we see, is equal to the length of the wave divided 
by the time of a complete vibration of each particle. 

If, as IS usually more convenient, we express T in terms 
of the number n of complete lubrations pcifoinied in a 

given time, say in the unit of time, we .shall have 7 j,- = u , 
and hence V-ftX 

14. There is one very important distinction between fho V.-mationf 
two coses of longitudinal and of transversal vibrationa winch 
now claims our attention, viz., that whereas vibratioii.s of 
the latter kind, when propagated from particle to pailiole ^biatuuis. 
in an elastic medium, do not alter the relative distances of 
the partidcs, or, in other words, cause no change of density 
throughout the medium, longitudinal vibrations, on the 
other hand, by bringing the particles nearer to or further 
from one another than they are when undisturbed, are 
necessarily accompanied by alternate conchuisatiims ami 
rarefactions 

Thus, in fig 2, Avo see that at tlic instant to Ailudi tliat 
fig. refers, the dispkeements of the jiarticlcs immediattily 
adjoining a aro equal and in tho samo direction; lioucc at 
that moment tho density of the nicdiiun at a is equal to 
that of the undisturbed medium. The same apjilies to tlio 
points 7i,^, &c., in which Iho displaccnicnt.s aro at their 
maxima and tho volocitic.s of vibmtion = I). 

At any point, such as c, between a and A, tlic disjilace- 
ments of tho two adjoining ])articlc.s on cither side are Ixtlli 
to the right, but tliat of the prcrcdiiif/ jKirticlc is now the 
greater of the two, and licuco the diaisity of the mediuiu 
throughout aA exceeds tho uudisturbed dpiisily. So at 
any point, such as/, between A and h, tho .same result holds 
good, because now the displiicunionts arc to the loft, but 
are in excess on the right side of tho ]>oiut f. From n 
to 7i, therefore, tho niodiinn is condcnseil. 

From h to B, as at I', the displacements of the two 
partidcs on cither side are both to tho (e/t, tliat of tlu* pre- 
ceding portide being, howerer, the greater. Tim medium, 
therefore, is here in a state of rarefaction. And in like 
manner it may be shown that there is rarefacliou from j} 
top-, so that tiic medium is rarefied from h to p. 

At A the condensation is a maximum, becaimc tho dis- 
placements on tho two sides of that iiomt aro erpial ami 
both directed towards A. At B, on the otlier liand, it i.s 
the rarefaction which is a maximum, the displacement.'! on 
the right and left of that point being again equal, but 
dirccM outwards from B. 

It dearly follows from all this that, if we tmee a curve 
of which any ordinate shall bo proportional to tlm difler- 
eiicG between tho density of the corruspomling point of the 
distohed medium and the density of the. iimlistnrbed 
medium— ordinates drawn upivards indicating comhiiisatiun, 
and ordinates drawn downwards rarefaction—iliat curve 
will cross the lino of rest of tho piirticle.s nbi:... in tlm 
same points as does tho curve of vdocitie.s, and Avill tliero- 
foro be of the same length A, and will also ri.se above tliat 
Ike and dip below it at the same parts. Jhit tlie coimec- 
tion between the wave of condensation and rarefaction and 
tho wave of velocity, is still more intiniute, when the 
extent to which the partidcs aro displaced is veiy small, as 
is always the case in acoustics. For it may be shown tiiat 
then the degree of condensation or rarefaction at any point 
of the modium is proportional to the velocity of vibration 
at that point. The same ordinates, therefore, will reprt^ 
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sent tlic degrees of condensation, wHcli represent the 
velocities, or, in other words, the wave of condensation and 
rarefaction niay be regarded as coincident with the velocity 
wave. 


P.U1T IL 

Yelocihj of jivopagatwii of ivaves of longitudhvd ditturbcaioe 
ilmiigli any elastic medivin. 

Velocity of IH. Sir Isaac Nowtou was tlio first who attempted to de- 
a wave. termine, on theoretical grounds, the velocity of soimd in 
au’ and other fluids. The formula obtained by hun gives, 
however, a irameiical value, as regards air, falhng far short 
of the lesiilt derived from actual experiment^ and it was 
not till long afterwards, when Laplaco took up the ques- 
tion, tlut couiploto coincidenco was arrived at between 
theory and observation. Wo arc indebted to the late Pro- 
fessor Pmiilcine, of Glasgow {Fhil. Trans. 1870, p. 277)\ 
for a veiy snn]ile and elegant investigation of the question, 
which we mil here reproduce in an abridged form. 

Lot us conceive tho longitudinal distiubauce to be pro- 
pagated through a modiiiin contained in a straight tube 
having a traiisvcr.se section equal to unity, but of iadefiiiite 
length. 

Let two transverse planes Aj, (fig. 3) he conceived 

as moving along tho in- 

torior of the tube in tho | -4 

same direction and with ”■ 

tlio same velocity V as the 
disturbance-wave itself. 

Let , be the velocities of displ.iccmont of the particles 
of tlio lued'ium at Ai A, respectively, at any given instant, 
estimated in the same direction as V; and p,p,ihc corre- 
sponding densities of tho medium. 

Tho disturl)auce.s under consideration, hoing such as 
pre.saiYo a pornianont ty])0 tlirougliont their propagition, 
it follows that the rjuiintity of matter between A, and A, 
reinaius constant during the motion of thc.se iilan&s, or that 
as much mast p,ass into tho iutorvening space through one 
of lliem as issues from it llirongli the other. Now at A, 
tho velocily of llio ]v.irtick's relatively to A, itself is V-iq 
vimirdtt, and (■oiis(‘(iu('ntly there ilow.s into the .space Aj A. 
tlirongh A, a mass (V'’- lu tlio unit of timo. 

Ponning a siniilar (‘.xpression as regawls A imttiug w for 
the iuvarialilo mass through which tlio dLsluri)auce is pro- 
pagated in tho unit of limo, and coihsidoring that if p de- 
note the density of the undisturbed medium, m is evidently 
equal to Vp, wc have-- 

= . ( 1 .) 

Now,;Pip3 being the pre.ssm'os at A„ Aj reflectively, 
and therefore tho force generating the acceleration 

- Wj, in unit of time, on tho ma.ss m of the medium, by the 
second law of motion, 


Tiii 3. 




(3.) 


Eliniinaling ?q, u„ from lhc.se equations, and putting for 
— , the symbols .Si,Sj,.s (which tlicreforo denote the 

volimro.s of the unit of mas.s of tho disturbed medium at 
A,, Aj, and of the undi.stiu’hc(l medium), wo get; 

and V2=52 

Now, if (iw is generally tho case in fsound) the diangcs 
of preasuro and volume occurring during tho disturbanco of 
the medium are very small, wo may aasumc that th&se 
cliangns are proportional one to the other. Hence, demot- 
ing the ratio which any iiicrca.se of pressure bears to the 
diminulion of the unit of volume of tho substance, and 

1 Soe filso Maxwell, Theory of Heat) p. £03. 


which is termed tho elasticUy of the substance, by e, we 
shall obtain for the velocity of a wave of longitudinal dis- 
placements, supposed small, the equation: 



10. In applying this formula to the determination ofLapkee' 
the velocity of sound in any particular medium, it is con-ectio 
requisite, as was shown by Laplace, to take into account 
the thermic efiects produced by the condensations and 
rarefactions which, as wo have scon, take place in the sub- 
stance. The heat generated during the sudden compres- 
sion, not being conveyed away, raises the value of the 
elasticity above that wluch othenviso it would have, and 
which was assigned to it by Sir Isaac Newton. 

Thus, in a yiei/wt gas, it is demonstrable by tho prin- 
ciples of TnEEMODYNARncs, that tho elasticity c, which, in 
the undislm-hod state of tho medium, woiUd ho simply 
equal to the pressure p, is to be made equal to yp, where 
•y is a mmihcr exceeding unity and represents tho ratio of 
the specific heat of the gas under constant pressure to its 
specific heat at constant volume. 

Hence, as air and most other gases may be practically 
regarded as perfect gases, wc have for them: 

■ ■ ■ (ii-) 

1 7. From this the following inference may be drawn :— Velocity c 
Tho velocity of sound in a given gas is unaffected by sound in 
change of pressure if unattended by change of tomporature. 

For, by Boyle's law, the ratio - is constant at a given 

9 prassnre. 

temperature. The accmacy of this inference has boon con- 
firmed by rocoul oxpornnenis of Eognault. 

1 8. To ascertain tho influence of change of temperature Jiffuct of 
(111 tlio velocity of sound iu a gas, wo remark that, by Gay eimnge of 
Liissac’s law, tho pressure of a gas at different tempera- tomrer'*' 
tnras vanes proportionally both to its density p and to 
l-t-af, wlKii’c fiH tho imuiber of degrees of temperature 

above fmcziiig point of water (32“ Fahr.), and a is the ex^ian- 
sion of unit of volume of tho gas for every degree above 

vr. 

If, therefore, p, p^ douolo tlie pressures and donsitios 
correspmding to temperatures 32'’-f and 32°, we have:. 


{l + ai) 

2>o h ^ ' 

and hence, denoting tho corresponding v(fiocitica of sound 
\ ^'0 get: 

' 0 

whence, a being always a very small fraction, is obtained 
very nearly; 

|-l+2<iLnaT-Y.=-*(.T, 


Tlio velocity increases, tliercforo, by for every de- 
gree (if rise of temperature above 32“ ” 

19. Thu general expression for V given in (II.) may ho Another 
put ill a difforout form, if wo introduce a height H of the ^prassior 
gas, regarded as having the same density p throughout and * 
exerting tiio pressure p then p-gpE, where g is the 
acceleration of gravity, and there results ; 

VsP * • • (HI.) 

Now ifgil or is tho velocity U which would 

H 

bo acquired by a body falling h muo from a height ^ • 
HencoT«>ir ^y. 
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If y were equal to 1, V = U, which is the result obtamed 
by Newton, and would indicate that the velocily of sound 
in a gas equals the velocity of a body falling from a height 
equal to half of that of a homogeneous atmosphere of the 
gas. 

Numerical 20. In common dry air at 32® Fahr., (j being 32*2 ft., and 
value of V the mercurial barometer 30 ms. or 2‘5 ft, the density of 
in air. jg mercury as 1; 10,485 6 ; hence H= 

10,458 6x2-5 ft. = 26,214 ft. 

Also y = 1-408 

Hence = a^I, 408 x 32,2 x 26,214 = 1090 ft. 
and, by § 18, the increase of velocity for each degree of ri 

rx X / 1. • 1 \ • 1090 545 

of temperature being j is ^ or — 

1 - ft. very nearly. 

V m diffe- 21. If the value of y were the same for different gases, 
rent gases. obvious from formula V = I that, at a given 


= 1-110 ft. 


each other inversely as the square roots of their densities 
Eegnanlt has found that this is so for common air, carbonic 
acid, nitrous ozide, hydrogen and ammoniacal gas (though 
less so as regards the two last). 

Expen- 22. The experimental determination of the vdocity of 
ments for sound ill air has boon carried out by ascertaining accurately 
intervening between the flash and report of a gnn 
as observed at a given distance, and dividmg the distance 
by the time. A ^scussion of the many experiments con- 
ducted on this principle in various countries and at various 
periods, by Van Dor Kolk {Land, and Udin. Phil. Mag., 
July 1865), assigns to the velocity of soiuid in dry air at 
32® Fahr., 1091 ft. 8 in. per second, with a probable error 
of ±3-7 ft.; and stfll more recently (in 1871) Mr Stone, 
the Astronomer Eoyal at the Cape of Good Hope, has 
found 1090-G as the result of careful experiments by him- 
self there. The coincidence of these numbers with that 
we have already obtained theoretically sufficiently estab- 
lishes the general accuracy of the theory. 

V depenOfl 23. Still it cannot be overlooked that the formula for 
onintenBity Y is founded on assumptions which, though approximately, 
of sonud. strictly correct. Thus, the air is not a perfect gas, 

nor is the variation of clastic force, caused by the passage 
through it of a wave of disturbance always very small in 
comparison with the elastic force of the undisturbed air. 
Earnshaw (1858) first drew attention to these points, and 
came to the condusion that the velocity of sound increases 
with its loudness, that is, with the violence of the disturb- 
ance. In confirmation of this statement, ho appeals to a 
singular fact, viz., that, during experiments made by 
Captain Parry, in tke North Polar Eegions, for determin- 
ing the velocily of sound, it was invariably found that the 
report of the discharge of cannon was heard, at a distance 
of 2 ^ mEes, perceptibly earlier than the sound of the word 
fire, which, of course, preceded the discharge. 

As, in the course of propagation in unlimited air, there 
is a gradual decay in the intensity of sound, it would fol- 
low that the velocity must also gradually decrease as the 
sound proceeds onwards. This cunous inference has been 


of sound to have decreased by 2-2 ft. per second 
from a distance of 4000 to one of 7500 feet. 

V depends 24. Among other interesting results, derived by the 
on the accurate methods adopted by Eegnanlt, but which want of 

pitch of space forbids us to describe, may be mentioned, the de- 

Bound. pendence of the velocity of sound on its pit^ lower notes 
being, ccet. par., transmitted at a more rapid rate than higbar 
ones. Thus, liie fimdamental note of a trumpet travels 
faster than its harmonies. 


25. The velocity of sound in liquids and solids (the dis- vinhquias 
p laoemp-nts being longitudinal), may be obtained by formula and solula. 
(L), neglecting Sie thermic eflects of the compressions and 
expansions as being comparatively inconsiderable, and may 
be put in other forms : 

Thus, if we denote by s the change in length of one foot 
of a column of the substance produced by its ouii weight 

w, theu e being = - or — , we have - = - and lioiice : 

v=y?. . . . (IV, ) 

or, replacing ^ (which is the length in feet of a column 

that would be increased 1 foot by the weight of 1 cubic 
foot) by I, 

... (V.) 

which shows that the velocity is that due to a fall through 

I* 

Or, again, in the case of a liquid, if t) denote the change 
of volume, which would he produced by an increase of 
pressure equal to one atmosphere, or to that of a column 
H of the liquid, since t is the change of volume duo to 
« ir 1 

weight of a column 1 of the liquid, and •■•" = “ - 

=— ,we get 




(VI. 


Px. 1. For water, — = 20,000 vci-y nearly; T[ = 3l ft. Vm water 
and hence V = 4680 feet. 

This number coincides very closely with the value ob- 
•tained, whether by direct experiment, as by CJolladon and 
Sturm on the Lalco of Geneva in 1826, who found 4708, 
or by indirect means which assign to the velocity in the 
water of tJic Eiver Seine at 59® Fahr. a velocity of 471 i ft. 
(WertheimX 

Px. % For iron. Let the iveiglit nccc.s.saiy to double V in iron 
the length of an iron bar bo 4260 mElioiis of lbs. on the 
square foot. Then a length I wEl bo extended to ^ + 1 by 

, , 42C0 millions lbs. mi • xi t 

a force of ^ on the sq. ft. Tims, therefore, 

by OUT definition of If must bo the weight of a cubic foot 
of the iron. Assuming the density of iron to l»e 7 8 , and 
62-32 lbs, as the weight of a cnbio foot of water, ive get 
7 8 X 62-32 or 486 lbs. as the weight of an equal bulk of 
.rr 4260 millions , , 4260 

iron. Hence ;; = 486 and i = - 77 ^ inil]i(iu.s, 


I 


486 


which gives Y= millions 


X 1000 = 1000 


or Y = 17,000 feet per second neai-ly. 

As in the case of w'atcr and iron, so, in general, it may 
be stated that sound travels faster in liquid.s than in air, 

and stOl faster in solids, the ratio - being loa.st in gii-se.s 
and greatest in solids. 

26. Biot, about 50 years ago, availed hiniMilf of llioEvixTi- 
_ eat difference in the velocity of the proitagation of sound im-ntnl ik 
through metals and through air, to detenniiie the ratio of 
the one velocity to the otlier, A bell placed near one ex- 
tremity of a train of iron pipes forming a joint leiigtli of 
upwards of 3000 feet, being struck at the aaiue imstant as 
the same extremity of the pipe, a person placed at tliu 
other extremity heard fir.st the sound of the blow on the 
pip^ conveyed through the ii'on, and then, after an interval 
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of time, which was noted as accurately as possible, the 
sound of the bell transmitted through the air. The 
result was a velocity for the ii'on of 10 '5 times that ia air. 
Similar expormieuts on iron telegraph wire, made more 
recently near Pans by Wertheim and Brequet, have led to 
an ahnost identical number. Unfortunately, owing to 
the metal m those experiments not forming a contmuous 
whole, and to other causes, the results obtained, whidifall 
short of those otherwise found, cannot be accepted as correct. 

Other means therefore, of an indirect character, to which 
we wull refer hereafter, have been resorted to for deter- 
mining the velocity of sound in solids. Thus Wertheim, 
from tbe pitch of the lowest notes produced by longitudinal 
friction of wires or rods, has been led to assign to that 
velocity values ranging, in different metals, from 1C,822 
feet for iron, to 4030 for lead, at temperature 68“ Fahr., 
and which agree most remarkably with those calculated by 

means of the formula V = . He points out, however, 

tliat these values refer only to solids whose cross dimensions 
are small in comparison with their length, and that in order 
to obtain the velocity of sound in an imlimited sohd mass, 
it is requisite to inidtiply the value as above found by 
^ nearly. For while, in a solid bar, tbe extensions 
and contractions due to any disturbance take place laterally 
as well as longitudinally ; in an extended solid, they can 
only occur m the latter direction, thus ino'casing the 
value of e. 

27. To complete the discussion of the velocity of the 
propagation of sound, we have still to consider the case of 
transversal vibrations, such as arc executed by the points 
of a stretched wire or cord when drawn out of its position 
of rest by a blow, or by the friction of a violin-bow. 



Velocity of Let OX (fig. 4) bo the position of the string when undis- 
propaga- turbed, mnp when displaced. We will suppose the amount 
transversal displacement to bo very small, so -that we may regard 
vibrations, the distance between any two given points of it as rcmiun- 
ing the same, and also that the tension P of the string 
is not changed in its amount, but only in its direction, 
which is that of the string. 

Take any origin o in ox, and (a very small 

quantity), then the perpendiculars am, hn, cp, are the dis- 
placements of aU. Let 1, 1 be the middle points of mi, 
np', then U (which =mn or ah very nearly) may be re- 
garded as a veiy small part of the string acted on by two 
forces each = P, and acting at n in the directions np, nn. 
These give a component parallel to ac, which on our sup- 
position is negligible, and anotlxer F along nb, such that; 

F=P (sin 0-sin ^')“r. 

' ' \im nqj S® 

Now if c = a length of string of weight equal to P, and 
the string be supposed of uniform thidbess and density, 
P P 

the weight of K » - . >= - . 8x, and the mass moiU- 


Hence the acceleration /m direction nb is — 



If we denote ma by p, oa by ce, and the time by t, we 
shall readily see that this equation becomes ultimately, 
d^y dhj 

w'hich is satisfied by putting 

where ^ and ^ indicate any functions. 

Now we know that if for a given value of t, aj be in- 
creased by the length X of the wave, the value of y remains 
unchanged; hence, 

^ (»4- Vf- + = (r-f X-p Jpc. t) fee. 

But this condition is equally satisfied for a given value 
X, by increasing Jgc. t by X, ie , increasing t by . 
This therefore must=T (the lime of a complete vihration 
of any point of the string). But V= Hence, 

v = (VII) 

is the expression for the velocity of sound when due to 
very small transversal vibrations of a thin wire or chord, 
which velocity is consequently the same as would be 
acquired by a body falling through a height equal to one 
half of a length of the chord such as to have a w'cight 
equal to the tension. 

The above may also be put in the form — 



where P is the tension, and w the weight of the unit of 
length of the diord. 

28. It appears then that while sound is iiropagatcd by Comparl- 
longitudin^ vibrations through a given substance with the son of V 
same velocity under all circumstances, the rate of its trans- 
mission by transversal vibrations through the same sub- fo^ongi- 
stance depends on the tension and on the thicltncss. The luilmal 
fonner velocity bears to the latter the ratio of */] : */c , vibrations, 
(where I is the length of the substance, which would bo 
lengthened mve foot by the weight of one foot, if we take 

the foot as our unit) or of : 1, that is, of the square 

root of the length which would be extended om foot by 
the weight of c feet, or by the tension, to 1. This, for 
ordinary tensions, results in tlie velocity for lougiturlinal 
vibrations being very much in excess of that for transversal 
vibrations, 

29. It is a well known fact that, in all but very excep- Law of 
tional cases, the loudness of any sound is less as the dis- decay of 
tance increases between the source of sound and the ear. “teudty of 
The law according to which this decay takes place is the in- 
same as obtains in otlier natm'eil phenomena, viz., that in creased dis- 
an unlimited and uniform mcdiiun the loudness or intensity tance. 

of the sound proceeding from a very small sounding body 
(strictly speaking, a point) varies inversely as the square 
of the distance. This follows from considering that tlio 
ear AC receives only the conical portion OAC of the whole 
volume of sound p-mflUfttiTig from 0, and that in order that, 
an ear BD, placed at a 


may admit the same 


to that of AC : as OB® : 
OA®. But if A = AO 
be situated at same dis- 



Fig. 5. 


tance as BD, the amount of sound received by it and by 
BD (and therefore by AO) wiU be as the area of A^ or 
AC to tibt of BD. Hence, the intensities of the sound as 
. I -- 14 
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heaid by the same ear at the distances OA and OB are to 
each other as OB® to OA®, 
luflueuceof 30. In order to verify the above lav when the atmo- 
dimmished sphere forms the intervening medium, it would be necessary 
thrairo°D ^ considerable elevation above the earth’s 

iirten”ity^of surface, the ear and the source of sound being separated 
sound, by air of constant density. As the density of the air 
diminishes, we should then find that the loudness of the 
sound at a given distance would decrease, as is the ci 
the air-pump experiment previously described. This 
from the decrease of the quantity of matter impinging on 
the ear, and the consequent diminution of its vk-vim. 
The decay of sound due to this cause is observable in the 
rarefied air of high mountainous regions. De Sanssmu, the 
celebrated Alpine traveller, mentions that the report of a 
pistol at a gieat elevation appeared no louder tlian would 
a small cracker at a lower level. 

But it is to be remarked that, according to Poisson, 
when air-strata of different densities are interposed hetween 
the source of sound and the ear placed at a given distance, 
the intensity depends only on the density of the air at the 
source itself; whence it follows that sounds proceeding 
from the surface of the earth may be heard at equal dis- 
tances as distinctly by a person in a floating balloon as by 
one situated on the surface itself; whereas any noise origi- 
nating in the balloon wonld be heard at the surface as 
faintly as if the car were placed in the rarefied air on a 
level with the balloon. This was exemplified during a 
balloon ascent by Glaisher and Coxwoll, who, when at an 
elevation of 20,000 feet, heard with groat distinctness the 
wbstle of a locomotive passing beneath them. 

paut ni. 

Heflmm and Refraction of Sound. 

31. Wlien a wave of sound travelling iJiroiigh one 
medium meets a second medium of a different kind, the 
vibrations of its own particles are communicated to the 
particles of the new medium, so that a wave is excited in 
the latter, and is propagated through it with a velocity de- 
pendent on the density and elasticity of the second medium, 
and therefore differing in general from tlio previous velocity. 
The direction, too, in which the new wave travels is dif- 
ferent from the previous one. This change of direction is 
termed refraction, and takes place according to the same 
laws as does the refraction of light, vis., (1.) The new 
direction or refracted ray lies always in the plane of 
incidence, or jilane which contains the incident ray (*.&, 
the direction of the wave in the first medium), and the 
normal to the surface separating the two media, at the 
point in which the incident ray meets it; (2.) The sim of 
the angle between the normal and the incident ray bears to 
the sme of the angle between the normal and the refracted 
ray, a ratio which is constant for the same pair of media. 

For a theoretical demonstration of these laws, we must 
refer to the art Optics, where it will be shown that the 
ratio involved in the second law is always equal to the 
ratio of the velocity of the wave in the first medium to the 
velocity in the second ; in other words, the sines of the 
angles in question are directly proportional to the velocities. 

32. Hence sonorous rays, in passing from one medium 
into another, are bent in towards the 
normal, or the reverse, according as the 
velocity of propagation in the former 
exceeds or falls short of that in the latter. 

Thus, for instance, sound is refracted 
towards the perpendicular when passing 
into air from water, or into carbonic acid 
gas from air; the converse is the case when 
the 


jlawa of 
refracticc. 


Refraction 
is to or 
from the 
normal ac- 
cording to 
relative 
values of 
the velo- 
cities. 
Limiting 
angle and 
toted re- 
dection, 


Kg. 6. 


33. It further follows, as in the analogous case of h'ght, 


that there is a certain angle termed the Imiting angle, 
whose sine is found by dividing the less by the greater 
velocity, such that all rays of sound meeting the surface 
sepamting two different bodies will not pass onward, 
but suffer total reflexion back into the first body, if 
the velocity in that body is less than that in the other 
body, and if the angle of incidence exceeds the Imiiting 
angle. 

The velocities in air and water being respectively 1090 
and 4700 feet, the limiting angle for these media may be 
easily shown to be slightly above 15^“. Hence, rays of 
sound proceeding from a distant source, and thciefore 
nearly parallel to each other, and to PO (fig 6), tlie angle 
POM being greater than 15^°, will not pass into the vater 
at all, but suffer total reflexion. Under such circiunstancos, 
the report of a gun, however powerful, would be inaudible 
by an ear placed in the water. 

34. As light is concentrated into a focus by a convex Acoastn 
glass lens (for which the velocity of light is loss than forleiao'*- 
tiie air), so sound ought to be made to converge by pa.s.siiig 
through a convex lens formed of carbonic acid ga.s. On 

the other hand, to produce convergence with water or 
hydrogen gas, in both which the velocity of somiJ exceeds 
its rate in air, the lens ought to he concave. These vo.sults 
have been confirmed experimentally by Sondliaus and 
Hajcch, who also succeeded in verifying the law of tlic 
equohty of the index of refraction to tho ratio of the 
velocities of sound. 

35. "When a wave of sound falls on a surface separating I.a\\s of 
two media, in addition to the refracted wave ti’ansmittoil x'lk'Miui. 
into the new medium, which we have just been consider- 
ing, there is also a fresh wave formed in the uew' medium, 

and travelling in it in a different direction, but, (jf course, 
with tho same velocity. This reflected wave is subject to 
the same laws as regulate the reilexion of liglit, viz., (1.) 
tho comcidence of the planes of mcidence and of reili'.Mon, 
and (2.) tho equality of the anglo.s of incidence und 
reflexion, that is, of tho angles made by tho mcideiit and 
reflected rays with the normal. 

36. As in an ellipse (fig. 7), the normal PG at any point liflloxidu 

bisects the angle SPH (S, K by a spin, 

being the fod), rays of sound 

from S, and falling on f ' 



the revolution of the ellipse about 
the longest diameter AB, will be 
reflected to H. Also, since SP 
-f-PH is always =AB, the times in which tho diflercnt ray.s 
will reach H will all be equal to each other, and liciico a 
crash at S will be heard as a crash at H. 

37. At any point P of a parabola (fig. 8) of which H i.s Pa'Ac-xion 
the focus, and AX the axis, tho normal PG bi.sc(;ts the 
angle SPX, PX being 
drawn parallel to AX. 

Hence rays of sound 
diverging from S, and 
felling on the paraboloid 
formed by the revolution 
of the parabola about its 
axis, will all be reflected 
in directions parallel to 
the axis. And vice versa 
rays of sound XP, XQ, 

&c., from a very distant source, and parallel to the axi.H of 
a paraboloid, will be reflected into the focus. Con 
sequratly, if two reflecting paraboloids be i»lacwl at a 
co^derable distance from and opposite to each other, 
with their axis coincident in direction (fig. 9), the tick of 

watch placed at the focus S of one will be heard dis 
tinctly by an eai at S', the focus of the other. 




Gchow. 


Sound coil' 
veyed over 
Wdlor, kc. 


rimndor. 


ACOUSTICS 


107 


38. As a luminous object may give a succession of 
images when placed between two or more reflecting sur- 
faces, so also in like circum- ^ ^ ^ 

stances may a sound suffer yy 
repetition. X / ^ 

To these principles are /\/ ~ * 

easily traceable all the pecu- rvS 
liaritics of echoes. A wall 
or steep clift' may thus send 
back, somewhat reduced in 
intensity, a shout, the report p,. 

of a pistol, (Src. The time 
which elapses between the sound and its echo may be 
easily deduced from the known velocity of sound in air, 
if the distance of the wall be given. Thu-s, for a distance 
of 37 yards, the interval will be found by dividing Uie 
double of that or 74 yards by .370 yai-ds, the velocity of 
sound at .30'^ Fahr., to amount to ^ of a second. Hence, if 
we a.ssume that the rate at which syllables can be distinctly 
uttered is five per second, the w'all must be at a distance 
exceeding 37 yai'ds to allow of the echo of a word of one 
syllable reaching the car after the word has been uttered, 
74 j’ards for a word of two syllables, and so on. 

If the reflecting surface consists of one or more walls, 
cliffs, ttc., forming togetlier a near approach in shape to 
that of a prolat e spheroid or of a double parabolic surface, 
then two jioinls may bo found, at one of which if a source 
of sound be placed, there will be produced, by conver- 
gence, a distinct echo at the other. As examples of this 
may bo mentioned the whispering gallery in 8t Raul’s, 
London, and the still more remarkable ea.se of the 
Cathedral of Qirgenti in Kicily nuMitioued by Sir John 
Herschel. 

■ 31), On similar principles of rejicated reflexion may V)C 

explained the well-known fact that sounds may be con- 
veyed to great distances with remarkably slight loss of 
intensity, on a level i)iece of ground or smooth sheet of 
water or ice, and still more so iii j)i[)cs, chimneys, tunnels, 
&c. Tims, in one of Captain I’arry’s Polar expedi- 
tions, a conversation was on one occasiion carried on, 
at a distance of 1 1 mile, between two individuals seiia- 
rated by a frozen sheet of water. M. Biot heard distinctly 
from one end of the train of ]>ipos f of a mile long, 
previously referred to, a low whisper proceeding from 
the opposite end. 

Practical illustrations arc afforded by the system of 
communication by means of tubing now so e:3^‘nsively 
adopted in public and private buildings, and by the speak- 
ing trumpet and the ear trumpet. 

40. The prolonged roll of thunder, with its manifold 
varieties, is partly to bo ascribed to reflexion by moun- 
‘tains, clouds, <kc. ; but is mainly accounted for on a diffe- 
rent acoustic principle, viz., the comparatively low rate of 
transmission of so ind through air, as was first shown 
by Dr Hooke at the close of the 17th ccntuiy. The ex- 
planation will bo more easily understood by adverting 
to the case of a volley fired by a long line of troops. A 
person situated at a point in that line produced, will first 
it is evident hear the report of tlie nearest mu-sket, fol- 
lowed by that of the one following, and so down to the 
last one in the line, which will close the jirolonged roll 
thus reaching his ear; and as each single report wiU appear 
to him leas intense according as it proceeds from a greater 
distance, the roll of musketry thus heard will be one of 
gradually decreasing loudness. But if ho were to jdaco 
himself at a relatively great distance right opposite to 
the centre of the line, the separate reports from each of 
the two wings would reach him nearly at the same moment, 
and hence the sound of the volley would now approach 
more nearly to that of a single loud crash. If the line (ff 



soldiers formed an arc of a circle having its centre in his 
position, then the distances gone over by the separate 
reports lieing equal, they would reach his car at the same 
absolute instant of time, and with exactly equal intensi- 
ties; and tlie efl’oet produced would be strictly the same 
as that of a single explosion, equal in violence to the sum 
of all the sepamle (lischarges, occurring at the same dis- 
tance. it is Cii-sy to see that, by varying the I'orm of tlie 
line of trnojis and the position of the observer, the sononms 
effect will be diversified to any extent desired. If then 
wo keep in view tlie gi'eat diversity of form exhibited by 
lightning-flashes, wliieli iiiiiy be ngiiided .as Itcing lines, at 
the i)oiuts of wliieli are gencnited explosions at the same 
instant of tune, and the variety of distanee and I'elative 
jiosition at which tho observer may be placed, wi; fihall 
feci no difficulty in .accounting for all those acoustic jflieno- 
mena of thunder to which Htjoke’s theory is ajiplicablc. 

Paim’ IV. 

The Trinriples of Mush'ul Jhtrmony. 

41, A few words ou the subject of iiivsicul harmony 
must be introduced here for tho iniiucdiato puriKtstss of 
this article, fniihnr details being reserved for the special 
article on that subject, 

SoHiuls in general exhibit three diffc'rent qualities, so 
far as their efi’cel on the ear is concerned, viz,, lomlness, 
jiitch, and timbre. 

Loudness depends, rat. par., on tlie vinhaiee with which LnmlnpN* 
the vibrating portions <jf the ear are excited; and there- ™ 
fore, on tho r.rtvnt or aviplitiidr of tlie \ibnitious of 1h<‘ 
body wheiieo the sound jiroeeeds. Hence, after a bell has 
been struck, its cllcct ou the ear gradually diminishes as 
its vibration becomes less and less extensive. By tin! 
theory of vibrations, lomlness (»r intensity is measured by 
the jv's rim of the vibrating particles, and is eonscquently 
proportional to the stjnarc of their maximum velocity or 
to the stpiare of their inaximnm displacement. Helm- 
holtz, however, in liis remarkable work on the ja'rcepticni 
of tone, observes that nob's difl’ering in jiibih ditl’er also in 
loudnesa, wheiv their vis viva i.s the .sajiie, the higln'r note 
always exhibiting tlie greater intensity. 

42, Difference of pitc/i. is that which finds exjtression in de- 
tho common terms aiq»lied to n(ile.s : Anifr, s/irl/l, htr/h, iiuisIh on 
sharp, grave, deep, lou>,}fnt. We will j)oint out jirusently in riii>i<iity of 
what uiiuiner it i.s c.staiili.shed that this quality of .sound de- 
jicndson tho rapidity of vibration of the particles of air in 
contact with tho extermil ])arts of tho ciir. The, ])itch of 

a note is higher in pro]»ortioii to tho miniher of vibrations 
of the air corresjionding to it, in a given time, such as one 

V 

second. If » denote tlds nuiiiber, then, by § 13, w = —, 

and hence, V being constant, the iiitcli Is liigbor tlie less 
the length X of the wave. 

43. Timbre, or, as it is tenned by German authors, Timfiro. 
kJang-farhe, rendered by Tyndall into rfnvg-colour or e/ww//- 

but forw'hichwewould .substitute the expression aw/twifw 
eolowr, denotes that peculiarity of impression jiroduced on 
the ear by sounds otherwise, iu pitch, loudness, <tc., alike, 
whereby they are recognisable as different from each other. 

Thus human voices are readily interdistinguisliablo ; so 
are notes of the same ])iteh mid intensity, produced by 
different instninicnts. The question whence arises this d is- 
tiuction must be deferred for the present, 

44. Besides tho three qualities above mentioned, there Dwtinctioo 
exists another point in which sonnds may be distinguislied Ij^tween 
among each other, and which, though perhaps reducible to 
difference of timbre, requires some special remarks, viz., 

that by which sounii are characterised, cither as nems or 
as rnuneal wAa. A musical note is the result of regular, 
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periodic vibrations of the air-particles acting on the ear, 
and therefore also of the body whence they proceed, each 
particle passing through the same phase at stated intervals 
of time. On the other hand, the motion to which mdse is 
due is irregular and flitting, alternately fast and slow, 
and creating m the mind a bewildering and confusing 
effect of a more or less unpleasant character. Noise may 
also be produced by combining in an arbitrary manner 
several musical notes, as when one leans with the fore-arm 
against the keys of a piano. In fact, the conaposition of 
regular periodic motions, thus effected, is eqniv^ont to an 
irregular motion, 

45. We now proceed to state the laws of musical har- 
mony, and to describe certain instruments by means of 
which they admit of being experimentally established. 
The chief of these laws are as follow : — 

(1.) The notes employed in music always con-espond 
to certain defimte and invariable ratios between the nnm- 
bers of vibrations performed in a given time by the air 
when conveying these notes to the ear, and these ratios 
are of a very simple kind, being restricted to the various 
permutations of the first four prime numbei-s 1, 2, 3, 5, 
and their powers. 

(2.) Two notes are in unisoni whose corresponding vibror 
tions are executed exactly at the same rate, or for which 

(denoting by w. the numboi’S per second) “ = !• This 
ratio or irderval (as it is termed) is the simplest pssible. 

(3.) The next iiUervd is that in which ~ = 2, and is 
termed the octave. 

(4.) The interval ^ = 3 is termed the koelfth, and if 

we reduce the higher note of the pair by an 8 '“, i.e., divide 
its number of vibrations by 2 , we obtain the interval 

^ designated as the intenal of the ffth. 

(5.) The interval ^ = 5 has no particular name at- 
tached to it, hut if we lower the higher note by two 
8 ™' or divide Wj by 4, we get the interval — or the 
interval of the majo7' third. 

(C.) The interval ^ ^ is termed the major sixth. 

(7.) The interval ^ ^ is termed the mnor 

' woo 

third. 

( 8 .) The interval ^ ^ is termed the fourth. 

(9.) The interval ^ which, being = | | may be re- 
~ 

garded as formed by taking in the first place a note one- 
fifth higher than the key-note or fundamental, ie., higher 

than the latter by the interval thence ascending by 
another fifth, which gives ns ^ x | and lowering this by 
an octave, which results in ^ , which is called the maid. 
(10.) The interval ^ ^ ^ may be regarded as the 

major third Q of the fifth and is called the interval 
of the seventh. 

46. If the key-note or fuudamenial be denoted by C, 
and the notes, whose intervals above 0 are those just 
enumerated, by D, E, P, G, A, B, 0 we form what is 


known in music as the natural or diatonic scale, in which 
therefore the intervals reckoned from C are successively : 

9 5 4 3 5 ^ g 

8’ 4’ 3’ 2’ 3’ 8 ’ " ’ 

and therefore the inton^als between each note and the 
one following are ; 

9 W ^ 9 W 9 ^ 

8’ 9’ 15’ 8’ 9’ 8’ 15* 


Of these last intervals the first, fourth, and sixth areMajo*tsne 

g 

each = -, which is tcimed a major tone. The second and Miuoj tone. 


fifth are each = — , wliich is a ratio slightly less than 
the former, and hence is called a minor tone. The third Semitone, 
and seiventh are each = to wliich is given the iiamo of 
seniirtcme. 

By interposing an additional note between each pair of Chromatio 
notes whose interval is a major or a minor tone, the result- 
ing series of notes may be made to exhibit a nearer ap- 
proach to equality m the intervals successively separating 
them, which will be very nearly semi-tones. This sequence 
of twelve notes foims the chronuitic scale. The note inter- 
posed between C and D is either C sharp (C|) or D flat 
(Db), accoiding as it is formed by raisin;/ 0 a souu-tone or 
lowering D by the same amount, 

47. Various kinds of apparatus have boon contrived with 
a view of confirming exporiiiiontally the tmtli of tlic laws 
of mnsi(al harmony as above stated. 

Savart’s toothed wheel apparatus consists of a brass Ravart's 
wheel, whose edge is divided into a number of equal jm)- 
jecting teeth distributed unifonnly over the circumfurenco, 
and which is capable of rajiid rotation about an axis per- 
pcndicular to its piano and passing through its centre, by 
means of a senes of multiplying wheels, the Ia.st of which 
is turned round by the hand. The tocillied wheel being 
set in motion, the edge of a card or of a fiinnel-shaped 
piece of common note paper is held agaiu-st the teeth, 
when a note will bo hoard arising from tlio rajiidly suc- 
ceeding displacements of the air in its vieiiiity. The pitch 
of this note will, agreeably to the theory, rise as the rate 
of rotation increases, and becomes steady when that rota- 
tion is maintained uniform. It may thus be brought into 
unison with any sound of which it may be required to 
determine the corresponding mimbor of vil)rations jwr 
second, as for instance the note Aj, three 8 '™ higher tliun 
the A which is indicated musically by a small circle placed 
between the second and third lines of the 0 clef, wliich 
A is the note of the tuning-fork usually employed for 
r^ulating concert-pitch. Aj may be given by a jiiano. 

Now, suppose that the note produced with Havaifs appa- * 
ratns is m unison with Aj, when the expei-imenter tunes 
round the first wheel at the rate of 60 turns per minute or 
one per second, and that the circunifercnces of the varitius 
multiplying wheels are such that the rate of revolution of 
the toothed wheel is tliereby increased 44 times, then the 
latter wheel will perform 44 revolutions in a second, and 
hence, if the number of its teeth be 80, the number of 
taps impaited to the card eveiy second will amount to 
44 X 80 or 3620. This, tlierefore, Is tlie number of vibra- 
tions corresponding to the note A 3 . If W’c divide this by 
2® or 8 , we obtain 440 as the number of vibrations answer- 
ing to the note A. Tliis, howevei, tacitly a 8 simu‘.s that 
the bands by which motion is transmitted from wheel to 
wheel do not dip during the experiment. If, as is always 
more or less the case, sHpping occurs, a different mode for 
determining the rate at which the toothed wheel revolves, 
such as is employed in the syren of Do lo Tour ( vide bclow\ 
must be adoptecl. 
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If, for the single U)othed wheel, be substituted a set 
of four with a common axis, in which the teeth are in 
the ratios 4 : 5 ; 6 : 8, and if the card be rapidly passed 
along their edges, we shall hear distinctly product the 
fuinkmcntal chord C, E, G, C, and shall thus satisfy our- 
selves that the intervals C, Ej G, and C C, are (as they 

ought to be) and 2 respectively. 


48, The syren of Seebeck is the simplest form of apiia- 
ratus thus designated, and consists of a largo circular disc 
of pasteboard mounted on a central axis, about which it 
may be made to revolve with moderate rapidity. This disc 
is perforated with small round holes arranged in circles 
about the centre of the disc. In the first series of circles, 
reckoning from the centre, the openings are so made as to 
divide the respective circumferences, on which they are 
found, in aliquot pails bearing to each other the ratios of 
the numbers 2, 4, 5, C, 8, 10, 12, 16, 20, 24, 32, 40, 48, 
(}4. The second series consists of circles each of which is 
fonnod of two sets of perforations, in the first circle arranged 
as 4 : 5, in the next as 3 : 4, then as 2 : 3, 3 : 5, 4 : 7. 
In the outer series is a circle ^vided by perforations into 
four sets, the numbers of aliquot parts being as 3 : 4 : 5 : 6, 
followed by others whicli we need not further refer to. 

The disc being started, then by iucan.s of a tube held at 
one end between the lips, and applied near to the disc at 
the other, or mure easily with a common liLilow.s, a blast 
of air is made to fall on the i)art of the disc wiiicli con- 
tains any one of the above circles. The current being 
alternately transmitted and shut off, os a hole passes on 
and off the aperture of the tube or bellows, causes a vibra- 
tory motion of the air, whose rapidity depends on the 
number of times per .second that a perforation pa&scs the 
mouth of the tube. Hence the note produced with any 
given drclo of holes rises in pitch as the disc revolves 
more rapidly; and if, the revolution of the disc being kept 
as steady as possible, the tube be passed rapidly across the 
circles of the first series, the notes heard are found to pro- 
duce on the ear, as required by theory, the exact impres- 
sion corresponding to the ratios 2 : 4 : 4sc., i.e., of a series 
of notes, which, the lowest be denoted by C, form the 
sequence C E, G^ 0, (he., <hc. In like manner, the first 
circle in which we have two sets of holes dividing the circum- 
ference, the one into say 8 parts, and the other into 10, or 
in ratio 4 ; 5, the note produced is a compound one, such 
as would be obtained by striking on the piano two notes 

Hoinirated by the interval of a major third (^. Similar 


results, all agreeing with the theory, are obtainable by 
means of the remaining perforations. 

A still simpler form of syren may be constituted with a 
good spinning top, a perforated card disc, and a tube for 
Wowing with. 

49. The syren of Cagnard de la Tour is founded on the 
same principle as the preceding. It consists of a cylindrical 
chest of brass, the base of which is pierced at its centre 
with an opening in which is fixed a brass tube projecting 
outwards, and intended for supplying the cavity oi Ibe 
cylinder with compressed air or other gas, or even liquid. 
The top of the cylinder is formed of a plate perforated near 
its edge by boles distributed uniformly in a circle concen- 
tric with the plate, and which are cut obliquely through 
the thickness of the plata Immedktely above this fixed 
plate, and almost in contact with it, is 
another of the same dimensions, and 
furnished with the same number, «, of 
openings similarly placed, but passing 
obliquWy through in an opposite direction 
from those in the fixed plate, the one set 
being inclined to the left, the other to the right. 




Fig. 10. 


This second plate is cajiable of rotation about a stool 
axis poqiondiciUar to its plane and passing through its 
centre. Now, let the movable plate be at any time in a 
position such that its holes are immediately above tho.se in 
tho fixed plate, and let the bellows by which air is forced 
into the cylinder (air, for simplicity, being supposed to be 
the fluid employed) be put in action ; then the air in its 
passage will sti^e the side of each opening in tho mov- 
able plate in an oblique direction (as shown in fig. 10), and 
will therefore urge the latter to rotation round its centre. 

After -th of a revolution, the two sets of perforations will 

again coincide, the lateral impulse of the air repeated, and 
hence the rapidity of rotation increased. This will go on 
continually os long as air is supplied to the cylinder, and 
the velocity of rotation of tho upper plate will bo accelerated 
up to a certain maximum, at which it may bo maintained 
by keeping the force of tho current constant. 

Now, it is evident that each coincidence of the perfora- 
tions in the two plates is followed by a non-coin cidciicc, 
during which the air-current is shut off, and that con- 
sequently, during each revolution of the upper jdate, there 
occur n altermite passages and interceptions of the current. 
Hence arises the same number of successivo imimlses of 
the external air immediately in contact with the movable 
plate, which is thus thrown into a state of vibration at the 
rate of w for every revolution of the plate. The result is 
a note whoso pitch rises as tho velocity of rotation increases, 
and becomes .steady when that velocity reaches its constant 
value. If, then, we can dcteniiine tlie number m of revolu- 
tions performed by tho plate in every second, we sliall at 
once have the number of vibrations per second correspond- 
ing to tho audible note by multiplying m by «. 

For this purpose the steel axis is furnished at its upper 
part with a screw working into a toothed wheel, and driv- 
ing it round, during each revolution of the )»late, through 
a space equal to tho interval between two teeth. An 
index resembling the hand of a watch partakes of this 
motion, and points successively to tho divisions of a 
graduated dial. On the completion of each revolution of 
this toothed wheel (which, if the number of its teeth be 
100, will comprise 100 revolutions of the movable plate), 
a projecting pin fixed to it catches a tooth of another 
tooth^ wheel and turns it round, and with it a correspond- 
ing index which thus records the number of turns of the 
first toothed wheel. As an example of the application of 
this syren, suppose that the number of revolutions of the 
plate, as shown by tho indices, amounts to 0400 in a 
minute of time, that is, to 90 per second, then the number 
of vibrations jwr second of the note heard amounts to 
90rt, or (if number of holes in each plate = 8) to 720. 

50. Dove, of Berlin, has produced a modification of the Dore’i 
syren by which the relations of different musical notes 
may be more readily ascertained. In it the fixed and 
movable plates are each furnished with four concentric 
series of perforations, dividing tho circmnferences into 
different aliquot parts, as/i. ex., 8, 10, 12, 16. Beneath 
the lower or fixed plate are four metallic rings furnished 
with holes corresponding to those in the plates, and which 
may be pushed round by projecting pins, so as to admit 
the air-current through any one or more of the scries of 
perforations in the fixed plate. Thus, may be obtained, 
either seiiarately or in various combinations, the four notes 
whose vibrations are in the ratios of the above numbers, 
and which tlierefore form the fundamental chord (CEGCi). 

The inventor has given to this instrument the iianie of the 
many-miced syren. . 

61. Helmholtz has further adapted the syren for more“^ 
extensive use, by the addition to Dove's instrument 
another chest containing its own fixed and movable per- ijnu. 
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f orated plates aud perforated rings, both the moveable plates 
being driven by the same current aud revolving about a com- 
mon axis Annexed is a figure of tins instrument (fig. 11). 
Vibro- 52. The relation between the pitch of a note aud the 
gtaphs. frequency of the correspond- 
ing vibmtiims has also been 
studied by yraphc methods. 

Thus, if ail elastic metal slij) 
or a pig’s bristle be attached 
to one prong of a tuning- 
fork, and if the fork, while 
in vibration, is moved lapidly 
over a glass plate coated inth 
lamp black, the attached slip 
touting the plate lightly, a 
wavy line ivill be traced on 
the plate answering to the 
vibrations to aud fro of the 
fork. The same result will 
be obtained with a stationary 
fork and a movable glass 
plate; and, if the time oc- 
cupied by the plate m moving 
through a given distance can 
be ascoitamcd, andtlie number of complete undulations ex- 
hibited oil the plate for that distance, which is evidently 
the number of vibrations of the fork m that time, is 
reckoned, we shall have determined the numerical vibra- 
tion-value of the note yielded by the folk. Or, if the same 
plate be moved in contact with two tuning-forks, wo sliaU, 
by comparing the number of sinuosities in the one tiace 
with that in the other, ho enabled to assign the ratio of 
the corresponding numbers of vibrations per second. Thus, 
if the one note be an octave higher than the other, it will 
give double the uumber of waves m the same distance The 
motion of the plate may he simply produced by dropping 
it between two vertical grooves, the timing-forks being 
properly fixed to a frame above. 

The Plion- 53. Greater accuracy may bo attained uith the so-called 
auto- Yihmjrapli or ?lmiautogniph (Duhamel’s or Koenig’s), 
graph. consisting of a glass cylinder coated ivith lamp-bladk, or, 
better stdl, a metalhc cylinder round which a blackened 
sheet of paper is wiapped. The cylinder is mounted on a 
horizontal axis and turned round, while the^oi«fcr attached 
to the vibrating body is in light contact with it, and traces 
therefore a wavy circle, which, on taking off the paper and 
flattening it, becomes a wavy straight Ime. The superiority 
of this arrangement aiises from the comparative facihty 
with which the number of revolutions of Ihe cylinder in a 
given time may be ascertained. In Koenig’s phonauto- 
graph, the axis of the cylinder is fashion^ as a sow, 
which works in fixed nuts at the ends, causing a shding as 
well as a rotatory motion of the cylinder. The lines traced 
out by the vibrating pointer are thus prevented from over- 
lap])ing when more than one turn is given to the cylioder. 

Any sound whatever may be made to record its trace on 
the paper by means of a large parabolic cavity resembling 
a speaking-trumpet, which is freely open at the wider ex- 
tremity, but is closed at the other end by a thin stretched 
membrane. To the centre of this membrane is attached a 
smah feather-fibre, which, when the refiector is suitably 
placed, tonches lightly the surface of the revolving cylinder. 
Any soimd (such as that of the human voice) transmitting 
its rays into the reflector, and communicating vibratory 
motion to the membrane, will cause the feather to trace a 
sinuous line on the paper. If, at the same time, a tuning- 
fork of known number of vibrations per second be made to 
trace its own line close to the other, a comparison of the 
two lines gives the number corresponding to the sound 
under consideration. 
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Paet V. 

StLittonarij Waves. 

5i. We have hitherto, in treating of the propagation of St.itioii.iry 
waves of sound, aasTimed that the nieilium tlirough which 
it took place ivas unlimited in all dncctiuus, aud that the 
source of sound vvas single In order, however, to iiiider- positc pio 
stand the principles of the production of sound by musical giesiivu 
lustnuneuts, we must now diicct our attention to the case 
of two waves from different sources travelliug through the 
same medium in opposite directions. Any particle of the 
mcdiunx being then affected by two different vibiatiuns at 
the same instant will necessaiily exhibit a different .state 
of motion from that duo to either wave acting separately 
from the other, and wo have to inquire what is the lesult of 
this mutual interference (as it is termed) of the two given 
waves. Supixising, as sufficient for our purpose, that the 
given waves are of equal lengths and of equal amplitudes, 
iu other words, that the corresponding notes are of the 
smrn pitch aud equally loud; aud supposing, further, that 
they are advancing in exactly opposite directions, w’e sluiU 
now show that the result of the mutual intorfereuco of two 
such waves is the production of a stationary ivuve, that 
is, ta-kiTig any hue of particles of the medium along 
the direction of motion of 

the component waves, cer- 4 ^ 

tain of ^em, such as ft, c, 
e ... at intervals each 

=^, will remain constantly in their usiial undisturbed posi- 
tions. All the particles situated bctw'ocn n aud c will 
vibrato (transversely or longitudinally, as the ruse iiiny 
he) to and fro in the same direction as they would if 
affected by only one of the intorfeiiiig W'ave.s, but with 
different amphtudas of vibration, ranging from zito at n to 
a Tnaximnin at I and thence to zero at c Tho'sc between e 
and e will vibrate iu like manner, hut alwajs in an o|ipo.silo 
directiou to the similarly placed particles in ac, and ho on 
alternately. 

The annexed figures will ropresoiit to tho eye the states of 
motion at intervims of timc=*-J of tho tiinoT of a complete 
vibration of the particles. In fig. 13, 1, tho particles in 
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Fig. 13. 

ac are at their greatest distaucc.s from their uiidi.sturbecl 
positions {above or to the right, according as the motion is 
transversal or higitiidiml). In fig. 13, 2, they arc all in 
their undisturbed positions. In fig. 13, 3, tho displace- 
ments are all reversed relatively to fig. 13, 1. In fig. 13, 

4, the particles are again passing through their equilibriiun 
positions, resuming the position.s indicated iu fig. 13, 1, 
after the time T. 

Tho points ace, &c., which remain stationary arc termed Nodcimd 
jwefes, and the vibrating parts between them 
segnmts. scginnuts. 

54c(. JProof. In fig. 14, 1, tho full curved line represents I’mof, 
the two interfering waves at an instant of time such that, 
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in their progress towards each other, they are thou cuiuci- 
dent. It is obvious that the particles of the medium will 
at tho luomeut iu questiou be displaced to double the ex- 
tent of the displacement producible by either wave alone, 
BO that the rmdiaid wave may bo represented by the duttnl 
curve. In lig. 14, 2, the two interfering waves, repre- 
sented by the full and dotted curves respectively, have eaiJi 



passed over a distance = ^ A, the one to the right, the other 
to the left, and it is manifest that any disturbance of tho 
medium, producible by the one wave, is completely neutra- 
lised by the equal and o]»positc action of the other. Hence, 
the particles of the medium aro now iu theii' undisturbed 
positions. In fig. 14, 3, a further advance of the two 
waves, each in its own direction, over a space = J A, has 
again brought them into coincidence, and the result is the 
wave represented by tho dotted line, which, it will be re- 
marked, has its creeU, where, in tig. 1, arc found trovffh. 
In tig. 14, 4, after a further advance = J A, we have a repeti- 
tion of the case of %. 14, 2, the particles are now again un- 
affected by the waves. A still further advance of ^ A, or 
of A reckoned from the commoucemout, brings us back to 
the same state of things as subsisted in tig. 14, 1. An in- 
spection and inter-comparison of the dotted lines in these 
figures are now sufficient to establish the accuracy of the 
laws, before meutioued, of ttatwmry waves. 


Pakt VI. 
ifusical Strings. 

55. We have in musical strings an instance of tho 
occurrence of stationary waves. 

Let AB (fig. 16) be a wire or 
string, supposed meanwhile to 
be fixed only at one extremity B, 

and let the wire be, at any part, — Jn 

excited (whether by passing a p. 

violin bow aci’oss or by friction 

along it), so that a wave (whether of transversal or longi- 
tudinal vibrations) is propagated thence towards B. On 
reaching this point, which is fixed, reflexion will occur, 
in consequence of which tho jMirticles there will suffer a 
complete reversal of velocity, just as when a perfectly 
elastic ball strikes against a smooth surface perjwndi- 
cularly, it rebounds with a velocity equal and opposite to 
that it previously had. Hence, the displacement due to 


tho incident w'avc being BM, the displacement after re- 
flexion will bo BN equal and o[)posite to BM, and a 
reflected wave will result, represented by the fsiint line 
iu the fig., which will travel with the siune velocity, but 
ill tho opposite direction to tlie incident wave fully lined in 
tho tig. The interference of those two oppoKsitoly pro- 
gres.siug waves will consequently give rise to a stationary 

wave (fig. 16), and if we ^ 

take on tiie wire distances ^ — V M 

BO, Cp,T)E, &c. = i A, I’is lC. 

tlie points B, 0, D, E, . . . will be vojes, oiich of which 
seimrate iiortioiis of the wire vibrating in ojipctsite direc- 
tions, i.e., mitral siymeiits. 

56, Now, it is obvious tliat, iiiasmnch us a node is a jaiint 
which I'etnaiiis alw^ays at rest while other parts of the 
medium to which it belongs arc vibmting, such point may 
be absolutely fixed without thereby interfering with the 
oscillatory motion of tho modiuni. If, therefore, a length 

AB of wire be taken equal to any multiple of ^ , A may be 


fixed as well as E, the motion remaining the .same as 
before, and thus we shall have tho usual case of a musical 
string. Tho two extremities being now both fixetd, there 
will be repeated reflexions at both, and a eunseqneiit 
])ersi.steiicc of two progressive waves advancing iu oppo.sile 
directions and producing together the stationary w'avc 
above figured. 

57. We learn from this that a musieirl string is siiscej)- Puudo-i 
tible of an infinite variety of modes of vibration corre- lusiital ami 
sponding to different nnmbcrs of subdirisioJi into ventral 
segments. 

Thus, it may have but one ventral Bcgnicnt (fig. 17), or 

but tw'o ikmIch formed by its 

fixed extremities. Inthisca,su, ^ ^ '"-j-. _ 

tho note emitted by it is the ^ 

lowest w'hich can possibly be Fig. 17. 

obtained from it, or, as it is called, iUfiinduvieHtul note. 

If I denote tlie length of tlie wire, by what has been already 

proved, 2 ,an(l therefore the length of the waveA-* 

21. Heneo, V being the velocity of projiagation of the wave 
through tho wire, the number n^ of vibralion.s performed 

in the unit of time with tlio fundamental note is — . 


The next possible sub dmsion of the wire is into tm 
ventral Begiuent.s, tho tluw 

nodes being the two fixed 

ends A, B, and tho middle i ^ ^ 

point (J (fig. 18). Hence, / = A, Fig. ig. 

and the number of vibrations n, 

==y or double of those of the fundamental. Tho note, 

therefore, now is an S’* Iiighcr. 

Reasoning in a like luaiiner for the cases of three, four, 

&c., ventral segments, wc obtain tho following general 
law, which is applicable alike to iranxm'sdy and to fowyt- 
vibrating wires: 

A wive or string fixed at both ends is capable of yielding, in 
addition to its fundamental note, any one of a series of notes 
corresponding to 2, 3, 4 times, d’C., tlix number of vibrations 
per second of the fundaimital, vis., the octave, twelfth, double 
octave, die. 

These higher notes are termed the hamionirs or (by tho 
Germans) the overtones of the string. 

It is to be remarked that the overtones are in general 
fainter tho hig her they are in tho series, because, as Hie 
number of ventral segments or iiidej'cndently vibrating 
parts of the string increases, the extent or amplitude of ^ 
the vibrations diminishes. . , hwid to- 

68. Not only may the fundamental and its harmonics gethet 
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be obtained independently of each other, but they are also 
to be heard simultaneously, particularly, for the reason 
just given, those that are low m the scale. A practised 
ear easily discerns the coexistence of these various tones 
when a pianoforte or violm stnngis thrown into vibration. 
It IS evident that, in such case, the string, while vibrating 
as a whole between its fixed 
extremities, is at the same ^->- 7 ': — 

time executing subsidiary oscil- 
lations about its middle point, 

Its points of tnsectioii, &c., as 
shown 111 fig 19, for the fundamental and the first har- 
monic. 

[laimoiiicf, 59 The easiest means for bringing out the harmonics of 
Sbtlnipd consists m drawing a viohn-bow across it near to 

one end, while the feathered end of a quDl or a hair-pencil 
is held lightly against the string at the point which it is 
intended shall form a node, and is removed just after the bow 
is withdrawn. Thus, if a node is made m this way, at ^ 
of AB from A, the note heard will be the twelfth. If 
light paper rings be strung on the cord, they will be 
driven by the vibrations to the nodes or points of rest, 
which will thus be clearly indicated to the eye. 

"V 

Compuli- 60. The fonuula == — shows tliat the pitch of the funda- 
senoffun- _ 

dnmcnUls mental note of a wire of given length rises with tho velocity 
of stags of propagation of sound through it. Now we have learned 
traiSe- velocity, in ordinary circumstances, is 

\y and Ion- ©aormously greater for a wire vibratuig longitudinally than 
gitudmally. for the same wire vibrating transversely. The fimdamental 
note, therefore, is far higher in pitch in the former Ilian in 
the latter case. 

As, however, the quantity V depends, for longitudinal 
vibrations, solely on the nature of tie medium, the pitch of 
the fundamental note of a wire rubbed along its length 
depends — the material being the same, brass for instance — 
on Its length, not at all on its thickness, &c. 

But as regards strings vibrating transversely, such as 
are met with in our instrumental music, V, as we have 
seen (§ 27), depends not only on the nature of the sub- 
stance used, but also on its thickness and tension, and hence 
the pitch of_ the fundamental, even with the same length 
of string, wiR depend on aR those various circumstances, 
Transversu- 61, If we put for V its equivalent expressions before 
hs given, we have for the fundamental note of transversely 
° vibrating strings: 

necy 



whence the Mowing inferences may he easfly drawn: 

If a string, its tension being kept invariable, have its 
length altered, the fundamental note wRl rise in pitch in 
exact proportion with its diminished length, that is, n 
varies then inversely as I 

Hence, on the viohn, by placing a finger successively on 
any one of the 8 1 


' 9 ’ 5 ’ 4 ’ 3 ’ 6 ’ 16 ’ 2 ’ 


we shaR ob- 


tain notes corresponding to numbers of vibrations bearing 
to the fundameutal the ratios to unity of the foRowine. 
. 9 6 4 3 15 „ , . , 

8’ 4’ 3’ 2’ "s’ therefore, with 


mentals which are higher in jiitch in proportion to dimi- 
nution of thickness (ie., n vanes inversely as the thickiicsh). 

Thus, of two strings of same kind of gut, same leiigtli and 
same tension, if one be twice as thick as the other, its 
fundameutal wiR be an octave lower. Hence, three of the 
strings of the violin, though aR of gut, have diiicrcnt 
fund^entals, because unequaUy thick. 

64. EquaRy long and equally stretched stiings or ukes 

of different thickness and different material, have fuuda- _} 

mentals higher in pitch the less the weights of the .strings; of 
ji here varies inversely as the square root of the weight w 
of a given length of the string. 

65. If, in last case, the thicknesses of tho string.s „x 

which are to be compared together me eqiml, then n varies I 

inversely as the square root of the density. Viimusity 

Hence, in the violin and in the pianoforte, the lower 
notes are obtained from wires fonned of denser material. 

Thus, the fourth string of the violin is formed of gut 
covered with silver who. 

66. A highly ingenious and hnstructivc melhod for Mi'ldo's ex 
illustrating the above laws of musical strings, has boon I'l'iimpnttii 
recently contrived by M. Mclde, and consists simply in 
attachmg to the veiiti'al segment of a vibiaiing body, 

such as a tuniug-fork or a beR-glass, a silk or cotton thread, 
the oilier extremity being either fixed or passing over a 
puRey and supporting weights by which the thiead may be 
stretched to any degree requiied. The vibiations of the 
larger mass ai’e communicated to tho thread which, by 
proper adjustment of its length and tension, vibrates in 
unison and divides itself into one or more ventral segments 
easRy discernible by a spectator. If the length of tho 
thre^ be kept invariable, a certain tension wiR give but 
one ventral segment, the fuuclaniontal note of the Ihretul 
is then of same pitch as the note of the body to which it 
IS attached. By reducing the tension to J of its previous 
amount, the number of ventral sogmoiits will be seen to be 
increased to two, indicating that the first liamionic of the 
thread is now in unison with the soRd, and conseqiK'iitly 
that Its fundamental is an octavo lower than it was with 
the former tension; thus confirming tho law that n vai'ies 
as In Rke manner, on further lowering tho tension 
to three ventral segments will be formed, and so on. 

The law that, coit. par., n varies inversely as the tluck- 
ness may he tested by forming a string of four lengths of 
the single thread used before, and consequently of double 
the thickness of the latter, when, for the same leiigtli ami 
tension, the compound thread will exhibit double tlie num- 
ber of ventral segments presented by the single thread. 

The other laws admit of similar illustration. 


Part VH. 

Stif Hods, PloJks, i'c. 

67. If, instead of a string or thin wire, wo make use of Rod, fired 
a rod or narrow plate, sufficiently stiff to reshst fiuxure, we 
may cause it to vibrate , _ „ yihrating 

ta8yer.^^hontod ^ ,3,. 

at one end only. In this q | \di 3 .%c c\ ! ih 
case the number of vi- \ / \1/ \|/ 

brations corresponding to ^ ^ 

the fundamental note 
varies as the thickpcgs 



62. By iigUening a musical string, its length remaining 

\^Teusion. unchanged, its fundamental is rendered higher. In fact, 
then, ji 13 proportional to the square root of the tension! 
Thus, by quadrupling the tension, the note is raised an 
octave. Hence, the use of keys in tuning the violin, the 
pianoforte, &c. 

1 63. Equal lengths of strings of the same density and 

tbioktess, equaRy stretched, but of different thicknesses, give funda- 


uii wuiy, ana as me square 
of the length inversely. 

The annexed figures re- 
present the modes of vi- 
bration corresponding to 
the fundamental and the 
first two overtones, the 
rod passing to and fro 
between the positions AGIO and AHLD. In all cast* A 
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being fixed is necessarily a node, and B being free is the 
middle of a ventral segment. We have thus a succession 
of cases in vfliich the rod contains f , &c ventral seg- 
ments. The miiiibei’s of vibrations per second are as the 
squares of these, or, as 1 ■ 9 : 25 ; &c The reason of this 
is, that (tahing the case of fig. 20, 3) the part FB, which 
may be regarded as an independent rod fixed at the end 
F, is evidently } of the length of AB, and consequently, 

since nx has a proper note of 5^ or 25 times the 


Tuning- 

fork. 


Thin plates. 

Chkdni’s 

figures. 


Square 

pktes. 


rapidity of vibration in fig 20, 1. 

By attaching, ivith a little bees’ wax, stiff hog’s biistles 
to one iirong of a tuning-fork, or to tlio edge of a bell- 
gla.ss, or even a common jar, and clipping them on trial to 
suitalile lengths, wc shall find that, on drawing a note in 
the usual way from the tuning-fork or glass, file bristles 
will dmde into one or inoio sejiaratoly vibrating segments, 
as in tlio above fig.s. 

G8. The innimj-forh itself may he re- cr, i/ A .r 
garded as belonging to the class of stiff i j | 

rods When emitting its fundamental j i | 

note, it vibrates, as in fig. 21, with nodes i I j 

at h and d and extreme positions ahedk ’• / <. / 

and fbgdh. •. / \ / 

GO. Tlio transversal vibrations of thin 
square, circular, and other plates of metal 
or glass, are interesting, because, if these are ^ 
kept in a horizontal position, light dry sand 
or powder sifted over the upper surface, will be thrown off 
tho ventral segments to the nodal lines, which W'ill thus ho 
rendered manifest to tho eye, forming what are termed 
Chhidai’s Jigiim. As in tho case of a musical string, so 
hero wo find that the pitch of tho note is higher for a given 
plate the greater tho number of ventral segments into 
wliich It is divided; but the converse of this does not hold 
good, two different iiotos being obtainable with the same 
nurabor of such segments, the position of the nodal lines 
being, however, different. 

70. The upper line of annexed figures shows how 
the sand arianges itself in throe cases, when the plates 
are square. Tho lower lino gives the same in a sort of 



idcalked form, and as usually to be found in acoustical 
works. Fig. 22, 1 coiTcsponds to the lowest possible note 
of tlie particular plate used; Fig. 22, 2 to the fif&it 
higher; Fig. 22, 3 to tho teidh or octave of tho third, 
tho numbers of viliratioii in tho same time being as 2 
to 3 to 5. 

If tl)C plate bo small, it is sufficient, in order to bring 
out tho simpler sand-fi^es, to hold the plate findy 
between two fingers of fiie same hand placed at any point 
where at least two nodal line,s meet, for instance the centre 
in (1) and (2), and to draw a violin bow downwards aoross 
the edge near the middle of a ventral segment. But with 
larger plates, which alone will famish the more complicated 
figures, a damp screw must be used for fisdng the plate, and^ 


at the same time, one or more other nodal points ought 
to be touched Arith the fingers while the bow is being 
applied. In this way, any of the possible configurations 
may be easily produced. 

71. By similar methods, a circular plate may be madeOuoular 
to exhibit nodal linos dividing the surface by diametral 

lines into four or a greater, but always even, number of 
sectors, an odd number being incompatible with the general 
law of stationary waves that the parts of a body adj'oining 
a nodal Hne on either side must always vibrate oppositely 
to each other. 

Another class of figiuos consists of 
drcukir nodal hues along with dia- 
metral (fig. 23). 

Circiilai nodal hues unaccompanied 
by iutoi-sccting lines cannot be pro- 
duced iu the maimer desenbed; but may be got cither 
by drilling a small hole through the centre, aiul draw- 
ing a horse-hair along its edge to bring out the note, or 
by attaching a long thin olastic rod to the centre of tho 
plate, at right angles to it, holding the rod by the middle 
and rubbing it lengthwise ivith a bit of cloth powdered 
with resin, till tho rod gives a distinct note; file vibra- 
tions arc communicated to the plate, which consequently 
vibrates transversely, and causes the sand to heap itself 
into cue or more concentric rings. 

72. The theory of the vibrations of i)latcs has not yet Theory 
been put on a quite satisfactory basis The following law ofCliladm’ 
may, however, be regarded as confirinod by experiment, ‘'S'''’®®- 
•m , that when two different plates of tho same substance 
present the same nodal configuration, tlie numbers of 
vibrations are to each other directly as the thickiiossoH, and 
inversely as the superficial areas. 

73. Paper, parchment, or any otlior thin membrane Vihratiotis 
stretched over a square, circular, ifec., frame, Avhoii in the 
vicinity of a sufficiently poivorM vibrating body, will, 
through tho medium of tho air, bo itself made to vibrato 

in unison, and, by using sand, as in previous mstauces, 
the nodal lines will be depicted to the eye, and seen to 
vary in form, number, and position with the tension of the 
plate and the pitch of tho originating sound. Tho mcm- 
brana tympaui or drum of the car has, in like nmnnor and 
on the same piinciples, tho property of repeating the 
vibrations of the external air which it communicates to tlie 
internal parts of the ear. 

7 4. l^ds vibrating longitudinally arc, as we have already Longitu- 
remarked, subject to the laws of stationary waves. If, for dinal vibm 
instance, a wooden rod fixed at one end, ho rubbed near “ 
tho top between the finger and thumb previously coated 
with powdered resin, it mil yield a fundamental note when 
it so vibrates as to have only one node (at the fixed 
extremity) and half a ventral segment reaching from that 
ertrcmily to tho other, that is, when the length I of the 

rod is J A, or X = il, and therefore w =—. But it may 

also give overtones corresponding to 2, 3, &c. nodes, the 
free ond being always tho middle of a ventral segment, 

and for which therefore tho lengths of waves are j, 

(kc. (as win bo easily seen by referring to fiigs. in § 67, 

Avhich may equally represent transversal and longitudinal 
displacements), Ifonco, the fundamoutal and harmonics 
of a rod such as we are now considoring, have vihrations 
whose rates arc as tho successive odd numbers. 

A series of like rods, each fibied at one end into a block 
of wood, and of lengths hearing to eadh. other, the ratios 
1 ; I : &c. (as in § 61), will give the common s^e when 
rubbed in the manner already mentioned. This follows 
V 1 

from the fundamental having and therefore wx ^ 



Fig. 23, 





Air is tlie 
essential 
source of 
Bou;inl lu 
pipes. 


Pniieiples 
of Ber^ 
nomlli’s 
theory. 


Pipe 

stopped at 
1)0111 ends. 


Open pipe. 


Pipe 

stuped at 
one end 
orly. 
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Glass rods or tubes may also be made to vibrate longi- 
tudinally by means of a moist piece of cloth ; but it 
advisable to clamp them firmly at the centre, when each 
half will vibrate according to the same laws as the wooden 
rods above The existence of a motion of the particles of 
glass to and fro in the direction of its length may be wdl 
exhibited, by allowing a small ball of stone or metal 
suspended by a string to rest against one extremity of the 
rod, when, as soon as the latter is made to sing by friction, 
the ball will bo thrown off with considerable violence. 


Part VIII. 

Theory of Fipes. 

75. The lonyiludiml vibrations of air enclosed in i)ipcs 
aro of greater practical importance than those of other 
bodies, because made available to a very groat extent for 
masical purposes. In the Ante, horn, trumpet, and other 
wind instruments, it is the contained air that forms 
the essential medium for the production of sound, the wood 
or metal enclosing it having no other effect but to modify 
the hmLre or acoustic colour of the note. 

76. In dealing with the theory of pipes, we must treat 

the air precisely in -the same manner as we have dealt with 
elastic rods vibrating lengthwise, a pipe stopped at both 
ends bang regarded as equivalent to a rod fixed at both 
ends, a pipe open at both ends to a rod free at both ends, 
and a pipe stopped at one end and open at tlie other to a 
rod fixed at one end and free at the other. When there- 
fore the air within the pipe is anywhere displaced along 
tho length of the pipe, two waves travel thence in opposite 
directions, and being reflected at tho extremities of the 
pipe, there results a stationary wave with one or more 
fixed nodal sections, on one side of which tho mr is at any 
moment being displaced in one direction, while on the 
othor^ side it is displaced in the opposite. Hence, when 
the air on both sides of the node 

is moving in towards it, there is 
condensation going on at the 
node, followed by rarefaction on 
the reversal of the motion of the 
air. The full lines in annexed 
figs, are curves of displacmenis, 
the dotted lines curves of vdodtij 
and density {vid. § 10 and 14). 

As a stopped end prevents any 
motion of tie air, a nodal section 
is always found there. And as, 


at open end, we may conceive the intomal air to be 
“^lined at the same density as the external air, we may 
e that such end coincides with the middle of a ven- 


tral 

From these assumptions, which form the basis of 
Bcrnouilh's Theory of Pipes, we infer : 

77. That in a pipe stopped at both ends, as in a rod 
fixed at both ends, the fundamental 
note (fig. 25, 1), corresponds to \= 2/, 

and therefore to Y denoting 

the velocity of sound in air, and tho 
overtones to numbers of vibrations f]— > — > j 


« 2a, 3a, and so on. Fig. 25, 2, 
represents the octave. % 

78. That in a pipe open at both ends the sp-me holds 
good as in the previous case. For (fig. 26, 1) AC=i X 
. X 4 AO = %l, and in fig. 26, 2, AD = X, and 

“ f I X » Z, or ^ its value for the fundamental j and 
siuularly for the other harmonics. 

79. That in a pipe open at one end and stopped at 


the other (or, as it is usually termed, a sioppul pipe, ca.se § 

77 , being inirely imaginaiy), — 

the fund^ental note has n = a n 


given pipe llfiunomus 
_ _ lu pqies. 


pond to 3m, 5m. . , . 

For, in fig. 27, 1, AB or 
Z=^X, and in fig. 27, 2, CB 
or ^ X is evidently = AB or 

^ I, whence X= which being 
^ of value of X in previous ^ 

case, shows tliat tho number 

of vubrations is throe times greator. Sitiulmly i<ii tlie 
other ovci tones, 

80. It follows from the above, iliat 
(whether open or stopped) may 
be made to emit, in addition 
to or in combination vnth its 
fundamental, a series of over- 
tones, which, in an open pipe, 
follow the natural numbers, 
and hence aio the octavo, 
twelfth, (fee., but, ill a stopped 
pipe, follow tlie odd numbers, 
so as to want the octave and 
other notes represented by the 

oven numbeis. The succession of ovortonos may bo 
practically obtained by properly regulating the foico 
of the blast of air by which the air-coliuuu is put into 
vibration. 

81. If the fundamental notes of two pipe.s of eijinil N’ntus of 
lengths, but of which one is open, the other stopped, lie 
comiwcd together, they will be found to dill’er in i»itcli by 

an octavo, tho stopped being the lower. This fact is in 
keeping with the theory, for tlic numbois of vibrations loiiutln. 

V V 

being respectively and are in the ratio of 2 to 1 . 

82. By altering the length of tho same pipe, wo (Mnwnl- 
vaiy tho pitch of the fundamental at iiloiisure, sineo w 
vanes inversely as L This is effectod in tho Unto iiml 
some other wind instruments by moans of opcning.s along 
part of the pipe, which, being closed or npouod by moans 

of keys and of the fingers, increase or diminisih the length 
of the vibrating air-column. In this manner tho succos.si\ i' 
notes of the scale are usually obtained within tlie mngo of 
an octave. The scale is furtlicr o.xtondod ]»y liringing into 
play the higher hannoniw. 

V V 

83. Since in an open pipe 11 = ^ 7 , and thoroforo 

M M (jiiiiie, 

if for Y we put 1090 ft., and for % 20 1, wliioli i.s tho 
munber of vibrations per second usually a.ssignc(l to tlio 
note 0, we get ^ = 2 ft. very nearly. This, accordingly, 
the length of the so-callcd 0 open pipe. The U slopped 
pipe must, by what has been stated above, be 4 foot in 
length. 

84. Conversely it is obvious that the velocity Y of .sound Velocity 1b 
iu air, and generally in any ^is, may be deduced from tho *'“31 B*'* 
equation Y= 2 mZ, and that if two ]>ipoa of apiul Itmgth 
rantaiu respectively air and any other gas, the volot!itii‘,s 

in the two media being to each other directly u.s tlio 
number of vibrations of the notes they raspectively emit, 
we may, from tlie well-ascertained value of tho velocity in 
air, determine in this way the velocitie-s in other gasc)^ 
and thence tho values of their coolTicients 7 {nd. § 21 ), 

85. While the inferences drawn by moaii.s of Bi'niouilli’s Defects of 
theory agree, to a certain extent, with actual observation, BenMwilli’i 
there ^ discrepanmos between the two which point to 

the existence of some flaw in one or both of tho hyiiothcscs 
on which tho theory rests. In truth, the conditions 
assumed by Bernoirilli are such as do not fully occur in 
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practice. The stopped extremity of a pipe is always to 
some extent of a yielding nature, and does not therefore 
exactly coincide with a nodal surface; nor can the internal 
air immediately adjoining the open end be perfectly fiee 
from variation of density durmg the vibrations of the 
whole mass, particularly so at the mhoiichiref whei’e the 
blast is introduced by which the tone is oiigmated It 
would appear from recent expormients that the pitch of a 
pipe is somewhat lower than the above theory would 
indicate. 

Keetl 1J11K3S. 86. The iecd-i>ipe differs in many respects from the 

simple jiipc which wm have boon considering. A small 
elastic strip of metal, fixed at one extremity (the ?wd), 
lies over a slit of the same shape, and is set iii transverse 
vibration by a current of air acting underneath. If, as is 
the case in the accordion and harmonium, the reed is un- 
provided with a pipe, the pitch of its note is regulated 
altogether by the dimensions of the reed, in conformity 
with the law of tranversely vibrating plates , although, it 
is to be remarked, the note is really due to the vibrations 
of the air which alternately escapes through the slit of the 
reed, and is prevented doing so exactly as often as the 
reed executes a movement to and fro. The proper note of 
the reed itself is very poor and faint, 
influenceof 87 In the reed-pipe there is added above the reed apipe 
pipe on ^ which partakes of the vibratory motion, and im- 

proves the quality of the sound. The pitch is, however, 
not affected by tMs pipe, unless it exceed a ceiiam length 
I, when the pitch begins to fall, and continues to do so as 
I is increased, till, when the length of pipe is 2f, the note 
is again restored to its onginal pitch, &c. 

WeWs 88. M. "Wober, to whom we are indebted for these and 
theoiyof other curious facts respecting reed pipes, has explained 
recilpipo exactly at that part of the 

vibrating air-column where the air-displacements are at 
their maximum, and where consequently the air suffers no 
variation of density during the vibratory motion of the 
column, the oscillations of the reed arc not at all affected 
by the air-vibratioiia, and consequently the pitch of the 
reed-pipe is the same as that of tho roed itself. But if the 
reed bo situated at any other part of tho air-column, and 
especially at a iiotkl section, w'hero the air is undergoing 
alternate condensation and rarefaction, then, when the air- 
blast from the wind chest pushes in the reed, the air in 
the pipe is in the act of rarefaction, and consequently tends 
to accelerate the reed inwards, whereas the elasticity of 
tho reed tends in an opposite ejection. "Wlien, again, the 
reed is passing to tho other extreme of its vibration, the 
air in the pipe is in the act of condensation, and tends to 
accelerate the reed outw-ards or in tho opposite direction to 
tho elasticity of tho reed. Hence the reed is affected just 
as if its elasticity, and therefore tho rapidity df its ■vibra- 
tions, were diminished, and thus the pitch is lowered. 

Pm IX. 

Singmg Maim. 

6aa liar- 89. The chemical or gas harmonicon, which consists of 
monicon, a Small flame of hydrogen or of coal gas, burning at the 
lower part of the interior of a glass tube, and giving out a 
very distinct note, exhibits considerable analogy with tho 
reed-pipe. For, as Sondhaus seems to have established, 
the primary cause of the note lies in the oscillations of the 
gas within the burner and the feeding-pipe, which &ere- 
fore play exactly the same part as does the reed portion of 
tho reed-pipe. The air in the glass tube being heated by 
the flame ascends, and the pressure above the flame being 
thence diminished, tlie flame is Jforced upw^s by the gas 
beneath, until an influx of atliiospherio air at lie tc^ of 
the tube forces the flame back, flitis a periodic agitation 


ll5 

of the flame ensues, accompanied by a corresponding dis- 
turbance of the air-coliunn in the glass tube. The size of 
the flame and its position within the tube must be so 
regulated as to bring out the best possible note, which will 
then be found to be the same as the air in the tube would 
Itself emit, accordmg to the laws of pipes, allowance being 
made made for the high temperature of the air. A series 
of tubes may thus be arranged of suitable lengths to give 
the common scale. It sometimes happens, particukrly 
with short tubes, that the note will not come out spontane- 
ously, all that is required, then, is cither by blowing gently 
at the top of the tube, or by siuguig in unison 'with the 
eypeded note, to give to the aii tho requisite initial move- 
ment. 

Tlie flame, wliich burns steadily with a yellowish light 
bcfoio the tube sounds, will, as soon as the note is heard, 
he seen to flicker up and clown, changing rapidly from 
yellow to blue and blue to yellow, its intensity also chang- 
ing periodically. These fluctuations are best seen by view- 
ing the image of the flame reflected by a small plane mirror, 
hd^d in the hand and moved to and fro. Before the note 
is heard, tlie image of the then quiescent flame, being im* 
jiressed on different points of the retina, appears as a con- 
tinuous Imniuous strip; but, when the hamonicon speaks, 
the various images become quite detached from one another, 
showing that the portion of the retina over which the 
reflected light passes is sensibly affected only at certain 
points of it, which evidently correspond to the instants of 
time at which the flame, in its periodical fluctuations, is at 
its brightest. 

90. Naked flames, that is, flames unaccompanied by tubes, Naked 
may also give out musical notes, and many singula.? in- ilames. 
stances are mentioned by Tyankll and others of their 
sensitiveness to external Sounds. 

91. Koenig of Paris has constmeted an apparatus in- Flame 
tended to mdioate the modes of vibration of the different 
parts of -vibrating bodies, such as columns of air, die., by 
means of flames, and to which ho has given the name of 

the Flam Manmeter. "We will here describe its applica- 
tion to the case of organ-pipos. An open pipe has three 
apertures along one side, one at the mid^e, o (fig. 28), i.a, 
at a node of the fundamental tone, and tho two others, a, h, 
half way between o and the extremities of tho 
pipe, and coinciding therefore with the nodes of 
the first overtone or octave. Those openings are 
closed by thin flexible membranes fonning tlie 
ends of small boxes or copsufes, the spaces within 
which communicate by caoutchouc tubes with a 
coal-gas reservoir, and also by separate tubes with 
small gas burners arranged on a vertical stand. / 

The gas being introduced, and the three flames 
kindled and adjusted to equal heights of about \ * 

of an inch; if the pipe be made now to utter its first over- 
tone, the flame connected -with o will remain stationary 
and of the same brightness as before, but those communi- 
cating wi-th a and I will become longer and thirmer, and 
assume a bluish and faint luminosity. But, if the funda- 
mental be brought out of tlie pipe, then it is o’s flame 
that is violently affected, while those of a and 6 are scarcely 
affected at all. If the flames be originally made less in 
height (say J inch), those of a and h in the former case, and 
of 0 in the latter, be extinguished. These results are 
due to the condensations aud rarefactions of the air in the 
pipe which are at their maximum at a node, causing the 
membrane placed there to vibrate outwards end inwards^ 
and hence to force more or leas of the gas into the burner* 

In order to compare together the notes of different InpeBj 
four plane reflecting surfaces are connected together ha the 
form of a cube, whioh is mounted <m a rertleal axis about 
which it is capable of being Wmed found. Each pipe Is 
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furaisLod with one oijening, a membi-aue, (fee. (as above), 
at its middle. As pointed out (§ 87), if any of the pipes 
be made to sound, the leiloctor being at the same time put 
in motion, a series of sepaiate images will be seen. On 
sounding another pipe, whose fundamental is an octave 
higher, we shall have a second line of images separated 
from each other by half the interval of those in the former 
senes. This is best observed when the two flames are placed 
in the same vertical line. If the note of the second pipe 
is a fifth higher than the first, and consequently its vibra- 
tions to those of the first as 3 to 2, then the same space 
which contains two images of the lower note will contain 
three of the higher, and so on, for other combinations. 
When more complicated ratios are to be tested, it is pre- 
ferable to connect both capsules with the same burner, 
either with or without tlie rellccloi. 

pAiir X. 

Cuumiuuculioii of ViJbratMis 

CoiQiimiii- 1)2. The coiumuiiicatioii of sonorous vibrations from one 
cation Uo- body to another plays so essential a part in acoustics that 
a few word.s must here ho given to the subject. It appears 
Mlitia, autl *0 be well established that while the vibrations of a solid 
liquids are in general most readily communicated to other solids 
in contact with it, they arc not so to liquids, and stiU less 
so to air and other aeriform fluids. Thus, a tiuiing-fork 
18 inaudible at any moderate distance unless applied to a 
table, by whose extended smface the air can be more 
intensely affected. So likewise a musical string sounds 
very poorly unless connected with a resonant cavity or 
wooden chest, to the wood of which it first imparts its 
vibratory motion, which then produces stationary waves in 
the continued air. 

Eiindfsax- 93. A few years ago M. Kundt made known a method 
pairoeuts. founded on the communicability of vibration, by which 
the vdocities of sound in different media may be compared 
together with great f acihty. Take a glass tube 3 feet or up- 
wards in length, drop into it a small quantity of tlio fine 
powder of the club-moss or lycopodium, and turn tho tube 
round so as to spread the powder over the internal surface 
of the tube. Stop both ends of the tube with corks, damp 
it at its centre, and rub one of its halves lengthwise with 
a moist cloth, so as to cause the glass to sound a note. It 
will then be found that, the air withiu the tube taking up 
the motion, and a stationaiy wave being formed in it, the 
powder is driven off from the ventral segments and forms 
little heaps at tho nodes. The dust-heaps arc, by the laws 
of stationaiy ivaves, separated therefore from each other 
by intervals each equal to half the length of an air-wave, or 

If, then, the number of heaps -m, and the length 
of tho tube 

' m 

But, by the laws of longitudinal vibrations of rods, the 
length X' of the glass-wave Hence 

that is, the number of dust-heaps is equal to the ratio of 
the lengths of a wave of sound in glass and m air, an d 
consequently to the ratio of the velocities of sound in those 
media. (lor the vibrations being in unison, their number 
in a given time must be the same for the glass and the 

air, ie., - 5 ^ = ^ j "V, “V' being the vdocities). 

Huudt found 1 C to be the number of heaps j prior 
experiments of a different kind had, as wc have before 
mentioned, given this as themunher of times that the 
velocity of sound in glass exceeds its velocity in air. 

Instead of producing the air-vibrations by friction of the 
tube containing the air, it is preferable to mafra use of a 
smaller tube or rod, furnished with a cork at one end, which 


fits like a piston into the tube, and projecting at its outer 
end through an opening in the cork which close.? the air- 
tube. The rod thus inserted is the one which is rubbed 
longitudinally and communicates its vibiatious to the air 
m the endosuig tube. By means of an aiiparatus of tbi.s 
kind, Kundt determined the ratio to the velocity of .sound 
in air of its velocity in various solids, and also (replacing 
the air in the tube by different gases) of its velocity in 
these gases. 

Part XI, 


hUerfsreiicc of Sound. 


91, When two or more sonorous waves travel through Meaning oi 
tho same medium, each particle of the air being siiuullanu-b*tBrfcr- 
ously affected by the disturbances due to tlio different 
waves, moves in a diffcicnt manner Ilian it would if only 
acted on by each wave singly. The waves are said niutnally 
to interfere. We shall exemplify this subject by consider- 
ing the case of two waves travelling in the wune direelioii 
through tlio an’. We shall then olwioiisly be led to tlio 
following results- — 

95. If the two waves are of equal length X, and are in Two mvn 
the same phase (that is, each producing at any given 
moment the same state of motion in the air-iiavticle.s), their 
combined effect is equivalent to that of a ivavc of the same 
length X, but by which tho cxcuv.sions of the pariicles are 
increased, being the 


of those duo 
to tho two com- 
ponent waves ro- 
spectivoly. 

If the two inter- 
fering waves, being 
still of some length 
X, he in opposite 
phases^ or so that 



Fig. 20. 


one is in advance of the other by and consequently one 

produces in tho air tho opposite .state of motion to the 
otlnar, then tho resultant W’avo is one of the same length 
X, but by w'hich the excursions of the particle.? are de- 
creased, being tlic difference between those due to tho 
component waves. If the anqilitudes of vilmition which 
thus mutually interfero are moreover equal, the effect is 
the total mutual destmetion of the vibratory motion. 

Thus we learn that two musical noto.s, of tlie samejiilcli, 
conveyed to the ear through tlie air, will produce tlie effect 
of a single note of the same pitch, but of increased louilnes.s, 
if they are in the same iihase, but afiecl tlie ear very 
slightly, if at all, when in opposite phases. If the differ- 
ence of phase be varied gradually from zero to -^X, the result- 
ing sound will gradually decrease from a maximum to a 

•miTn'miiTn , 


96. Among the many experimental confii’inations which Expori- 
may be adduced of these proportions, * 

we will mention the following : — 

Take a circular plate, such as is 
available for the production of Cliladui’s 
figures (§ 71), and cut out of a sheet 
of pasteboard a piece of the shape 
ABOOD (fig. 30), consisting of two 
circular quadrants of the same diameter 
as tho plate. Let, now, the plate lie 
made in tho usual manner to vibrate so as to exhibit two 
nodal lines coinciding with two rectangular diumelers. I! 
the ear be placed right above the centre of the plate, the 
sound vrill be scarcely audible. But, if the jjasteboard bo 
interposed so as to intercept the vibrating segments AOB, 

DOO, the note becomes much more distinct The reason 
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of tills is, that the segments of the jilate AOD, BOC 
always vibrate in the same direction, but oppositely to 
the segments AOB, DOC. Heijce, when the pasteboard 
is in its place, there are two waves of same phase starting 
from the two former segments, and reaching the ear after 
equal distances of transmission through the air, are again 
in the same phase, and produce on the eai’ a conjunct im- 
pression, But when the pasteboard is removed, then there 
is at the car opposition of phase betiveen the first and the 
second pair of waves, and consequently a munmum of sound. 
Hokpiii's 97. A tubular piece of wood shaped as in fig. 31, and 
^ of membrane stretched over 
™ ‘ the openmg at the top C, some dry sand being 
strewn over the membrane, is so placed over a 
circular or rectangular vibrating plate, that the 
ends A, B lie over the segments of the plate, 
such as AOD, COB in the previous fig,, wbch 
are in tlie same state of motion. The sand at 0 will 
be set in violent movement. But if the same ends 
A, B, be placed over oppositely vibrating segments (sudi as 
AOD, COD), the sand will be scarcely, if at all, affected. 
Tuning flS. If a tuning-fork in vibration be turned round before 
the ear, four positions will be found in whidi it will be 
inaudible, owing to the mutual interference of the oppo- 
sitely vibrating prongs of the fork. On interposing the 
hand between the ear and either prong of the fork when 
in one of those positions, the sound becomes audible, be- 
caiuso then one of the two interfering waves is cut off from 
the oar This experiment may be varied by holding the 
fork over a glass jar into wdiicli water is pomred to such a 
depth that the air-column within reinforces the note of 
the fork when suitably placed and then turning the fork 
round. 

Donlilu 99 Helmholtz’s double syren (§ 51) is well calculated 
«yiwi, fur the investigation of the laws of interference of sound. 
For this purpose a simple mechanism is found in the in- 
slnuuoiit, by moans of which the fixed upper plate can be 
turned round and placed in any position relatively to the 
lower one. If, now, the apparatus bo so set that the notes 
from the upper and lower chest arc in unison, the upper 
fixed plate may bo placed in four positions, such as to 
cause the air-current to bo cut off in the one chest at the 
exact instant when it is freely passing through the other, 
and vice vemt. Iho two waves, therefore, being in opposite 
l)hase.s, neutralise one another, and the result is a faint 
sound. On turning round the upper diest into any inter- 
mediate position, the intensity of tlie sound will increase 
up to a maximum, whicli occurs when the air in both chests 
is being admitted and cut off contemporaneously. 

Fltiiiio 100. If two pipes, in exact unison, and funded with 
maiioineter. flame manometers, are in communication with the same 
wind-chest, and the two flames he placed in the same 
vertical line, on introducing the current from the hollows, 
we shall find that the two lines of reflected images will be 
so related tuat each image in one lies between two images 
in the other. This shows that the air-vibrations in one 
pipe are always in an opposite phase to the other, or that 
condensation is taking place in the one when rarefaction 
uccurs in the other. This arises from the current from the 
lutoj'fur- bellows passing alternately into the one and the other pipa 
once of two There will also bo a remarkable collapse of Hie sound 
v’to communicate with the wind-diest com- 

for which pip® 

w 101. If the two interfering waves are such as produce 
ft' “ u' ' vihratiims whose mmibcrs per second are n, iC respectively, 

these being to each other in the ratio of, two integers id 
when expressed in its lowest terms, then the lengSis of the 
waves X, X’ being inversely as » to will be to each 
other as m':m, and consequently m.X^id'd. Partides 
therefore of the air sepamted by this distaned from each 



other will be in the same phase, that is, the length of the 
resiMmt wave will be m X or m! X', and if N denote the 

corresponding number of vibrations N = — or — 
mm 

Thus, for the fundamental and its octave ~ = and Fonda- 

n “ mental and 

therefore N = tt or —] that is, the note of interference 
is of the same pitch as the fundamental. 

For the fundamental and its major third, Hence Funda- 

, ^ ^ mental and 

^ or y, that is, the resulting sound is two octaves 
lower than the fundametal. 

For the fundamental and its major sixth, 4 = ^1 NFunda- 

w 0 mental and 

therefore = | y, and the resulting sound is a 

below the lower of the two interfering notes. 

If m and id differ by 1, then N = 7i-7i'j for m-m' 

or 1=^- %r. Hence, if the ratio of the vibrations Case of 

of two interfering sounds is expressible in its lowest terms 
by numbers whose difference is unity, the resulting note 
has a number of vibrations simply equal to the difference 
of those of the interfering notes. 

The results stated in this section may be tested on a har- 
monium. Thus, if tho notes B, C, at the extreme right oi 
the instrument be struck together, there will he heard an 
intofercnce note four octaves lower in pitch than the 
above C, because the interval in question being a semi- 
tone, is and, consequently, by last case, the interference 
note 18 lower than the C by interval ■f-j- 

Other notes may bo hoard resulting from tho mutual 
interference of the overtones. 

102. When two notes are not quite in tune, tho resulting 
sound is found to alternate between a maximum and mini- 
mum of loudness recurring periodically. To these periodical 
alternations has been given the name of Beats. Tlicir 
origin is easily explicable. Suppose tho two notes to cor- 
respond to 200 and 203 vibrations per second; at some 
instant of time, the air-particles, through which the waves 
are passing, will be similarly displaced by both, and con- 
sequently the joint effect will be a sound of some intensity. 

But, after this, tho first or less rapidly vibrating note will 
fall bdiind the otlicr, and cause a diminution in the joint 
displacements of the particles, till, after tho lapse of ^ of 
a second, it will have faUon behind the other by ^ a viW 
tion. At this moment, therefore, opposite displacements 
will be produced of the air-particles by the two notes, and 
the sound due to them will be at a minimum. This wdl 
be followed by an increase of intensity until the lapse of 
another sixth of a second, when the less rapidly vibrating 
note will have lost another half-vihration rdatively to the 
other, or one vibration reckoning from the origin^ period 
of time, and the two component vibrations wiU again con- 
spire and reproduce a maximum effect. Thus, an inter- 
val of ^ of a second elapses between two successive maxima 
or beats, and there are produced ■tiiree beats per second. 

By similar reasoning it may bo shown that the number of 
beats per second is always equal to the difference between 
the numbers of vibrations in the same time corressponding 
to tib.e two interfering notes. The more, therefore, these 
are out of tune, tho more rapidly will the beats follow each 
other. 

Beats are also heard, though less distinctly, when other 
concords such as Mrds, fifth, <fec., are not perfectly in tune : 
thus, 200 vibrations and 303 vibrations per second, which 
form, in combination, an imperfect fifth, produce beats 
oheufring at thd rate of three per second. 
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Examples 103. The phenomena of beats may be easily observed 
0 oeats, organ-pipes put slightly out of tune by placing 

the hand near the open end of one of them, with two 
musical stnngs on a resonant chest, or with tw’O tmnng- 
forks of same pitch held over a resonant cavity (such as a 
glass jar, vid. § 97), one of the forks being put out of tune by 
loading one prong with a small lump of beos’-wai. In the 
last instance, if the forks are fixed on one sohd piece of wood 
which can be grasped with the hand, the baits will be 
actually felt by the hand. If one prong of each fork be 
furnished with a small plain mirror, and a beam of hght 
from a luminous pomt be reflected successively by the two 
mirrors, so as to form an image on a distant screen, when 
one fork alone is put in vibration, the image will move on 
the screen and bo seen as a line of a certain length. If 
, both forks are in vibration, and are perfectly in tune, this 

hne may either be increased or diminished permanently m 
length, according to the difference of phase between the 
two sets of vibrations. But if the forlte be not quite m 
tune, then the length of the image will be found to fluc- 
tuate between a maximum and a minin mnn, thus making the 
beats sensible to the eye. The vibrograph (§ 52, 53) is 
also well suited for the same purpose, and so in an especial 
manner is Helmholtz’ double syren (§ 51), in whidi, by 
continually turning round the upper box, a note is pro- 
duced by it more or less out of tune with the note fonned 
by the lower chest, according as the handle is moved more 
OP less rapidly, and most audible beats ensue. The gas 
harmonica and the flame manometer also afford excellent 
illustrations of the laws of beats 

Mm- 104. Advantage has been taken of these laws for the 
bratirar'of determining the absolute number of vibrntions 

a note P®’^ second corresponding to any given note in music, 
found by whouoe may be derived the number for all the other notes 
beats. (§45).^ The human ear may be rcgaixled as most correctly 
appreciating two notes differing by an octavo. Two tuning- 
forks then arc taken, giving respectively tho note A and 
its lower octave, and a number of other forks are prepared 
intermediate in pitch to these, say 54, and by means of 
bees'-wax tliese are so tuned, that the first gives four boats 
with the A fork, the second four beats with the fourth, and 
so on up to the last, which also gives four beats with the 
Awl if 31 « the unknown number of vibrations 

for the note A, w-4, ji-8 ... n- 55 x4, will be the 
munbers for all the successive forks down to the A^i fork, 

which being an octave below A, we have: 
consequently 31 = 440. 

ruuing by 105. Beats also afford an excellent practical guide in the 
beats. tuning of instruments, but more so for the higher notes of 
the register, inasmuch as the same number of beats, that 
is, the same difference between the numbers of vibrations 
for two notes of high pitch, indicates greater deviation 
from perfect unison, than it does for two notes of low 
pitch. Thus, two low notes of 32 and 30 vibrations 

respectively, whose interval is therefore^ or - serai- 

30 15 

tone, give two beats per second, while the same number of 
beats are given by notes of 32x 16 (four octaves higher 
than the first of the preceding) or 612 and 514 vibrations, 
which are only slightly out of tune. 

106. As the interval between two notes, and con- 
Sbeats of teats increases, the effect on the ear 

' becomes more and more unpleasant, and degenerates at last 
into an irritating rattle. With the middle note of the musical 
register, this result occurs when the number of beats comes 
up to 20 or 30 per second, the musical interval between 
the two interfering notes being then between half and 
a whole tone. Helmholtz attributes the disagreeable im- 
pression of beats on the ear^ to the same physiological cause 


to which is duo the painful effect on tho eye of a faint 
fliokenng hght, as, for instance, tho light sti’caniiiig through 
a wooden paling with intervening openings when the 
individual affected is pas.siiig alongside. In this case, the 
retina, which, when continuously lecoiving the same amount 
of light, thereby loses its soiisitiveiiess in a great degree, is 
unable to do so. 

It is, however, remaiked by tho abovo-ineutioiied author 
that the same number of beats, which has so in-itatiiig an 
effect when duo to two notes in tlie middle of the register, 
is not attended by the same result when due to notes of 
much lower pitch. Thus, the notes U, D forming a tone 
give together 33 beats per second, while a note two octaves 
lower than C also gives 33 beats w itli its fifth ; yet the 
former combination fonns a dnseord, the latter a nui.st 
pleasing concord. 

107. When tho number of beats reaches to l.‘i2 or Uineiemv 
upwards per second, the result is a conliiiiious iuid not tone',, 
unpleasing impression on the oar, and it was lurincily hold 

that the effect was alway.s equivalent to that of a note 
having that number of vibiutioiis llelmhullz lias .shmui 
that Ais opinion is inaccurate, except when the iiiti'rforing 
tones ai‘e veiy loud, and consequently accoiiqianied by 
very considerable dnsplaccments of the particles of the 
vibrating medium. These resultant tones being, as to 
their vibration-number, equal to the difference bc^\ccn tho 
numbers con'csponding to the two pnmarie.s, are teimcd 
difference-tones, and may be best observed with tho double 
syren. The same author was led also, on theorotioal 
grounds, to surmise the formation of sumnuitlon-toncH by Ruinaia 
Sie interference of two loud pi’imario.s, tho immbcr of tum-toiic 
I resultant vibrations being then equal to tho sum of the 
numbers for the two components, and appealed for e.xpei’i- 
mental proof to his syren But, at the last meeting of tho 
British Association (1872), Kooiiig, the celebraled i’arisitiu 
acoustician, inamtaiiied that tho notes of the syren, tlnus 
held to bo smnmation-tonos, wore in reality tlio diffu'ewe- 
tones of tho harmonics. 

108. By reference to tho laivs of the inlerferciiee of 
vibrations, Hehnholtz has been enabled to oiler a higlily <•' 
satisfactory explanation of the cause wlience urise.s 

fercnce of quality or timbre or acoustic colour between 
different sounds. lie has shown coiielnsivuly that lliere 
are but few sounds which are of a perfectly simple cliariiclur, 
that is, in which tho fundamental is not accompanied by 
one or more overtones. How, when a iioto is .simple, there 
can be no jarring on tho ear, becan.se there is no room for 
interference of sound. Hence, the softne.s.s of the tuning- 
fork when its fundamental is reinforced by a resonant 
cavity, and also of tho flute. Tho same clmraeter of .snft- 
uoss bdongs also to those iiistrameuts in which the powerful 
harmonies are limited to the vibration ratios 2, 3 ... 6 
(§ 57, 80); because the mutual inteiference of tho funda- 
mental and their harmonics give rise t(» concords only. 

The piano, the open organ pipe, tho violin, and the softer 
tones of the human voice, are of this clas.s. But if the <dd 
harmonics alone are present, as in the narrow stopped 
organ pipe, and in the clarionet, then tho sound is pu(jr, 
and even nasal; and if the higher harmonics beyond tho 
sixth or seventh are very marked, the result is voiy 
harsh (as in reed-pipes) 

109. The liwmn voice (for a description of the organ in Voice, 
which it originates, we refer to Art, l^hysiohrjy—Tuice and 
Sj3eec!t}is regarded by the best authorities as being analogous 

to a reed-pipe, the vocal chords forming tho reed, and the 
cavity of the mouth the pipe, and, like the reed, is rich in 
harmonics, as many as sixteen having been detected in a ba.s8 
voice. But their number and relative inteusities differ 
in different individuals, or even in the same person at dif- 
ferent times j and it is on this variety that, agroeablyto Helnor 



owel 
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holtz's theory of timbre, the peculiarities depend by whidi 
any one voice may be unmistakably distinguish^ from 
every other. Voices in which overtones abound are sharp, 
and even rough j those in v/hich they are few or faint, are 
soft and sweet. In every voice, however, the number and 
relative intensity of the overtones depend on the form 
assumed by the cavity of the mouth, which acts relatively 
to the vocal chords precisely as a resonator does to a 
tuning-fork, or a pipe to a reed. This may he easily tested 
by holding a tuning-fork before the open mouth, when, 
by giving to the cavity a suitablo form, the fundamental 
or some overtone of the fork may be heard distinctly 
reverberated from the interior of the mouth. Each vowel 
sound, as Helmholtz has shown, is simply the result of 
the reinforcements by the am in the cavity of the month, 
and its prolongation towards the laiynx, of one or in some 
cases two overtones of determinate pitch, contained in the 
sound which proceeds from the vocal chords. Koenig 
assigns the following notes as characteristic of the ^ 
simpler vowel sounds (adopting the foreign pro- ~ 
nunciation) ■ — To U, the note Bb below line , ■ 

in the Gr clef, corresponding to 323 vibrations 
per second; to 0, the next higher octave, consequently of 


double the number of vibrations, and thence ascending 
by octaves for A, E, and I, the last of which is therefore 
eharacterisod by a note of 3G00 vibrations per second. 

The above theory of vowel sounds may be satisfactorily 
confirmed by means of tuning-forks, vibrating in front of 
resonant cavities, which can, by suitable combination, be 
made to utter any vowel sound. 

Worla on Aconstics. 

Ohladai, Traite d^Acomtique. Paris, 1809. 

Herschel, Sir John, Encycl. Ifetrop , art. “ Sound.” Lon- 
don, 1830. 

Tyndall, lectures on Sound, 2d edit. London, 1869. 
Helmholtz, Die Lekre von der Tonempfindnngen, 3d edit. 
Braunschweig, 1870, of which there is a Piench trans- 
lation, and an English one is promised, 

Besides the above, some account of the subject is to be 
found in such genei’al works on Physics as Ganot's, 14th 
edit, Paris, 1870, of which a translation is published by 
Longmans, London ; Deschaners Faiurd Philosophy, 
translated by R'of. Everett, London, 1873; Jamin, Coisrs 
ds Physique, 3d edit, Paris, 1871, Wiilner, Physih, 2d 
edit, Leipzig, 1870. (u. t.) 
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ACQUI, a town of Nortlieru Italy, iu tlie province of 
Alessandria, 18 miles S.S.W. of the city of that name, on 
the left bank of the Bonnida. It is a place of great 
antiquity, and its hot sulphur baths, which are still much 
frequented, were known to the Eomans, who gave the place 
the name of Aquee Statiellae. There arc still to be found 
numerous ancient inscriptions, and the remains of a Roman 
aqueduct. The town is the seat of a bishop, and has a fine 
cathedra], several convents, and a royal college Good 
wine is produced in the vineyards of the district, and great 
attention is given to the rearing of silk-wonns. There are 
also considerable sdk manufactures Population, 8600. 

ACRE, a measure of surface, being the prmcipal deno- 
mination of land-measure used in Groat Britain. The 
word (akin to the Saxon acer, the German acker, and the 
Latin ager, a field) did not originally signify a determinate 
quantity of land, but any open ground. The English 
standard or imperial acre contains 4840 square yards, or 
10 square chains, and is also divided into roods, of which 
it contains 4, the rood again being divided in 40 peixlies. 
The imperial acre has, by the Act 5 Geo. IV. c. 74, super- 
seded the acres, of very different extent, that were m use 
in different parts of the country. The old Scottish acre 
was equal to 1 ‘26118345 imperial acres. The Irish acre 
contains 7840 square yards. The acre is equivalent to 
•40467, i.e , about -Iths, of the French ?ieciarc (now the basis 
of superficial measurement in Germany, Italy, and Spain, 
as well as in France), '7 of the Austrian Jock, *37 of the 
Russian desatme, and 1 62 ancient Roman jiigera. The 
hectare corresponds to 2 acres 1 rood 35*38 perches. 

ACRE, Akka, or St Jean D’Acre, a town and seaport 
of Syria, and in ancient times a celebrated city. No town 
has expenencod greater changes from political revolutions 
and the calamities of war. According to some this was the 
Accho of the Scriptures; and its great antiquity is proved 
by fragments of houses that have been found, consisting of 
that highly sun-burnt brick, with a mixture of cement and 
sand, which was only used in erections of the remotest 
ages. It was known among the ancients by the name of 
Ace, but it is only from the period when it was taken posses- 
sion of by Ptolemy Soter, king of Egypt, and received 
from him the name of Ptolemais, that history gives any 
certain account of it. When the empire of the Romans 
began to extend over Asia, Ptolemais came into their pos- 
session. It is mentioned by Strabo as a city of great 
importance; and fine granite and marble pillars, monu- 
ments of its ancient grandeur, are stOl to be seen. During 
the Middle Ages Ptolemais passed into the hands of the 
Saracens. They were expelled from it in 1110 by the 
Crusaders, who made it their principal port, and retamed 
it until 1187, when it was recovered by Saladin. In 1191 
it was retaken by Richard I. of England and Philip of 
Prance, who purchased this conquest by the sacrifice of 
100,000 troops. They gave the town to the knights of St 
John of Jenisalem, from whom it received the name of St 
J ean D’Acre. In their possession it remained for a century, 
though subject to continual assaults from the Saracens. 
It was at this time a large and extensive city, populous and 
wealthy, and contained numerous churches, convents, and 
hospitds, of which no traces now remain. Acre was finally 
lost to the Cnisaders in 1291, when it was taken by the 
Saracens after a bloody siege, during which it suffered 
severely. From this time its prosperity rapidly declined 
In 1517 it fell into the hands of the Turkish sultan, Sehm 
T. ; and in the beginning of the 18th century, with the 
exception of the residences of the French factors, a mosque, 
and a few poor cottages, it presented a vast scene of min. 
Towards the end of that century Acre was much strength- 
ened and improved by the Turks, particularly by Djezzar 
Pacha, and again rose to some importance* It is memor- 
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able in modem history for the gallantry u ith u hich it was 
defended in 1799 by the Turks, assisted by Sir Sydney 
against Bonaparte, who, after spending sixty-ono 
days before it, was obhged to retreat. It continued to 
enjoy an increasing degree of piospeiity till 1832. Though 
fettered by imposts and monopolies, it carried on a con- 
siderable foreign trade, and had resident consuls fioin ino.st 
of the great states of Europe. On the rove )lt of hi eh cinet Ah, 
the jiacha of Egypt, Acre ivas besieged by his son, Ibiahiiu 
Pacha, m the winter of 1831-32. The siege lasted live 
months and twenty-one days, and, before the city was 
taken, its public and piivato buildings wei e mostly destroyed. 
Its foitifications were subsequently repaired and iniin-oved 
by the Egyiitians, in whoso hands it remained until 3(.l Nov. 
1840, when the town was reduced to rums by a three liouns’ 
bombardment from the Biitish fleet, acting as the allit'.s of 
the sultan. The Turks were again put in posse.shion of it 
in 1841. 

Acre is situated on a low promontorj*-, at the northern 
extremity of the Bay of Acre. The bay affords no shelter 
in bad weatlier; and the port is scarcely capable of contain- 
ing a dozen boats. Vessels coining to tins coast, therebae, 
generally frequent the anchorage of Caiffa, on the south 
side of the bay. Acre is 80 miles N.N.AV of Jerusalem, 
and 27 S. of Tyre Population, 10,000. 

ACROBAT (from aKpo/Sareoi, to ualk (»n tiptoe), a ntpe- 
dancor Evidence exists that theie uere very skdfnl pei- 
formors on the tight-rope (funamhuli) among the ancient 
Romans. Modern acrobats generally use a long pole, 
loaded at the ends, and by shifting this are enalilcd to 
maintain, or readily to recover, then* equilibrium. By an 
extension of the meaning of the term, acrobatic feats now 
include trajifeze leaping and similar perfuimance.s. 

AOROCERAUNIA, iu Ancient Uengmqdiy, a promon- 
tory iu the N.W. of Epirus, which terminates the Abuilis 
Ceraunii, a range that runs S.E. from the promontory 
along the coast for a number of miles, and is sujtpttsed to 
have derived its name from being (jften struck withjight- 
uing. The cape (now called Glossa by the Greeks, and L\ n- 
guetta by the Italians) is m lat. 40® 25' N. 

ACROGENjE is the name applied to a division of acoly 
Icdonous or cryptogamous plants, in which leaves are pre- 
sent along with vascidar tissue. In the higher divisions of 
AcrogenSjOS ferns and lycopods, the tissue cuusi.sts of walari- 
form vessels, while in the lower divisions spiral e< ll.s art! 
observed, which take the place of vessels. The teim Aero- 
gen means summit-grower, that is, a plant in whiiili the 
stem increases specially by the .summit. This is not, how- 
ever, stiictly accurate. 

ACllOLITH (uLKpoXiOoi), statue.s of a tiansiti<»n p(n*i<id 
in the history of plastic art, iu which the tiunlc of the 
figure was of wood, and the head, hands, and feet of 
marble. 'The wood was concealed either by gihhng or, 
more commonly, by drai)eiy, and the marble part.s alom* 
were exposed. Acroliths are fre<picntly im‘niion«‘<l liy 
Pausanias, the be.st known .specimen being the !Miner\a 
Areia of the Plataeans. 

ACRON, a celebrated physician, born at Agii^entum 
in Sicily, who was contemporaiy with IkniH-dncJes, and 
must therefore have lived in the 5th centiu*y before, Gliri.'.t. 
The successful measure of lighting large tires, and purify- 
ing the air with perfumes, to imt a .stop to the pc.stilcncf 
that raged in Athens (430 n.a), i.s said to have originatMl 
with him; but this has been questioned on chronological 
grounds. Pliny is mistaken in saying that Acron wus the 
founder of the sect of the Empirici, w'hich did imt e.vist 
unta the 3d centuiy before Christ. The erri>r j»ri)bably 
Mose from a desire on the part of the sect to estubiish for 
ita^ a greater antiquity than that of the Dogmatiin. 
Sradas gives the titles of several works written by Acron, 
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on medical subjects, in tbe Doric dialect, but none of 
tliese now exist. 

ACROPOLIS (’A/epoTToXts), a word signifying tlie upper 
town, or cMef place of a city, a citadel, usually on the 
summit of a rock or hill. Such buildings were common in 
Greek cities; and they are also found elsewhere, as in the 
case of the Capitol at Rome, and the Antonia at Jerusalem; 
but the most celebrated was that at Athens, the remains of 
which still delight and astonish travellers. It was enclosed 
by walls, portions of which show traces of extreme antiquity. 
It had iiiiie gates; the pnnciiial one was a splendid stiuc- 
ture of Peiitehcan maible, in noble Doric architecture, 
which bore the name of Proiiylaia. Besides other beauti- 
ful edifices, it contains the TLapBevuiv, or temple of the 
virgin goddess Athene, the most glorious monument of 
ancient Grecian architecture. 



Gi’oiiikI plan of tlio Acropolis of Athens. 
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ACROSTIC (from u/epo? and oTt^os, meaning literally 
the cxtioniity of a verso), is a species of iiootical composi- 
tion, so constructed that the initial letters of the lines, 
taken consticulivoly, form certain names or other particular 
words. This fancy is of considerable antiqiuty, one of the 
most remarkable examples of it being the voi’ses cited by 
Lactaiitius and Eu.sebius in the 4tli ceutuiy, and attri- 
buted to tho Brytluu'au sibyl, the initial letters of which 
form the words ^Ijjorovs Xpicrro^ ®eov vtos o-conyp: “ Jcsus 
Cliiist, the Son of God, the Saviour," vitli the addition, 
according to some, of erravpos, “the cro.s.s," The iTii t.iaT.q 
of tlio .shorter form of this again make up tho word ix^vs, 
lo wliicli a mystical meaning has been attached (Augustine, 
J)e Civilate Ut'i, IS, 23), thus constituting another kind 
of acrostic. The arguinciits of tho comedies of Plautus, 
with acro.stics on the names of the respective plays, are 
probably of still earlier date. Sir John Davies (1070- 
1()2G) wrote twenty-six elegant Jfymns to Astreen, each an 
aerostio on “ Elizabotha llegiiia;" and Mistress Mary Page, 
in Fiu/iti'fi Jioule^ 1037, commemorated 420 celebrities of 
her time in acrostic verses. The same fonn of composition 
i.s often lo bo mot with in tho writings of more recent 
versifiers. Somotimes the lines are so combined that the 
final letters as well as the initials are significant. Edgar 
.Vllan Poe, with chiimctoristic ingenuity, worked two 
numoii — one of them tliat of Frances Sargent Osgood — ^into 
verses in such a way that tho letters of the names corre- 
sponded to the first letter of the first line, the second letter 
of the second; tii© third letter of the third, and so on^ 


GenemUy speaking, acrostic verse is not of much value, 
and is held in shght estimation. Dr Samuel Butler says, 
in his “Character of a Small Poet," “Fe uses to lay the 
outsides of his verses even, like a bricklayer, by a line of 
rhyme and acrostic, and fill the middle with rubbish." 
Addison {Spectator, No. GO) found it impossible to decide 
whether the inventor of the anagram or the acrostic were 
the greater blockhead ; and, in describing the latter, says, 
“I have seen some of thorn where the verses have not only 
been edged by a name at each extremity, but have had the 
same name running down like a scam through the middle 
of the poem." And Dryden, in Mac Flechioe, scornfully 
assigned ShadwcU the rule of 

“ Some peaceful province in acrostic Land,” 

The name acrostic is also applied to alphabetical or 
“ abecedarian" verses. Of these wo have instances in some 
of tho Hebrew psalms {e.g , Ps. xxv. and xxxiv.), the 
successive verses of which begin with the letters of Ibc 
alphabet in their order. The stmeture of Ps. cxix is still 
more elabomto, each of the verses of each of the twenty- 
two parts commencing with the letter which stands at the 
head of the part in our English translation. Alphabetical 
verses have been constructed with evciy word of the suc- 
cessive lines beginning with the successive letters of tho 
alphabet. 

By an extended use of tho tenn acrostic, it is applied 
to tho formation of words from the initial letters of otliei 
words. referred to above, is an illustratiou of this. 

So also is the woid “ Cabal," which, though it was in use 
before, with a similar meaning, has, from the time of 
Charles II., been associated with a particular nmiistry, 
from the accident of its being composed of Clilford, Ashley, 
Buckingham, Arlington, and Lauderdale. Aldn to this 
are tho names by which tho Jews designated thoii 
Rabbis; thus Rabbi Moses bon Mairaon (bettor knovn 
as Maimouidcs), was styled “ Rambam," from the initials 
RM.B.M.; Rahbi David Kimchi (R.D.K.), “Radnic," &c. 

A species of puzzle, scarcely known twenty years ago, 
but very common now (see English Catalogue, 1803-71, s. v. 
Acrostics), is a combination of enigma and double acrostic, 
in which words arc to bo guessed whose initial and finol 
letters form other avords tliat are also to be guessed. Thus 
Sleep and Dream may have to be discovered from the first 
and last letters of Sound, Lover, Europe, Elia, and Palm, 
all cxiiresscd enigmatically. 

ACT, in Dramatic Liiej'oture, signifies one of those 
parts into which a play is divided to mark the change of 
of time or place, and lo give a respite to tho actors and to 
tho audience. In Greek plays there are no separate acts, 
the unities being strictly observed, and the action being 
continuous from beginning to end. If the principal actors 
loft tiic stage tho chorus took up the argument, and con- 
tributed an integral part of the play, though chiefly m the 
form of comment upon tho action. When necessary, 
another drama, which is etymologically the same as an act, 
carried on the history to a later time or in a different place, 
and thus wo have the Greek trilogies or groups of three 
dramas, in wdiich the same characters reappear. The 
Roman poets first adopted tho division into acts, and sus- 
pended the stage business in tho intervals between them. 
Their number was usually five, and tho rale was at last 
laid down by Horace in tho Ars Poetica — 

** Neve minor, nen sit q^uinto pintluctior aetu 
Fabula, quae posoi vult, et spoctata reponi." 

" If you would liave your play deserve success, 

Give it five acts complete, nor more nor lass,” 

—Fremeis. 

On tho revival of letters this rule was almost universally 
obserred by dramatists; and that there is at:\ inherent eon 
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venience and fitness in tlie number five is evident from tbe 
fact that Shakespeare, who refused to he tramnaelled by 
merely arbitrary I’ulcs, adopts it in all his plays. Some 
critics have laid down rules as to the part each act should 
sustain in the development of the plot, but these are not 
essential, and are by no means universally recognised In 
comedy the rule as to the number of acts has not been so 
strictly adhered to as in tragedy, a division into two acts 
or three acts being quite usual since the time of hlohcre, 
who first introduced it. 

It may he well to mention here Milton’s SamsmAgonistes 
as a specimen in T^-n g llsb literature of a dramatic work 
founded on a purely Greek model, in wliich, consequently, 
there is no division into acts. 

ACT, in Law, is an instrument in writing for declaring 
or justifying the truth of anything; in which sense records, 
decrees, sentences, reports, certificates, dsc., are called acts. 
The origin of the legal use of the word Act is in the acta 
of the Roman magistrates or people, of their com-ts of law, 
or of the senate, meaning (1) what was done before the 
magistrates, the people, or the senate; (2) the records of 
such public proceedings. 

ACT OR PARLIAMENT. Aix Act of Parhamont may 
be regarded as a declaration of the Legislature, enforcing 
certain rules of conduct, or defining rights and conferiing 
t.bfl-m upon or withholding them from certain persons or 
nlngRAH of persons. The collective body of such dedara- 
tious constitutes the statutes of the realm or written law 
of the nation, in the widest sense, from Anglo-Saxon times 
to the present day. It is not, however, tiU Magna Charta 
that, in a more limited constitutional sense, the statute- 
book is generally held to open, and tlie Parliamentary 
records only begin, to assume distinct outlines late in the 
reign of Edward I. The maladministration of the common 
law by the royal judges had gradually taught the people 
the necessity of obtaining written declarations of thoir 
rights — often acknowledged, still oftenor violated. Insen- 
sibly almost, the Commons, whose chief function it origin- 
ally was to vote supplies to the crown, began to couple 
thoir grants with petitions for the redress of grievances. 
The substance of these petitions and of the royal responses 
was in time made the groundwork of Acts which, as framed 
by court redactors, and appearing annexed to proclamation- 
writs after the dissolution of Parliament, were frequently 
found seriously to misrepresent its will. To check this 
evil an Act was passed (8 Henry lY.), authorising the 
Commons to be represented at the engrossing of the Par- 
liament roll; but even this surveillance was not enough, 
for in the beginning of the reign of Henry Y. it was enacted, 
at the instance of the Commons, that in regard to their 
petitions the royal prerogative should in future be limited 
to granting or refusing them simplidter. In this way it 
became a fixed constitutional principle that an Act of Par- 
liament, to be valid, must express concurrently the will of 
the entire Legislature. It was not, however, till the reign 
of Henry YL that it became customary, as now, to intro- 
duce bills into Parliament in the form of finished Acts; and 
the enacting clause, regarded by constitutionalists as the 
first perfect assertion, in words, of popular right, came into 
general use as late as the reign of Charles II. It is thus 
expressed: — “Be it enacted by the King’s most excellent 
Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal and Commons in this present Par- 
liament assembled, and by the authority -of the same.” 
The use of the preamble with which Acts are usually pre- 
faced, is thus quaintly sot forth by Lord Coke, — “ The 
rehearsal or preamble of the statute is a good meane to 
find out the meaning of the statute, and, as it were, a key 
to open the understanding thereof.” Originally, the col- 
lective Acts of each session formed but one statute, to 


which a general title was attached, and for thi.s reason an 
Act of Pai-hanient is always cited as the chapter of a par- 
ticular statute— e g., 24 and 25 Yict. c. 101. Titles veie, 
however, prefixed to individual Acts as early as 1488. 
Since 33 Geo. III. c. 13, an Act of Parliament is com- 
plete whenever it receives the royal assent, and takes effect 
from that date, unless the Act itself fix some other. British 
Acts require no formal promulgation, for it is presumed that 
every subject of the realm is cognisant of the resolutions 
of Parliament, either by himscH or hi.s representative 
thojrein. 

Modem Acta of Parliament aie— 1. VuUic. Those are 1 anding on 
all citizens, and. are ex officio cognisable by the judge.s. Since IS.'O 
cveiyActislicldto be imblie nnle&a the contiaiybc expieasly dechued. 
2 Frivaie Acts Tlieso relate to particular ehis-ses, person.s, or jilaecs. 
Private Acts are (1) Personal, viz., those vhioli relate to nanie, 
natoralisation, e.statc, &c., of particiilai poraons (2.) IjOimI, allect- 
ing bridges, canals, docks, turnpikes, railways, &c. To piei ent such 
Acts from bemg unduly passed, the promoteis of ])ii\alc bills aie 
reqiiiied to comply with the standiiig orders of the two Housed, by 
which private bill proeediue is rcgiihited. Acts ol Paih.inicnt, l<ir 
convenience of reference, are clasiilied as Piihlic Gener.il Atds, Local 
and Personal Acts declaied Public, Piivate Acts piinled, .and Private 
Acts not printed. Public Goueriil Acts (if no exception be i>\pi es.sed), 
extend to Great Kntam and Ireland, exelubively only of the Channel 
Islands and the Isle of Man. 

The first complete edition of English Acts of Parli-iinent imblished 
by state anthoiity appeared between the yeais 1810 and 1824. It 
mcludos the cai-ly chaiteis, and ends W'ltli the reign of Queen Anne 
Many private etUtions of the statutes had appeared pievious to Unit 
of the liecoid Commissioners. The jn-actico of printing Acts of P.ir- 
lioineut commenced in the icign of Kichard III. The ehaiteis and 
Acts were written in Latm till the Statutim de Sraemrio, 51 Henry 
III. (1266), which is in Iiench. The Acts of Edward I. arc Inilis- 
ciiininately in Latin or Erench ; hut from the foiu-th year of Hcniy 
YII. Acts are exclusively in English. 

Scotefi Aets.—Thes earliest attomids at a written ri'coid of thu pr<i. 
ccedings of the Parliament of Scotland consisted of detaehed iiusliu- 
ments or indentures, and the next step was the entering (jf these 
detached instruments on a roll for inoio pcrnMneiit jm henatmii. 
Ho such record, however, is prescivial before llio disputed suecea- 
sion, W'luch coinmeueed in 1289. The cjirliest roll of ffiaciUt in 
parlimiiento is dated 1292 ; but the Blttk BuiJe, coiilaining a seih s 
of proceedings in Parliament from 13.57 to 1402, is ^ the ia«)st iin- 
poitant of tho earliest records of Parliament. Tins oiiguml hooks of 
Pailiament of theicigus of James I. and James II. are not i»resci vetl, 
hut from the year 1466 doivn to the Union a voluminous, hut. imt 
unhrolccn, series has boon preserved. l)ow’n to the reign of James 
V., scarcely any Act in the original registers is dMinguished hy_a 
title or rubric j and even after that iieriod the praotioe has not in 
tins respect been uniform. In like inanner there is no numeiation 
of the Acts of Parliament during this period. Tho language of the 
earhe&t Scotch records is in Latin; hut as early as 1398 some of the 
proceedings of Paiiiiiment or the Council-General were written in 
Scots, and subsequently to 1424 always in that language. Uiiliko the 
English Acts, French was never used in Scotch legislation. In 1541 
a sSection of the Acts of James V. was printed. The first edition of 
the Acts was published in 1506, the soeoml in 1597, thu iLiul in 
1681; and the great national work, tho complete record of Piulm* 
ment, has just heuu completed, with n geiiei.il index to the! whedc 
Acts from 1124 to 1707, which forms the great renertory (jf the, 
legal, constitutional, and political history of S(!otIaneI. In 1510 an 
Act was peisjed lequiring Ml the Acts of Pailiament to 1«? itronouiieed 
in presence of the king and the estates,— tho assent of tlie king 
hcmgindicatedbyhis toueJiing tliem with the sceptre ; and in 1641 it 
was oi-dained that tho Acts passed inl010]><!puhliKhe«l in llu* king's 
name, and with the coiisiait of the estates. Hut during the civil 
war the Acts of Parliament were passed in nanipof the e,states alone. 
These Acts, however, w'cre rescinded after the realoratiou of CharlcH 
II. by Act 1661, c. 126, because "tho power of making hiws is un 
(Hsential privffege of the royal pivrogiitivc.” In 1457 an Act wjus 
passed for Tiroclainimg the Acts of I’arliument in tho Hhin*3 and 
burghs, tliatnoiio be ignorant; and in 1581 itwas oidained that 
Acts need not be pronlaimed at tlie market-eros.s of the head burgh 
of each shire, hut at tho market-cross of Ediulmrgh only, the lieges 
obeying them forty days thereafter. The dwk of register wa.M 
always hound to give extracts of Acts to tlic Ih'go.s in their jiarti- 
ffliifir affairs. In 1425 a committee, consisting of an ec|uul nuial«*r 
of each estate, was appointed to amend tho books of law; and in 
1507 a commission wua ksued to codify the laws, civil and muni- 
cipal, dividing them into heads like tlie Homan law,— the heads as 
they are re^y to be brought to Parliament to be confimied. Lord 
Bacon recommended tbe Scotch Acts for their *‘exceUent brevity** 
His lordship's praise applies vciy properly to the Acts down to tlw 
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reign of Queen ilary end llio early part of the reign of James VI. ; 
but tlie logomacliy of subseq^uent legislation is intolerable to the 
consultei. 

Irish Ada raay'lic said to commence A.D. 1310, m the reign of 
Edward II , and to close ■« itli the union -with the Biitidi Paiba- 
ment in 1801. From the foimer date, howevci, theie is a break 
till 1429. In 1495 Poyniiufs Law provided that no bill slioidd 
be introduced into the Irish Parlitiment which has not jire- 
viously received the royal assent in England; and till 1782 the 
Parliament of Ireland leniained in tutelage to that of England. 
Since 1801 it has been incorporated -vYitli the Parliament of Gicat 
Britain. 

ACT OF SEDERUNT, in Scotch Law, an ordinance for 
regulating the forms of procedure before the Court of 
Session, passed by the judges in viitue of a power con- 
ferred by an Act of the Scotch Parliament, 1540, c. 93. In 
former times this power was in several instances clearly 
exceeded, and such Acts of Sederunt requu-ed to be rati- 
fied by the Scotch Parliament; but for more than a centuiy 
and a half Acts of Sedciunt have been almost exclusively 
confined to matters relating to the regulation of judicial 
procedure. Many recent statutes contain a clause empower- 
ing the court to make the necessary Acts of Sederunt. A 
quorum of nine judges is required to pass an Act of 
Sederunt. 

ACTS OE THE APOSTLES, tho fifth among tho 
canonical books of the New Testament. What has to be 
said on this book ivill naturally fall under the following 
heads : Tho state of the text; the authorship; the object 
of tho work ; the date and the place of its composition. 

The State of the Text. — The Acts is found in two MSS. 
generally assigned to the 4th century, tho Codex Shiai- 
tic%i8, in St Petersburg, and tho Codex Vaticanus, in Rome; 
III one MS. assigned to the 5th century, the Codex Alex- 
andt'inm, in the British Museum ; in two MSS. belonging 
to the Gth century, the Codex Bezm, in Cambridge, and 
tho Codex Laudkinnn, in Oxford; and in one of tho 9th 
century, the Codex Balkvpmtm Forftriamts, in St Peters- 
burg, with the exception of chapter first and eight verses 
of chapter second. Largo fragments are contained in a 
MS. of the 5th century, tho Codex Ephroind, in Paris. 
Fragments are contained in five other MSS., none of whidi 
is later than the 9th century. The.sc are all tho uncial 
MSS. containing the Acts or portions of it. 

The hfSS. in Oxford and Cambiidge differ widely from 
the others. This i.s c.spcciiilly tho case with the Cambridge 
MS., the Codex Be-.io, which i.s said to contain no less 
than six hundred interpolations. Scrivener, who has edited 
this MS. with groat care, says, “ Wliilo the general cotn-so 
of tho history and tho spirit of the work remain the same 
as in our commonly received text, we perpetually encounter 
long iiassiigcs in Codex Bezos which resemble that text 
only as a loose and explanatory paraphrase recalls tho 
original form from whicli it sprung; save that there is no 
difference in tho language in this instance, it is hardly an 
exaggeration of the facts to assort that Codex D [i.c., 
Codex Ber.(v] reproduces tho textus receptus of the Acts 
much in the same way that one of the best Chaldee 
Targums doc‘.s tho Hebrew of tho Old Te.stament, so wide 
are the vaiiatiuns in tho diction, so constant and inveterate 
the practice of expanding the narrative by means of inter- 
polations.” jScriveuer here a.ssumes that the additions of 
tho Codex Bezos are interpolations, and this is tho opinion 
of nearly all critics. There is one, however, Borncmami, 
who thinks that the Codex Bezos contains tho original 
text, and that the others are mutilated. But oven sux>- 
posing that wo were quite sure that tho additions were 
interpolation.s, the Codex Bezos makes it more difficult to 
detonnine what the real text wa.s. Scrivener, with good 
reason, supposes that the Codex Bezos is derived from an 
original which would most likely belong to the third cen- 
tury at the latest. 
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Authorship of the Worh — In treating this subject we 
begin with the external evidence. 

The first mention of the authorship of the Acts in a well- 
authenticated book occui’s in the treatise of Irenseus against 
heresies, w^ntten between the years 182 and 188 a.d. 
Irenoeus names St Luke as the author, as if the fact were well 
known and undoubted. He attributes the third Gospel to 
him, and calls him “ a follower and disciple of apostles " ( jy. 
iii. 10, 1), He states that “he ivas inseparable from Paul, 
and was his follow-workor in the gospel” {H. iil 14, 1). 
The next mention occurs in the Stromata of Clemens 
Alexandrinus, written about 195 A.®., where part of St 
Paul’s speech to the Athenians is quoted with the words, 
“Even as Luke also, in the Acts of the Apostles, records 
Paul as saying” {Strom, v. xii, 82, p. G 9 6, Pott) The 
Acts of the Apostles is quoted by Tertullian as Sciipture, 
and assigned to St Lulce {Adv. Mar. v. 2 and 3). Origen 
speaks of “ Luke who wrote the Gospel and the Acts ” 
(Ens. IT. E. vi, 25) ; and Eusebius includes the Acts of 
the Apostles in his summary of the books of tho New 
Testament {Il'ist. Eccl in. 25). The Muratoriau canon, 
generally assigned to the end of the second or beginning of 
5ie third centmy, includes the Acts of the Apostles, assigns 
it to St Luke, and says that ho was an eye-witness of the 
facts recorded. There is thus unanimous testunony up to 
the time of Eusebius that St Luke was the author of the 
Acta This unanimity is not disturbed by the circum- 
stance that some heretics rejected the work, for they did 
not deny the authorship of the book, but refused to 
acknowledge it as a source of dogmatic truth. 

After tho time of Eusebius we find statements to the 
effect that tho Acts was httlo known. “Tho existence 
of Riis book,” Chrysostom says, “ is not known to many, 
nor tho person who wrote and composed it.” And Photius, 
in the ninth century, says, “ Some maintain that it was 
Clement of Romo that was tho writer of the Acts, others 
that it was Barnabas, and others that it was Luke the 
Evangelist.” 

Irenseus makes such coj)ious quotations from the Acts 
that we can feel sure that he had before bm substantially 
our Acta Wc cannot go further back than Irenmus with 
certainty. If, as we shall see, tho writer of tho Acts was 
also the writer of the third Gospel, we have Justin Martyr’s 
testimony (about 160 a.d.) for the existence of the third 
Gospel in his day, and therefore a likelihood that the Acts 
existed also. But we have no satisfactory evidence that 
Justin itsed the Acts, and there is nothing in the Apostolic 
Fathers, nor in any work anterior to tho Letter of the 
Churches of Vienne ai\d Lyons, written probably soon after 
177 A.©., to prove the existence of the Acts. 

The weight of external evidence therefore goes entirely 
for St Luke as the author of the Acts. But it has to be 
noticed, that the earliest testimony is more than a hundred 
years later than the events described in the Acts. We 
have also to talce into account that Irenseus was not 
critical. We find him calling tho Bastor of llermas Scrip- 
ture; Clemens Alexandrinus also calls the Bastor inspired; 
and Origen not merely attributes inspiration to the work, 
but makes the author of it the Hermas mentioned in the 
Epistle to the Romans. All scholars reject the testimony 
of Irenseus, Clemons Alexandrinus, and Origen in this 
matter. The question arises. How far are we to trust 
them ill others of a simEar nature 

We turn to the internal evidence. And in the very 
commencement wo find the author giving himself out as 
tho person who wrote tho third Gospd. This daim has 
been almost universally acknowledged. There is a remark- 
able similarity of style in both. The saihe peculiar modes 
of expression continually occur in both; and throughout 
both there e(xist continnal reffitehces backward and foiv 
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ward, wliich. imply tlie same authorship. There are sorae 
difficulties in the way of this conclusion. Two of these 
deserve special notice. If we turn to the last chapter of 
the Gospel, we find it stated there (ver. 13) that two dis- 
ciples met Jesus on the day of the resurrection, as they 
were going to Emmaus. Towards nightfall (ver. 29) he 
entered the village with thomj and as he reclined uuth 
them, he became known to them, and disappeaied. 
Whereupon “ at that very hour” (ver. 33) they rose up and 
returned to Jerusalem, They found the eleven assembled, 
and told them what had happened to them. “ "While they 
were saying these things, ho himself stood in the midst of 
them” (ver. 36). The apostles gave him a piece of fish, 
and he ate it. “ But he said to them” (ver. 44), so the 
narrative goes on, and it then relates his speech; and at 
ver. 50 it says, “ He led them out to Bethany,” and then 
disappeared from them. This disappearance was final; 
and if the words used in the Gospel make us hesitate in 
determining it to be his ascension, such hesitation is 
removed by the opening words of the Acts. According 
to the Gospel, therefore, all the events now related took 
place, or seem to have taken place, on the day of the 
resurrection, or they may possibly have extended into the 
next morning, but certainly not later. The Acts, on the 
contrary, states that Jesus was seen by the disciples for 
forty days, and makes him deliver the speech addressed to 
his disciples and ascend into heaven forty days after the 
resurrection. The other instance is perhaps still more sin- 
gular. In the Acts we have throe accounts of the conversion 
of St Paul — ^the first by the writer himself, the other two by 
St Paul in his speeches The writer states that (ix 4, 7) 
when the light shone round Paul, he fell to the ground, 
“but the men who were journeying with him stood dumb.” 
St Paul himself says (xxvi. 14) that they aU fell to the 
ground. The writer says (ix. 7) that St Paul’s com- 
panions hoard the voice, but saw no one. St Paul himself 
says (xxii. 9) that his companions saw the hght, but did 
not hear the voice of him who spake to him. And finally, 
all these accounts differ in their report of what was said 
on the occasion. Notwithstanding these differences, even 
these very accounts contain evidence in them that they were 
written by the same writer, and they do not destroy the force 
of the rest of the evidence. The case would be quite different 
if Baur, Schwegler, and Wittichen were right in supposing 
that the Gospel of Luke contained documents of opposite 
tendencies It would then be necessary to assiune different 
authors for the different parts of the Gospel, and still an- 
other for the Acts But this theory falls to the ground if 
the Tubingen theory of tendencies is rejected. 

The Acts itself claims to be ivTittcn by a comjianion of 
St Paul. In chap. xvi. 10, the writer, without any previous 
warning, passes from the third person to the first. St Paul 
had reached the Troad. There he saw a vision inviting 
him to go to Macedonia, “ But when he saw the vision, 
straightway sought to go out into Macedonia.” The 
use of the “ we” continues until Paul leaves Phihppi. In 
chap. XX. Paul returns to Philippi, and the “we” is 
resumed, and is kept up till the eud of the work, Iremeus 
(JI. lii. 14, 1) quotes those passages as proof that Luke, 
the author, was a companion of the apostle. The minute 
character of the narrative, the accui-ate description of the 
various journeyings, the unimportance of some of the 
details, and the impossibility of contriving all the inci- 
dents of the shipwreck without experiencing them, are 
strong reasons for believing that we have the narrative of 
an eye-ivitness. And if we allow this mudi, wo can 
scarcely help coming to the conclusion that this eye-witness 
was the author of the work; for the style of this eye-witness 
is exactly the style of the writer who composed the previous 
portions. Some have supposed that we have here the per- 


sonal narrative of Timothy or of Silas; but this supposition 
would compel us to believe that the writer of the Acts was 
so careless as to tack documents together without remem- 
bermg to alter their form. Such a procedure on the part 
of the skilful writer of the Acts is unlikely in the highest 
degree The “we” is introduced intentionally, and can 
be accounted for only in two ways; either by supposing 
that the writer was an cyc-wituess, or that he uished to 
be thought an eye-vitnoss, and borrowed the nairative of 
an eye-witnoss to facihtato the deception Zeller has 
adopted tlus latter alternative; and tins latter alternative 
is the only possible one for those vlio assign a very late 
date to the Acts. 

We may test the writer’s claim to be regarded as a com- 
panion of St Paul by comparing liis stateinciits vith those 
of the other books of the New Tostament. A.s might bu 
expected, the great facts recorded in the Gospels are repro- 
duced accurately in the Acts. There is only one inailced 
difference. St Matthew says (xx\'ii. 5, 7) that Judixs cast 
the traitor’s money into the temple, and the priests bought 
■with it a field for the burial of strangers, St Peter in A(!t.s 
(i 18) says, that Judas himself imrcbascd a iield vilh the 
reward of his iniquity. St Matthew says that he went and 
hanged hunsclf, St Peter that he fell headlong and burst in 
the middle. St Matthew says, or rather seems to say, that 
the field was called the field of blood, because it was pur- 
chased w'lth blood-money; St Peter seems to attrilnito the 
name to tho circumstance that Judas died in it. 

The Acts is divided into two distinct parts. The fii^t 
deals with tho church in Jerusalem, and especially narrates 
the actions of St Peter. We have no external means of 
testing this portion of tho narrative. The Acts is the only 
work from which information is got in regiird ti) llii'.'<i) 
events. Tho second part pursues tho history of the aposi lo 
Paul; and here we can compare the statements made in the 
Acts with tliosc made in the Epistles. Now here again wo 
have a general harmony. St Paul tiuvels in tho regions 
whore his Epistles show that ho founded eliurclie-s. 'J'ln* 
friends of St Paul mentioned in tho Acta are also the 
fnonds acknowledged in tho Epistles. And there are 
many minute coincidences. At the sumo time, we learn 
from this comparison that St Luke is not anxious to give 
minute details. Timothy probably visited Athens vliile 
St Paul was there. This we learn from 1 The.s.s. iii. 1, but 
no mention is made of this visit in the Acts. Again, we 
gather fiom the Epi.stles to the Corinthians that St I’aul 
paid a visit to Corinth, which is not recorded in the Act.s, 
Moreover, no mention is made of Titus in tlio Act.s. 'J’he.'-e, 
however, arc shght matters; and it must 1 k‘ allowed that 
there is a general agreement. But attention has been 
drawn to two remarkable excciitions. The.se arc the ac- 
count given by St Paul of his vi.sits to Jeru.«alt!m in the 
Epistle to the Galatians and that given by St luike; uml 
the character and mission of tlie apo.stlii I’aul, a.s they 
appear in his letters and as they appear in the Acts. 

In regard to the first point, St Paul himself .say.s in the 
Epistle to the Galatians, that after his conver.-ion stniiglit- 
way he held no counsel with llesh and Idood, nor <li«l he 
go up to Jerusalem to the apo.stle.s who were before him; 
but he went away to Arabia and returnml to J).Hnas(;us; that 
then after three years ho went iij) to Jerusalem to .seek for 
Cephas, and he remained with him fourteen thiya. He at 
that time saw only two apo.stle.s, — Peter, aud*Jame.s the 
brother of the Lord. He then went away to Syria and 
Cilicia, and was unknown by face ti» the cliurehe.s of Jiulea, 
He says that fourteen years after this he went up lo Jtu’ii- 
salem with Barnabas, taking Titus witli him. ( )n tliii! 
occasion he went up by revelation. Ht Paul introduces 
tfiiese facts for a purpose, and this purpose is that he 
might ptove his independence as an apostle. He liad acted 
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solely on the revelation given to himself. He had neither 
required nor obtained sanction from the other apostles 
He wiis an apostle, not sent forth from men nor trough 
men, but through Jesus and God. Wlicn we turn to the 
Acts, we find that no mention is made of the journey to 
Arabia He stays some days at Damascus, and then 
begins to preach the gospel. Ho continues at this woik a 
considerable time, and then, in consequence of the plots 
of the Jews, he secretly withdraws from Damascus and 
proceeds to J eiTisalem. The brethren there are suspicions 
111 regard to him, and their fears are not qmeted until 
Barnabas takes hmi to the apostles; and after this intro- 
duction he goes in and out amongst them, and holds dis- 
cussions with the Hellenists. FmaUy, when the Hellenists 
attempt to kill him, the brethren send him to Tarsus. In the 
Epistle to the Galatians St Paul does cverytlung for him- 
self, instigated by his inward fechiigs. In the Acts ho is 
forced out of Antioch, and sent by the bi-ethren to Tarsus. In 
the Galatians St Paul stays only a fortnight, and seos only 
St Peter and St J amos of the apostles, and was mikno-wii by 
face to the churches of Judea. In the Acts Barnabas takes 
him to the ajjostlcs, and ho continues evidently for a period 
much longer than a fortnight, going in and out amongst 
them. Thou in chap. xi. 30, he goes up a second time to 
Jerusalem, — a visit which seems mconsistent -with the nan-a- 
tivo m the Epistle to the Galatians. And finally, when he 
goes up to Jerusalem, the Acts does not represent him 
going up by an independent levclation, but as being sent 
up; and it says nothing of his taking an independent part, 
but represents hmi as submitting to the apostles. 

This, however, leads us to the treatment of the character 
of St Paul by the writer of the Acts Some of the 
Tubingen critics assort that the writer shows iU-wuU to St 
Paul, but they are evidently wrong. On the contrary, the 
character of the apostle as given in the Acts is full of grand 
and noble traits. Yet still there are some singular pheno- 
mena in the Acts. St Paul claimed to be an apostle by the 
will of God. Ho had as good a right to be an aposHo as 
St Peter or St Jamo.s. Yet the writer of the Acts never 
calls him an apostle in the strict sense of the term. lie 
is twice called an apostle, namely, in Acts xiv. 4 and 
14. Oil both occasions his fellow-apostlo is Biirnabas; 
but Barnabas was not one of the twelve, and not an 
apostle ill the strict sense of the term. And even in 
these verses the reading is doubtful. The Codex Baex 
omits tlie word aposile in the 11th verse, and makes 
the Itli liable to suspicion by in, sorting an addition to it. 
fSt Luke also brings prominently forward as the proper mark 
of an apostle, that he should have com 2 )amed with the Lord 
from his bajitism to his ascension, and describes the fiUing 
up of the number of the twelve by the election of Matthias. 
And if St Luko’,s narmtivo of St Paul’s conversion be 
minutely examined, it will be perceived that not only docs ho 
not mention that St Paul saw Jesus, but the circumstances 
as related scarcely iiormittcd St Paul to see Jesus. He 
was at once daiszlod by the light, and fell to the ground. 
In this prostrate condition, with his eyes shut, he heard the 
voice; but at first he did not 'know who,so it was. And 
when he opened his eyes, ho found that he was blind- The 
words of Ananias imidythat St Paul really did see Jesus, 
but St Luke abstains from any such statement. And St 
Paul is nut treated by tlio Jewish Christians in the Acts as 
an,independeut apostle. He is evidently under submission 
to the apostles at Joru.salom. 

Furthermore, the i>oint on which St Paul specially insists 
in the Epistle to the Galatians is, that he was appointed the 
apostle to the Gentiles as St Peter was to the circumcision, 
and that circumcision and the observance of the Jewish law 
were of no importance to tho Christian. St Paul’s words on 
this point in all his lettora aro strong and decided. But in 
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the Acts it is St Peter that opens up the way for tho Gentiles. 
In St Peter’s mouth occurs the strongest language in regard 
to the intolerable nature of the law. Hot a word is said of 
the quarrel between St Peter and St Paul. Tho brethren in 
Antioch send St Paul and Barnabas up to Jerusalem to ask 
the opimon of the apostles and elders. St Paul awaits the 
decision of the apostles, and St Paul and Barnabas carry 
back the decision to Antioch And throughout the whole 
of the Acts St Paul never stands forth as the champion 
of the Gentiles. Ho seems continually anxious to reconcile 
the Jewish Christians to himself, by observing the law of 
Moses. He circumcises Timothy, and he poiforms his 
vows in the temple. And he is particularly careful m his 
siiecchcs to show how deep his respect for the law of 
Moses is. In this regard the letters of St Paul aro very 
dilierent from his speeches as given in tho Acts. In the 
Eiuatle to the Galatians ho claims iDcrfect frcoduiii fur him- 
self and the Gentiles from the observance of the law; and 
neither in it nor m the Epistle to tho Corinthians does 
he take any notice of the decision to which tho apostles 
aro <iaid to have come in their meeting at Jerusalem. And 
yet tho narrative of St Luke inqjhes a different state of 
affairs from that which it actually states in words; for why 
should the Jews hate St Paul so much more than the other 
apostles if there was nothing special in his attitude to- 
wards them 1 

We may add to this, that while St Luke gives a rather 
minute account of the sufferings of St Peter and tho church 
in J erusalom, he has not brought prominently forward tho 
peiils of St Paul. St Paul enumerates some of his suffer- 
ings in the second Epistle to the Corinthians (chap, xl 
23-28). St Luke has omitted a great number of these. 
Thus, for instance, St Paul mentions that he was thrice 
shipwrecked. St Luke does not notice oiio of those ship- 
wrecks, that recorded in the Acts having taken iilace after 
the Epistles to tho Corinthians wore written. Some also 
think that St Luke details several occurrences which aro 
scarcely in harmony ■with the character of St Paul. They 
say that tho dismissal of John Mark, as recorded in the 
Acts, is a harsh act. St Paul’s remark, “ I wist not tliat 
ho is the high priest” (xxiii. 6), they regard as doubtful in 
jiomt of honesty. And tho way by which ho gained tho 
Pharisees to his side, in ojqioaition to tho Sadducces, they 
describe as an expedient unworthy the character of this 
fcarlass apostle (xxiii 6). 

St Luke occasionally aUudes, in tho Acts, to events which 
took ijlace outside of the church. We can test his accu- 
racy in recording these events by comparing his narrative 
•widi the narratives of historians who treat of the same 
period- These historians are Josephus, Tacitus, and 
Suetonius. How, here again we find that tho accounts in 
the Acts generally agree. Indeed, Holtzmann has noticed 
that all the external events mentioned in the Acts are also 
to be found in Josephus. We may therefore omit Tacitus 
and Suetonius, and confine ourselves to Josejihus. Three 
narratives deserve minute examination. The first is the 
death of Herod Agrippa. Josephus says {Ant. xix. 8, 3) 
that Herod was at Ciesarea celebrating a festival in honour 
of the Ciesar. On the second day of the spectacle, the 
king put on a robe made entirely of silver, and entered tho 
theatre early in the day. The sun’s rays feU upon the 
silver, and a strong impression was produced on the people, 
so that his flatterers called out that he was a god. He 
did not check their iminoty, but soon, on looking up he 
saw an owl perched above his head on a rope. He at 
once recognised in the bird the harbinger of e^ Inune- 
j diately he was attacked by violent pains in the bowels, and 
after five days’ fllness died. The Acts says that Herod 
I was addressing a deputation of Tyrians and Sidonians in 
I Ciesarea, seat^ on the tribunal and arrayed in a royal 
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robe. Tbe people called out, “ Tlie voice of a god, and not 
of a man/' “ Immediately an angel of tbe Lord struck him 
because he gave not God the glory, and becoming "worm- 
eaten, he died” (xu. 21-23). Both accounts _ agree in 
representing Herod as suddenly struck "with disease be- 
cause he did not check the impiety of his flatterers, but 
they agree in almost nothing else; and it is difficult to 
conceive that the one "writer knew the account of the other. 
Which account is most to be trusted, depends upon the 
answer given to tho question which is the more credible his- 
torian. 

The second case relates to the Egyptian nientioned in 
the question of the tribune to St Paul, in Acts xxi 38, 
“ You are not then the Egyptian who, some time ago, made 
a disturbance, and led into the wilderness the fom -Lhousand 
of the sicariil” Josephus mentions this Egyptian, both in 
his Antiquities (xx. 8, G) and in the Jewish Wa/r (ii. 13, 6). 
In the TFar (li. 13, 3), Josephus describes the sicam, 

and then passes on, after a short section, to the Eg 3 qptian. 
He states that he collected thirty thousand people, led them 
out of the wilderness to the mount caEed the Mount of 
Ohves, which,” he says xx. 8, 6) in words similar to 
those in Acts i 12, “lies opposite to the city five furlongs 
distant.” On this Felix attacked him, killed some, cap- 
tured others, and scattered the band. The Egyptian, 
however, escaped with some followers. Hence the question 
in the Acts. There are some striking resemblances between 
the words used by both writers. The numbers differ; but 
St Luke gives the numbers of the sicarii, Josepihus the 
numbers of the entire multitude led astray. 

The third case is the one which has attracted most 
attention. In the speech which Gamaliel delivers, in Acts 
V. 35-39, it is said, “ Some time before this, Theudas rose 
up, saying that he was some one, to whom a number of 
about four hundred men attached themselves, who was cut 
off, and all who followed him were broken up and came to 
nought. After him rose up Judas the Galilean, in the days 
of the registration, and he took away people after him; 
and he also perished, and all that foEoTved him were scat- 
tered.” On turning to Josephus we And that both Theudas 
and Judas the GalEeaa are mentioned. The circumstances 
related of both are the same as in the Acts, but the 
dates are different. According to Josepihus, Theudas 
gave himself out as a prophet, in the reign of Claudius, 
more than ten years after the speech of GamaEel had been 
delivered, "U'hile Judas appeared at the period of the 
registration, and therefore a considerable time before 
Theudas. To explain this difficulty, some have supposed 
that there may have been another Theudas not men- 
tioned by Josephus, or that Josephus is -wrong in his 
chronology. Others suppose that St Luke made a mis- 
take in regard to Theudas, and is right in regard to 
Judas. Keim maintains that St Luke has made the mis- 
take, and suggests that possibly it may be based upon the 
passage of Josephus; and Holtzmann has gone more 
minutely into this argument. Holtzmann di-aws attention 
to the nature of the sections of Josephus which contain the 
references to Theudas and Judas (Ant. xx, 6, 1, 2). He 
says that nearly all the principal statements made in these 
short sections emerge somewhere in the Acts : the census 
of Quirinus, the great famine, Alexander as a member of a 
noble Jewish family, and Ananias as high priest. More- 
over, St L"ulce has preserved the order of Josephus in men- 
tioning Theudas and Judas; but Josephus says “ the sons 
of Judas,” whereas St Luke says “ Judas." “ Is it not 
hkdy,” Holtzmann argues, “ that St Luke had before his 
mind this passage of Josephus, hut forgot that it was the 
sons of Judas that wore after Theudas, and not the fa&er?” 
He adds also, that in the short passage in the Aots'tibere 
are five peculiar expressions, identical or nearly identical 


with the expressions used by Josephus, and comes to the 
conclusion that St Luke knew the works of Josephus. He 
finds further traces of this knowledge in the circumstance 
that in Acts xiu. 20-21, St Luke agrees in his statements 
with Josephus whore both differ from the Old Testament. 
He also adduces certain Greek words which he supposes 
St Luke derived from his reading of Josephus. Max 
Krenkel, in making an addition to this argument, trios to 
show, from a comparison of passages, that St Luke had 
Josephus before his mind m the narrative of the childliood 
of Chnst; and ho supposes that the expedient attributed 
to the apostle Paul, of setting the Pharisees against the 
Sadducecs (Acts xxiiL 6), is based upon a similar uariative 
given m Josephus (Jjel/. Jud n. 21, 3, and T ilu, 2G fi ). 
Tho importance of this investigation is great; for if Holtz- 
mann and Krenkol were to prove their point, a likehhood 
would bo ostabhshod that the Acts of the Apostles, or at 
least a portion of it, was written after 93 a. n., the year 
in which the Antiquities of Joseiihns was published, accord- 
ing to a passage occurring in the work itself. Meanwhile, 
the fact that important portions of the narrative must have 
been -written by an eye'-autness of the events recorded, 
combined with the unity of style and purpose in tho book, 
ai’e cogent arguments on the other side. 

The speeches in tho Acts deserve special iiolicc. The 
question occiu’s here, Did St Luke follow the plan adopted 
by aE historians of his ago, or is he a singular exception] 
The hiistoriaus of his ago claimed the liberty of working 
up, in their own language, tho siieeches recorded by them. 
They did not dream of verbal accuracy ; even when they 
had the exact words of the speakers before them, they 
preferred to mould the thoughts of tho speakers into their 
own methods of presentation. Besides this, historians do 
not hesitate to givo to the cliaractors oi tlioir hiistoiy speculies 
which "they never uttered. The method of direct speech is 
useful in producing a vivid idea of what was supiKtsod to 
pass through the mind of the speaker, and Iheruforo is 
used continually to make tho narrative lively. Now is 
genoraEy believed that St Luke has followeil tho jiractico 
of his contemporaries. There are some of his speeches 
that are evidently the summoiics of thoughts that pa.s.sed 
through tho minds of individuals or of multitudes. Others 
unquestionably claim to bo reports of speeches really 
dehvered. But aE these speeches have, to a largo exteni, 
the same style as that of the narrative. They have pu.ssed 
to a largo extent through the "writer’s miud, and are given 
in his words. They are, moreover, all of them tho more.'it 
abstracts. The speech of St Paul at Athens, a.s given by 
St Luke, would not occupy more than a minute and a half 
in dehvery. The longest speech in the Acts, that of the 
martyr Stephen, would not take more tlian ten minutes to 
dehvor. It is not likely that either speech lasted no short 
a But this circumstance, while destroying their 

verbal accuracy, docs not destroy their authenticity; and 
it must strike aE that, in most of the speeches, there is a 
singular appropriateness, there is an exact fitling-iu of 
the thoughts to the character, and there arc oeca.sioiiully 
allusions of an obscure nature, which point very chmrly to 
their authenticity. The one strong objection urged against 
this inference, is that the speeches of St Peter and St 
Paul show no doctrinal differences, such as arc said to 
appear in the Epistles; but the argument has no force, 
unless it be proved that St Paul’s doctrine of justification 
is different from the creed of St Peter or St James. 

Not the least important of the questions v\hioh influence 
critics in determining tho authorship of the Act-n is that of 
miracles. Most of those who think that miracles are im- 
possihle, come to the conclusion that the narratives con- 
taining them are legendary, and accordingly they maintain 
that the first portion of the Acts, relating to the early 
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cliurcli in Jerusalem and to St Peter, ia in the highest 
degree untrustworthy. The writer, it is mamtained, had 
no personal knowledge of those early days, and received 
the stories after they had gone through a long process of 
transmutation. They appeal, for instance, to the account 
of the Pentecost, where the miracle of speaking with tongues 
is described. They say that it is plain, on a compaiison of 
the Epistle to the Corinthians with the Acta, that St Paul 
meant one thing by the gift of tongues, and the writer of 
the Acts another. And the inference is at hand that, if 
the writer had known St Paul, ho would have knoivn what 
the gift of tongues wasj and the possibility of such a 
mistake, it is said, implies a considerable distance from the 
time of the apostles and the primitive church. They 
point also to the curious parallelism botiveen the miracles 
of St Peter and those of St Paul. St Peter begins his 
series of miracles by healing a lame man (iii. 2); so does St 
Paul (xiv. 8). St Peter exorcises evil spmts (v. 16; viu. 7); 
so does St Paul (xix 15; xvi 18). If St Peter deals with 
the magician Simon, St Paul encounters Elymas. If St 
Peter punishes with death (v. Iff.), St Paul punishes with 
blindness (xiii. 6 ff ). If St Peter works miracles by his 
shadow (v. 15), not less powerful are the aprons and nap- 
kins of St Paul (xix. 12). And, finally, if St Peter can 
raise Tabitha from the dead (ix. 36), St Paul is equally 
successful in the case of Eutychus (xx. 9). It is easy to 
see, also, that since there is no contemporary history with 
which to compare the statements in the Acts, and since 
many of the statements are of a summary nature, and very 
few dates are given, a critic who behoves the narratives 
legendary will have no difficulty in finding many elements 
in the nariatives confirmatory of his belief. But to those 
who behove in miracles the rest of the narrative seems 
plain and unvarnished. The parallehsm between the 
miiaclcs of St Peter and St Paul is accounted for by the 
fact that they acted in similar circumstances, and that 
actual events were at hand on which to base the paral- 
lelism. At the same time, some who behove in the possi- 
bility of miiacles think that the Acts presents peculiar 
difficulties in this matter. They say that tlie he^ng by 
means of shadows and aprons is of a magical nature; that 
the death of Ananias and Sapphira, and the other destrac- 
tive miracles, are out of harmony with the rest of the 
miracles of the New Testament; and that the earthquakes 
that release St Peter and St Paul seem xmrposoless. The 
difficulties on this head, though real, are not however of 
great importance, nor do they tell very seriously against 
tlie received opinion that St Luke is the author of the work. 

We have thus given a genoml summary of the questions 
which come up in investigating the authorship of the Acts, 
and of the arguments used in settling this point. The 
conclusions based upon this evidence are very different. 
Some join the traditional oiiinion of the church to the 
modern idea of inspiration, and maintain that St Luke 
was the author of the work, that every discrepancy is 
merely ai»paront, and that every speech contains tlie real 
and genuine words of the speaker. Others maintain Ihat 
St Luke is the writer, and that the book is justly placed 
in the canon; that the nanutive is, on the whole, thoroughly 
trustworthy, and that neither its canonicity nor credibility 
is affected liy the existence of real discrepancies in the 
narrative. Others hold that St Luke is the author, but 
that we have got in the book an ordinary narrative, with 
portions credible and portions incredible; that for the 
early portions of the work he had to tnist mainly to his 
memory, dulled by distance from the scene of action and 
by lapse of time, and that he has given what he knew 
with tile uncritical indifference to minute accuracy in time, 
circumstance, and word, which dharaetorises all his con- 
tempoianes. Others maintain that St Luke is the author^ 


but that, being a cieduloua and un.scieiitific Christian, he 
recorded indeed in honesty all that he knew, but that he 
was deluded in his belief of miracles, and is often inaccu- 
rate in lus statement of fact.s. Others think that St Luke 
was not the author of the woik. He may have been the 
original author of the diary of the Apostle Paul’s travels 
in which the “we” occurs; but the author of the* Acts 
did not wnte the diary, but inserted it into his narrative 
after altering it for a special purpose, and the narrative 
was written long after St Pan! aud St Luke were dead. 
Others thmk that in the Acts wo have the work of Timothy 
or of Silas, or of some one else. A coiisiderahlo number 
imagine that St Luke had different ■written documents 
before him wlulo composing, and a very few think that the 
work is the work of more than one writer. But as we 
have intimated, the weight of testimony is in favour of St 
Luke’s authorship. 

Put'pose. — yf e have seen that the Acts of the Apostles 
is the work of one author possessed of no inconsiderable 
slalL This author evidently onnts many things that he 
know, he gives a short account of others of which he 
could have suiqilied accurate details, and, as in the case of 
St Paul, he has brought forward one side of the character 
prominently, and thrown the other into the shade. What 
motive could have led him to act thus 1 What object had 
ho in inserting what he has inserted, and omitting what he 
has omitted 1 Most of the answers given to these questions 
have no important bearing on the question of the author- 
ship of the Acts. But the case is dfiforent with the answer 
of the Tubingen school. The Tiibmgeu school maintains 
that St Paul taught that the law was of no avail to Jew 
and Gentile, and that, therefore, the observance of it was 
unnecessary ; that St Peter and the other ai)o.stles taught 
that the observance of Ibe law was necessary, and that 
they seiiaraled from St Paul on this point ; and that the 
early cListiaiis were divided into two groat cla.-ises — those 
who held with St Paul, or the Gentile Christians, and 
those who held with St Peter, or the Jewish Christians. 
They further maintain that there prevailed a violent con- 
troversy between these two parties in the church, until a 
fusion took jdace towards the middle of the second half of 
the second century, and the Catholic Church arose. At what 
stage of this controversy was the Acts written ? is the ques- 
tion they init. St Peter, we have seen, is represeuted in 
the Acts as opening the church to the Glontiles. St Peter 
and the rest of the apostles at Jerusalem admit the 
Gentiles on certain gentle conditions of refraining from 
things offered to idols, from animals suffocated, from blood, 
and from fornication. What could be the object of such 
statements but to convince the Jewish Christians that 
they were wrong in pertinaciously adhering to their entire 
exclusion of the Gentiles, or insisting on their observance 
of the entire law? But St Paul is reiircsontcd as observ- 
ing the law, as sent forth by St Peter aud the other 
apostles, as going continually to the Jews first, and as 
appearing in the temiile and coming up with collections 
for the J erusalem churcL Was not this also intended to 
reconcile the Jewish Christians to St Paul? Then the 
great doctrines of St Paul aU but vanish — ^free grace, justi- 
fication by faith alone, redemption through the blood of 
Christ, — all thatis characteristic of St Paul disappears, except 
his Tiniversalism, and that is modified by the decree of the 
apostiea, tiio circumcision of Timothy, and St Paul’s observ- 
ance of the law. The obj ect of all this, they affirm, must be 
to reconcile tiie Jewish party by concessions. But ■there is 
said to bo also another object, of minor importance indeed, 
but still quite evident and falling in with the other. 
Throughout the Acts St Paul is often g^coused of turning 
the world upside down and causing disturbances. The 
Jewish Christians may have thought that St Paul ■was to 
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blame in tliis matter, and that St Paul’s opinions were 
[)eculiarly calculated to stir up persecution against the 
Christians. The stories in the Acts were devised to con- 
vince them that they were mistaken in this supposition. 
On every occasion in which St Paul is accused before 
magistiates, and especially PbOman magistrates, he is ac- 
quit ted. G-ailio, the town-clerk of Ephesus, Lysias, Felix, 
and Fcstus, all declare that St Paul has done nothing con- 
ti.iry to the law. And while the Romans thus free h im 
from all blame, it is the Jews who are always accusing hun. 

have here reproduced the argument of ZeUer, who 
has given the most thorough exposition of an opmion held 
also by Baur, Schwegler, and others. The argument fails 
to have effect if the assumption that St Paul and St Peter 
differed mdically is rejected. It also suffers from the cir- 
cumstance, that there is no historical authentication of the 
church being in such a state in the first half of the second 
century, that this attemiit at reconciliation could 
place within it. Moreover, the writing of a fictitious 
production seems an extraordinary means for any one to 
employ in order to effect reconciliation, especially if, as 
Zeller imagines, the church in Rome was specially con- 
templated. The church in Rome and the other Christian 
churches had St Paul’s Epistles to the Romans, Cormthiaus, 
and Galatians before them. They could he in no doubt as 
to what were his sentuneuts They must also have had 
some history of his career ^ and no object could be effected 
by attempting to palm upon them a decree of apostles 
wbicb never existed, or a history of St Peter and St Paul 
contradicted by what they knew of both 

Ovorbeck, finding this solution of Zeller unsatisfactory, 
tin'nka that the object of the Acts is to help the Gentilc- 
Christiau Church of the first half of the second century, now 
far removed from Paubnism and strongly influenced by 
Judaism, to form a clear idea of its own jiast, especially of 
its own origin and of its founder St Paul. It is thus, lie 
Tnaiutnina , an historical novel, somewhat like the Clmenr 
tines, devised to reabse the state of the church at an earlier 
period. 

It would be tedious to enumerate all the other objects 
which have been set forth as the special aim of the Acts, 
Some think that it was a work wiitten for the private nse of 
Thcophilus, and aimed, therefore, at giving him the special 
information which he required. Others think that it is 
intended to describe the spread of the gospel from 
Jerusalem to Rome. Others believe that the writer wished 
to defend the character of the Apostle Paul. Some of the 
more recent members of the Tubingen school think that 
it was intended to distort the character of St Paul, and 
that the image of hun given in the Acts is an intermediate 
stage between the real Paul and the caricature supposed 
by them to ho made of him under the name of Simon in 
tJie Qlemeritines. 

Date — There are no sure data for determining the date. 
Appeal used to be made to Acts viii. 26, “ Unto the way 
which goeth down from Jerusalem to Gaza, which is 
desert.” But most probably it is the way which is here 
said to be desert or lonely. But even if the word “ desert ” 
or “ lonely ” be applied to Gaza, we get nothing out of it. 
Accordingly, in the absence of data very various dates 
have been assigned. Some think that it was written at 
the tune mentionod in the last chapter of Acts, when St 
Paul had been two years in Rome. Some think that it 
must have been written after the fall of Jerusalem, as they 
boh eve that the gospel was written after that event. 
Ii-eiifeus thought that it was written after the death of St 
Peter and St Paul {E. iii. 1). Others think that St Luke 
must have written it at a late period of his life, about ihe 
year SO a.d. The Tubingen school think that it was writ- 
ten some time in the second century, most of them agree- 
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iag on the second or third decade of that contuiy, about 
125 A,D. They argue that a late date is proved by the 
nature of the purpose which occasioned the woik, by the 
representation which it gives of the relation of the Chiistiaus 
to the Roman state, and by the traces of Gnosticism (xx. 
29) and of a hierarchical constitution of the church 
(l 17, 30; viu. 14, £F. ; xv. 28; xx. 17, 28) to be found 
in the Acts 

Flace. — There is no satisfactory evidence by which to 
settle the place of composition. Later fathers of the 
church and the subscriptions of late MSS. mention Achaia, 
Attica, Alexandria, Macedonia, and Rome. And these 
places have aU had their supporters in modern times. 
Some have also tried to show that it was written iii Asia 
Minor, probably at Ephesus. The most hkely supposition 
IS that it was written at Romo ; ZeUcr has aigued 'With 
great plausibility for this conclusion. 

There is a large literature on the subject of this article, 
but the most important treatises are those of Schw'aubcck, 
Sdmeckenburger, Lekebusch, Zeller, Trip, Klostormaiin, 
and CErtel. Zeller’s work deserves special praise for its 
thoroughness. Yarious other wnters have discussed the sub- 
ject in works dealing ivith this among others ; as Baur in his 
Paiilus, Schwegler m his NaelMpostoiischesZeiialter; Ewahl 
in bis Eistot'y of Israel , Renan in his Apostles; Hausralh 
in lus Few Testament Eistm'y; and, in a more conservative 
manner, Neander, Baumgartcii, Lcchler, Thiersch, and 
Lange. Of commeiitanes, the best on the Tubingen side 
IS that of Do Wette, remodelled by Overbcck, and that of 
the more conservative Meyer is especially good. In English 
we have an able treatment of the subject in Dr Davidson’s 
Liiroduetim to the Study of ilieNm Testaynent; wo have com- 
mentaries by Biscoe, Humphry, Hackott, Code, Words- 
worth, Alford, and Gloag; and dissertations by Paloy, 
Bii'ks, Lewin, Conybeare, and Howson. 

There are vaiious other treatises claiming to bo Acts 
of Apostles. One or two of those must have cxistcil at an 
early date, though, no doubt, they have since received 
large interpolations But most of them belong to a late 
period, and aU of them aro acknowledged to be apocryphal. 
They are edited by Tischondorf in his Acta A2)oslohrim 
Apocrypha (Lipsiss, 1851), and havo been translated, with 
an introduction giving information as to their origin and 
dates, by Mr Walker, in vol. xvi. of the Ante-Nicene 
Library. (j* !>•) 

ACTA COHSISTORII, the edicts of the consistory or 
coimcil of state of the Roman emperors. These edicts weie 
generally expressed in such teims as these : “ The august 
emperors, DiWetma and in council declaio, That 

the children of decurions shaH not be exposed to wild beasts 
in the amphitheatre.” — The senate and soldiers often .sw'ore, 
either through flattery or on compulsion, upon the edicts 
of the emperor. The name of a senator was erased by 
Hero out of the register, because he refused to swear upon 
the edicts of Augustus. 

ACTA DIURNA, called also Acta Popnili, Acta Puhlica, 
and simply Acta or Diurm, was a sort of Roman gazette, 
containing an authorised narrative of the transactions worthy 
of notice which happened at Rome — as assemblies, edicts 
of the magistrates, trials, executions, buildings, births, 
marriages, d^eaths, accidents, prodigies, Petronius has 
given us an imitation specimen of ike Ada Liurna, one or 
two extracts from wMdi may bo made to show them style 
and contents. The book-keeper of Trimalchio pretends to 
read from the Acta Urhis : — “ On the 30th of July, on tho 
Cuman farm, belonging to Trimalchio, were born 30 boys 
and 40 girls; there were brought into tlie barn from 
Ihe threshing-floor 125,000 bushels of wheat; 600 oxen 
were broken in. — On the same day the slave Mithridates 
was crucified for having slandered Ihe tutelar deity of our 
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friend Gains. — On the same day 100,000 sesterces, that 
could not be invested, were put into the money-box. — On 
the same day a fire broke out in the gardens of Pompey, 
which arose in the steward’s house,” &c. The Acta differed 
from the Annals (which were discontinued m bo. 133) in 
this respect, among others, that only the greater and more 
important matters were given in the latter, while in the 
former things of less note also were recorded. The oiigin of 
the Acta is attributed to Julius Cffisar, who first ordered the 
keeping and pubhshing of the acts of the people by public 
officers. Some trace them back as far as Servius TuUius, 
who it was believed ordered that the next of kin, on occa- 
sion of a birth, should register the event in the temple of 
Venus, and on occasion of a death, should register it in 
the temple of Libitma. The Acta weie drawn up from day 
to day, and exposed m a public place to be read or copied 
by all who chose to do so. After remaining there for a 
reasonable time they were taken down and preserved with 
other public documents. 

I ACTA SEITATUS, among the Eomaiis, were minutes 
of the discussions and decisions of the senate. These were 
also called Oommentam Smatus, and, by a Greek name, 
wrofiv^fiara. Before the consulship of Julius Caesar, 
minutes of the proceedings of the senate were written and 
occasionally pubhshed, but unofficially. CiBsar first 
ordered the minutes to be recorded and pubhshed autho- 
ritatively. The keeping of them was continued by 
Augustus, but the pubheation was forbidden. Some pro- 
minent senator was usually chosen to draw up these Acta 

ACT 7 EON, in Fabuluus History, son of Aristoeus and 
Autonoo, a famous hunter. Ho was torn to pieces by his 
own dogs. Various accounts are given of this occurrence, 
but the best known story is that told by Ovid, who re- 
presents him as accidentally seeing Diana as she was 
bathing, when she changed lum into a stag, and ho was 
pursued and killed by his dogs. 

ACTIAN GAMES, in Roman Antiquity, solemn games 
instituted by Augustus, in memory of his victory over 
Antony at Acliuiu. See Actium. 

ACTINIA, a genus of coelenterato animals, of which the 
sea-anemone is the typo. See Aotinozoa. 

ACTINISM (from oktOs, a ray), that property of the 
solar rays whereby they produce chemical effects, as 111 
photography. The actinic force is greatest in the blue and 
violet rays of the spectrum. 

ACTlNOj\rETE11 {measurer of solar rays), a tlieriiio- 
meter with a largo bulb, filled with a dark-blue fluid, and 
enclosed in a box, the sides of which are blackened, and 
the whole covered with a thick plate of glass. It was the 
invention of the late Sir John Hcrschcl, and was first 
described in the EdinhimjU Journal of Science for 1820. 
It is used for measuring the heating power of the sun’s 
rays, the amount of which is ascertained by exposing the 
bulb for equal intervals of time in suiisliine and shade 
alternately, 

ACTINOZOA, a group of animals, of which the most 
familiar examples are the sea-anenioiics and “ coral insects” 
of the older writers. The term was first employed by 
de Blaiiiville, to denote a division of the Animal Kingdom 
having somewhat different limits from that to which its 
application is restricted in the present article; in which it 
is applied to one of the two great divisions of the Gcelen- 
rERATA, the other being the Ifydrozoa. 

The Aotinozoa agree with the Jlydrozoa in the primitive 
and fundamental constitution of the body of two membranes, 
an ectoderm and an endoderm, — ^between which a middle 
layer or mesoderm may subsequently arise, — in the absence 
of a completely differentiated alimentary canal, and in 
possessing thread cells, or neniatocysts; but they present a 
somewhat greater c<>mploxity of structure. 


-ACT 129 

This is manifest, in the first place, in their visceral tube 
or “ stomach,” as it is often called, which is continued fron' 
the margins of the mouth, for a certain distance, into tht- 
interior cavity of the body, but which is always open at it." 
fundus into that cavity. And, secondly, in the position ol 
the leproduetive elements, which, in the Hydrozoa, an 
always developed in parts of the body wall which are ii! 
immediate relation with the external surface, and generalh 
form outward projections; while, in the Actinozoa, they art 
as constantly situated in the lateral walls of the chamber.- 
into which the body cavity is divided. In consequence 0 } 
this arrangement, the ova, or sexually generated embryos, 
of the Actinozoa are detached into the interior of the body, 
and usually escape from it by the oral aperture; while those 
of the Uydrozoa are at once set free on the exterior surface 
of that part of the body m which they are formed. 

The Actinozoa conqiriso two groups, which are verj 
different in general appearance and habit, though realh 
similar in fundamental structure. Those arc — 

1. The Goralligena or sea-anemones, coral animals, and 
sea-pens, and 2. The CtenopJiora. 

(1.) The Goralligena. — A. common sea-anemone present." 
a subcylindiical body, terminated at each end by a disk 
The one of these discoidal ends serves to attach the 
ordinarily sedentary animal; the other exhibits in the 
centre a mouth, which is usually elongated in one direction, 
and, at each end, presents folds extending down into the 
gastric cavity. This circumstance greatly diminishes the 
otherwise generally radial symmetry of the disk, and of the 
senes of flexible conical tentacles which start from it; 
and, taken together with some other circumstances, raises 
a doubt whether even those annuals arc not rather Isilater- 
ally, than radially, symmetrical Each tentacle is holloiv, 
and Its base communicates with one of the chambers 
into which the cavity of the body is divided, by thin 
membranous lameUm, the so-called mesenteries, which 
radiate from the oral disk and the lateral walls of the 
body to tlie parietes of the visceral tube. The infcnoi 
edges of the mesenteries are free, and arcuated in such 
a manner as to leave a central common chamber, into 
the circumference of which all the intermesenteric spaces 
open, while above, it cominuiiicaies with the visceral 
tube. The tentacles may be perforated at their extremi- 
ties, and, in some cases, the body wall itself exhibits aper- 
tures leading into the intermesenteric spaces. The free edges 
of the mesenteries present thickenings, like the hem of a 
piece of linen, each of which is much longer than the distance 
between the gastric and the parietal attachment of tlif 
mesentery, and hence is much folded on itself. It is full 
of thread cells. The mesoderm, or middle layer of tlu' 
body, which hes between the ectodenn and the endodenn. 
consists of a fibrillated connective tissue, containing fusi 
form or stellate nucleated cells, and possesses longitudinal am 
circular muscularfibres These are prolonged into the mesen- 
teries, and attain a great development in the disk of attach- 
ment, wliich serves as a sort of foot like that of a limpet. 

The question whether the Goralligena possess a nervom 
system and organs of sense, hardly admits of a definite 
answer at present It is only in the Actinidee that the 
existence of such organs has been asserted; and the nervoub 
circlet of Actinia, described by Spix, has been seen by no 
later investigator, and may be safely assumed to be non- 
existent But Professor P. M, Duncan, P.E.S., in a paper 
“ On the Nervous System of Actinia f recently communi- 
cated to the Eoyal Society, has affirmed the existence of a 
nervous apparatus, consisting of fusiform ganglionic cells, 
united by nerve fibres, which resemble the sympathetic 
nerve fibrils of the Yertebrata, and form a plexus, which 
appears to extend throughout the pedal disk, and very 
probably into other parts of the body. In some 0 ^ 
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the ActinidcB {e.g., Actinia mesenibryanthenmm), bnghtly 
coloured bead-like bodies are situated on the oral disk out- 
side tbe tentacles. The structure of these “chromato- 
phores,” or “ bourses calicinales,” has been carefully investi- 
gated by Schneider and Eottekem, and by Professor 
Duncan. They are diveiticula of the body -wall, the sur- 
face of which is composed of close-set “bacilli/’ beneath 
which lies a layer of strongly-refiactiiig spherules, followed 
by another layer of no less strongly ref racting cones Sub- 
jacent to these Professor Duncan finds ganglion cells and 
nerve plexuses. It would seem, therefore, that these bodies 
are rudimentary eyes. 

At the brewing season the ova or spermatozoa are 
evolved in the thickness of the mesentenes, and are dis- 
charged into the intermesenteric spaces, the ova undergo- 
ing their development within the body of the parent The 
yellc, usually, if not always, enclosed in a vitelline membrane, 
undergoes complete division, and the outer waE of the 
cihatod blastodermic mass which results becomes invagi- 
nated, the embryo being thereby converted mto a double 
wailed sac — the external apertime of which is the futairc 
mouth, while the contained cavity represents the body cavity. 
In this stage the larval Actinia represents the Gastrda con- 
dition of sponges and llydrozoa. The edges of the oial 
aperture grow inwards, giving rise to a circular fold, which 
is the rudiment of the visceral tube. This is at first con- 
nected with the body wall by only two mcsentciies, which are 
seated at opposite ends of one of the transverse dkineters of 
the body. As the mesenteries increase in number, the ten- 
tacles glow out as diverticula of the intermesenteric sjiacos. 

In all the Gatulligena, the development of which has 
been observed, the embryo is converted into a simple 
aotinozoon in a similar manner; but from this point they 
diverge in two directions. In one great group, the mesen- 
teries, and the tentacles which arise from the intermesen- 
teric chambers, increase in number to six; and then, in the 
great majority of cases, the intormosentoric spaces undergo 
subdivision by the development of new mesenteries, accord- 
ing to curious and somewhat complicated numerical laws, 
until their number is increased to some multiple of five 
or six. In these Ilexacoralla (as they have boon termed 
by Haeckel) the tentacles also usually remain rounded and 
conical. In the other group, the Octocorallai tho mesen- 
teries and the tentacles increase to eight, but do not sur- 
pass that number j and the tentacles become flattened and 
serrated at tho edges, or take on a more or less pennatifid 
character. 

There arc no Odocoralla which retain tho simple indivi- 
duality of the young actinozoon throughout life; but all in- 
crease by gemmation, and give rise to compound organisms, 
which may be arborescent, and fixed by the root end of the 
lommon stem, as in the Alcyonidtje and Gorgmidm; or may 
possess a central stem wMch is not fixed, and gives off 
lateral branches which undergo comparatively little sub- 
division, as in the JPennatulidae, 

The body cavities of the zooids of these compound 
Octoeorcdla are in free communicatioa with a set of canals 
which ramify through the ccmosarc, or common fabric of 
the stem and branches by which they are borne, and which 
play the part of a vascular system. 

Except in the case of Tuhipoi'af the zooids and the super- 
ficial ccenosarc give rise to no continuous skdeton; but the 
deep or inner substance of the ccenosarc may be conrerted 
into a solid rod-hke or branching stem. 

In the Sexacoralla, on the other hand, one large 
group, that of the Actinidm, consists entirely of simple 
organisms, — organisms that is, in which the primitive 
actinoaoon attains its adult condition without budding or 
fission; or if it bud ox divide, the products of the operation 
separate from one another. Ifo true skeleton is formed. 


ail are to some extent locomotive, '’.nd some {Minyas) float 
freely by the help of thoir contractile pedal region. The 
most remarkable form of this group is the genus Cereantlus^ 
which has two circlets, each composed of numerous tentacles, 
one immediately around the oral apertiue, the other at 
the margin of the disk. The foot is elongated, subconical, 
and generally i)rcsents a poie at its apex. Of the diametral 
folds of the oral aperture, one pair is much longer than the 
other, and is produced as far as the pedal pore The Luva 
is curiously like a young hydrozoon with free lentados, 
and at first possesses four mesenteries, whence it may be 
doubted whether Cereantlius does not rather belong to the 
Octocoralla. 

The Zoanthid(B (hlSeii: ii'om tho Actinukii in little mure 
than their multiplication by buds, which remain adherent, 
either by a common connecting mass or ccenosarc or by 
stolons, and in the possession of a rudimontaiy, spicular 
skeleton. 

On the other hand, the proper stoiie-coraLs (as contra- 
distinguished from the red coral) are essentially Actinia!, 
which become converted into compound organisms by 
gemmation or fission, and dovelopo a coutinnous skeleton. 

The skeletal parts ^ of the Actinozoa, to which rcfeiouco 
has been made, consist either of a substance of a horny 
chameter; or of an organic basis iniprogii.a.tcd Avilli oaithy 
salts (chiefly of lime and magnesia), but wliidi can be 
isolated by the action of diluto acids; or finally, of cal- 
careous salts in an almost crystalline state, forming rods 
or corpuscles, which, when treated with acids, leave only 
an inappreciable and structureless film of organic matter. 
The hard parts of all the Ax>orosa, Perforata, and Q'ahu- 
lataoi Milne Edwards are in the last-mentioned coiidilion; 
while, in the Octocoralla (except Tulij)ora) tho AntipaUnda', 
wA Zm.ntldd<M, the skeleton is either horny, or consists, at 
any rate, to begin with, of definitely formed spiciila, winch 
contain an organic basis, and frequently iirescnt a liUiiinated 
structure. In the organ coral {Tuhipora), however, the 
skeleton has tlie character of that of tho ordinaiy .sluno- 
corals, except that it is peiforatcd by unmcious mintilo 
canals. 

Tho skeleton aiipears, in all cases, to bo doposilod w ithiii 
the mesoderm, and in the intercellular snbslanco of that 
layer of the body. Even the definitely shaped spicula of 
the Octocoralla arc not tho result of the motainf»rplKi.sis 
of cells. In tho simple aporose corals the caldfioiiliuii 
of tho base and side walls of the body gives rise to 
the cup or thecaj from this tho calcification radiates in- 
wards, in correspondence with tho mesenteries, and giv(.- i 
rise to as many vertical tho spaces between wliicJi 
are termed loculi; while, in tho centre, either by union of 
the septa or independently, a pillar, the colunnlla, grows 
up. From the sides of adjacent sciila scattered ijroces.ses 
of calcified substance, or synapticuUe, may grow out 
toward one another, as in tho Fimgidui, or the interrup- 
tion of the cavities of tho loculi may be more complete by 
the formation of shelves stretching from septum to 
septum, but lying at different height.^ in adjacent leculi- 
Theae are irUersepial dmepiments. Finally, in tho Tahnlalu, 
horizontal plates, which stretch completely across the cavity 
of tho theca, arc formed one above the other and con.stil(Ue 
tabular dissepiments 

In the Aporosa the theca and septa arc almost invariably 
imperforate; hut in the Perforata they present aperture.s, 
and in some madrepores the whole ^olcton is reduced 
to a mere network of dense calcareous substance. When 
the Hexaeoralla multiply by gemmation or fis,sion, and 
thus give rise to compound massive or aborcacont ^gre- 
gationa,each newly-formed coral polype dcvelopcs a skeleton 
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of its own, wliicli is either confluent with that of the 
others, or is united with them by calcification of the con- 
necting substance of the common body. This intermediate 
skeletal layer is then termed caneiyihyma. 

The Octocoralla (excepting Tubipora) give rise to no thecce 
and their dependencies, the skeleton of each polype, and 
of the superficial portion of the polyparium, bemg always 
composed of loose and independent spicula. But m many, 
as the Gorgonidee, Fennatidid(B (and in the AwtipatlivjUB 
among the Heocacoralla), the central part of the common 
stem of the compound organism becomes hardened, cither 
by conversion into a mere horny axis (which may be more 
or less impregnated with calcareous salts) without spicula ; 
or the cornification may bo occompamed by a massive 
development of spicula, either continuously or at intervals; 
or the main feature of the skeleton may, from the first, be 
the development of spicula, which become soldered together 
by a subcrystalline intermediate deposit, as in the red 
coral of commerce {Qoredlium o'uh'um). 

It has seemed advisable to say thus much concernmg the 
hard parts of the Actimsoa in this place, hut the details 
of the structure and development of the skeleton of the 
Ooralligeiia will be discussed under Coeals and Coeal 
Beefs. 

The Tdbulata, or MiUepores, and the Eugosa, an extinct 
and almost exclusively Palaeozoic group of stone-coral form- 
ing animals, are usualiy referred to the Coralligma. Judg- 
ing by the figures given by Agassiz^ of living ]\Iilleporo3, the 
polypes which cover its surface are undoubtedly much more 
sinular to coryiuform Ilydrozoa than they are to any 
Actinozooii. But it is to be observe^ firstly, that wo have 
no sufficient knowledge of the Ultimate structm'O of the 
polypes thus figured; and, secondly, that the figures show 
not the least indication of the external reproductive organs 
which arc so conspicuous iu the Ilydrozoa, and which 
surely must have been present in some one or other of the 
Milleporos examined, were they really Ilydrozoa. As re- 
gards the Biigosa, the presence of septa is a strong 
argument against their belonging to any group but the 
Actinozoa, though it is not to be forgotten that a tendency 
to the development of soptiform prominence is visible in 
the walls of tiio gastric passages of certain calcareous 
sponges. 

Phenomena analogous to the “alternation of geuexations,” 
which is so common among the Ilydrozoa, are unknown 
among the great majority of the Actinozoa. But Semper® 
has recently described a process of sexual multiplication 
in two species of Fungice, which ho ranks under this head. 
The Fmgics bud out from a branched stem, and then 
become detached and free, as is the habit of the genus. 
To make the parallel with the production of a Medusa 
from a Scyphistoma complete, however, the stem should be 
nourished by an asexual polype of a different character from 
the fonns of Fungios which are produced by gemmation. 
And this does not appear to bo the case. 

Dimorphism has been observed by KdUiker to occur 
extensively among the PematulidoB. Each polypary i>re- 
sents at least two different sets of zociids, some being 
fully developed, and provided with sexual organs, while 
the others have neither tentacles nor generative organs, and 
exhibit some other peculiarities,® These abortive zooids 
are either scattered irregularly among the others (^e.g., 
Sarcophyton, Ycretillum), or may occupy a definite position 
(e.g., Virgularia). 

(2.) The Ctenopliora. — ^These are all freely swimming, 

1 Contributions to the Natural Sistory of the United 8Mes. Vol, 
5ii. Plate XV. 

* 17e&er Generations-Wechsel hei Steivkorallm, Leipzig, 1872. 

® Abhandlungm dvr Smhenbvrgisohen Naturfmohenden QeseU- 
tchaft, M, vii. viii. 
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actively locomotive, marine animals, which do not multiply 
by gemmation, nor form compound organisms such as 
the polyparies of the Caralligena. Like the latter they 
are composed of a cellular ectoderm and endoderm, between 
which a mesoderm, containing stellate comiective tissue 
corpuscles and muscular fibres, is interposed. But, in most 
parts of the organism, the mesoderm acquires a great thick- 
ness and a gelatinous consistency; so that the body of one 
of these anunals diffeis in tins respect from that of aii 
Actinia in the same way as the body of a Gyanoea differs 
from that of a Hydra. The bilateral synimetiy, which 
IS obseme in most of the Coralligena, becomes obvious in 
the Ctenopliora, in which the parts are disposed symmetri- 
cally ou each side of a vertical plane passing through 
the longitudinal axis of the body. The oral aperture 
is situated at one end of this axis (or its oral pole), while 
at the opposite extremity (or aboral pole) there is very 
goncrally situated a sac containing solid mineral particles — 
the lithocyst. 

The oral aperture leads into a visceral tube, which 
undoubtedly perfomis the functions of a stomach. Never- 
theless, as in the Coralligena, it is open at its aboral end, 
and its cavity is thus placed in direct communication with 
a chamber, whence canals are given off which penetrate the 
gelatinous mesoderm. Of these canals, one continues the 
direction of the axis of the body, and usually ends by two 
apei-tures at the aboral polo. The others tako a direction 
in a plane more or less at right angles with the axis; and 
after branching out, tenninate in longitudinal canals, 
which lie beneath the series of locomotive paddles, or 
come into relation with the tentacles when such organs 
arc developed. In addition to these, two canals frequently 
extend along the sides of the stomach towards the oral pole. 
The paddlc-liko locomotive plates are disposed in eight longi- 
tudinal scries {ctenopilwres) on the outer surface of the body. 
They arc thick at the base; tlrin and, as it were, frayed out 
into separate filaments, at thou.’ free edges; and each plate 
is set transversely to the long axis of the series of which it 
forms a pai-t. The ovaria and testes are developed in the 
side walla of the longitudinal canals. It is clear, therefore, 
that these canals answer to the intermesenteric spaces of 
an Actinia; that the common cavity into which they and 
the stomach open answers to the common cavity of the 
body of the Actinia; tliat the apertures at the aboral pole 
answer to the terminal aperture of Gereanthus; and that 
tho wide interspaces between the longitudinal canals repre- 
sent the mesoderm of the Actinian mesenteries immensely 
thickened. 

In their development tlie Ctenopliora resemble the 
Gorcdligcna in all essential respects, though they dift’er 
from them in some details. Thus the process of yelk 
division goes on at a different rate in tho two moieties of 
rim egg, so that the vitellus becomes divided into one set 
of small and another sot of large cells, whereof the latter 
become overlaid by the former, and give rise to a large- 
celled hypoblast, enclosed within a small-celled epiblast. 
But in the manner iu which the body cavity is formed, and 
tho visceral tube (wliich becomes the stomach) is developed, 
the Ctenopliora resemble the Actiniae. The paddles make 
their appearance at four points of the circumference of the 
body, in the form of elevations besot with short cilia; but 
each of these divides into two, and thus the eight defini- 
tive series are constituted. 

There is a general agreement among anatomists respect- 
ing tho structure of the Ctenopliora thus far; but the 
question whether they possess a nervous system aM sensory 
organa or not, is, as in the case of the GeredUgem, one 
upon which there exists great diversity of opnion. want 
originally described a nervous ganglionated ring, whence 
longitudinal cords proceed in Cydn/ppe (Plewrolraelda)) 
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but Ms observation has not been vcnfied by subsequent 
investigations. According to Milne Edwards, followed by 
others (among whom I must include myself), the nervous 
system consists of a ganglion, situated at the aboral pole 
of the body, whence nerves radiate, the most conspicuous 
of which are eight cords which run down the correspond- 
ing series of paddles; and a sensory organ, having the 
cl^racters of an otohthic sac, is seated upon the ganglion. 
Agassiz and KoUiker, on the other hand, have denied that 
the appearances described (though they really emst) are 
justly interpreted. And again, though the body, described 
as an otohthic sac, undoubtedly exists in the position indi- 
cated in all, or most, of the Ctmophora, the question has 
been raised whether it is an auditory or a visi^ organ. 

These problems have been recently reinvestigated 
with great care, and by the aid of the refined methods 
of modern histology, by Dr Eimer,^ who describes a ner- 
vous system, consisting of extremely delicate varicose ulti- 
mate nerve fibnla, which traverse the mesoderm in all 
directions, and are connected here and there with gan- 
glionic corpuscles. These nerves are only disccrmble with 
high magnifying powers, as they are for the most part 
isolated, and are collected into bundles only beneath the 
longitudinal canals. The mass which lies beneath the 
lithocyst IS composed of cells, but these have none of the 
special characters of nerve cells. Eimer states that he has 
traced the filaments, which he considers to be nerves, mto 
direct continuity with muscular fibres; and, around the 
mouth, into subepidermal bodies, which he regards as 
rudimentary forms of tactile corpuscles. The Kthocyst is 
recognised as au auditory organ, and, in addition, eye-spots 
are described. 

With a fundamental similarity of organisation, the form 
of the body varies extraordinarily in the Gtenophora. One 
of the genera which is commonest on our coasts — Gydippe 
{Pleeohrachia ) — ^is spheroidal; others (.Seroe) are more ovate; 
others are provided with large lobular processes {Euehai'is), 
while an extreme modification, in which the body is 
ribbon shaped, is seen m Gestum. 

The Qtenopliora are divisible into two very unequal groups 

I. Eurystormta, in which the large oral aperture occupies the trun- 
cated extremity of the oval body. 

1. Betoidoe. 

II. Steiwstomata, in which the oral aperture and. the gastric sac are 
small relatively to the size of the body. 

2. Saecatce. 

3. Ldbatce. 

4. Taniatoe. 

1. Beroidce. 

The body is ovate, truncated at the oral pole, the aboral being 
more or less acuminate and mobile. The digestive cavity occupies 
a large portion of the body. The oral margm is simple in Beroe and 
Tdyiajmtm JZawgfiatheinterradial spaces are notched, and in each 
a short process projects. The radial canals are connected by a 
eircumoral canal. ISTo tentacles are present. The ctenophores of 
Pandora do not extend over more than half the body, as in the 
embryos of Gydippe, The development of the Beroidoe is imac- 
companied by metamorphosis. 

2. SacGota, 

The eircumoral canal is absent. The oral aperture is laterally 
compressed, its long axis being at right angles to the plane of the 
tentacles, which are'present in all the genera, and whidu are either 
simple {Gydippe), or furnished with lamellar and filamentous 
appendages {fformiphora). The ctenophores are equal in length, or 
the lateral ones are fully developed, while the intermediate are shorter. 

8. Ldbatce. 

The oral and ahoral pole, or the oral only, bear lohate appendages. 
Bolind hM^a pair of oral lappets, into which the radial canals are pro- 

wh^ the middle ones are mucli shortw, and are prolonged on -^an 
auricle or finger-like lobe. The tentacles are represented by a tuft 
of short processes on either side of the mouth. The young Bolind 
has the form of Gydippe, and like it heais a pair of long-firingcd 

* Zootogische Studim auf Capri. 1873. 

• Haeckel, " Oenerelle Morphologie,” h. Lii. 


tentacles. The aboral region, bearing the lalei al etcuophorps, gi ov ^ 
more rapidly than the oral, so as ultimately to ]uqiect m 
prmeipal lobes, by which the similar outmowth of the medi.iu 
aboral regions with its ctenophores is amstecl, the amides being the 
dwarfed representatives of these regions. These amides in Eudian^ 
are longer, so that the ctenophores are all of equal length. Th-i 
tentacles of this genus are placed at the oral polo , the oial lobes aic 
equivalent to the median ctenophoies of Gydippe Mvthamphmt 
has the oial lobes small, the body elongated, teiminated by tno 
conical projections, on wluch the median ctenophoies are prolonged 

4 Tomnaice 

The body of Cesium is lateially compressed and elongated iii a 
direction wluch corresponds to one of the transverse diiuneters ot 
Gydippe, the nbhon-like band thus foimed being sometimes tlireo 
or even four feet long. The tentacles arc neai the oial pole , the 
cnnn.1.c! are ten in number, the mcdio-lateial canals teniunate in 
trunks which follow the oral margin of the iibbon, and thus 
conespond to the circular canal of Beroe. 

Many Actinozoa {Peimatnlidce, Gtenophora') arc plios- 
phorescent, but the conditions which deteruimc the evolu- 
tion of hght have not been determined. 

All Actinozoa are marine animals, and the distribution 
of many of the families {Actinidee, Turhinolidtc, Pennafii- 
lidce, Berotdee) is extremely wide, and bears no ascertain- 
able relation to climate (inn) 

ACTION, in Law, is the process by which redress is 
sought in a court of justice for the violation of a legal 
right. The word is used by jurists in three difturent sciise.s. 
Sometunes it is spoken of as a right — the right, namely, 
of instituting the legal process; sometimes, and mure pro- 
perly, it means the legal process itself ; and sometunes the 
particular form which it assumes. The most universally 
recognmed division of actions is the division estalihshod 
by tie Eoman lawyers into actions in rem and in piersonam. 
An action in r&m asserts a right to a particular thing a.s 
against all the world; an action in personam asserts a right 
only as against a particular person. Fur the sake of con- 
venience, the law relating to actions ought to form a 
separate section by itself in a properly constructed code. 

In Eoman law the action passed through three historical 
stages — 

In tibo first period, which was brought to an end by this Lex JEhntUt, 
about 673 A.u.o, tlie system of Icyis actioncs piovailed. These 
were five m number, — the actio sacramenti, per jvdicis poslii/<i~ 
tioncm, per condichonem, per manus injcctioncm, per piyvm'is nip- 
tioncm. The first was the primitive and charactonstio action of the 
Eoman law, and the others were little more than modes of ajspljing 
it to cases not contemplated in the original fonn, or of carrying the 
result of it into execution when the action had been decids'd. 

Action, in English Laiv, means the form of civil pro- 
cess hitherto observed in the Courts of Common Law. Thu 
procedure in the Court of Chancery is totally distinct, lai* 
some account of the former may bo desirable in order to 
explain the new form of action introduced for all the ci\il 
courts by the Judicature Act of 1873: — 

Actions at law are divided by Blaekstono into three clas’ses, 
according to riie relief which they arc ro.speclivoly inlfiiilcil to 
obtain. Beal actions are those “whereby the iilaintiff chums title 
to have any lands or tenements, rents, commons, or other hcK'ilita- 
ments.” Inpersonal actions the claim is * ‘ for debt or iiensoiml duty, 
or damages in lieu thereof,” or for “satisfaction in daiiuigcs for 
some injury done to person or property." Mixed actions were sup- 
posed to partake of the nature of both of these ; that is to say, there 
was a demand both for real property and for personal damages, as in 
the case of an action for waste. The distinction has long ccuscd to bc! 
of any value. Blackstone speaks of real actions as being in his time 
pretty generally laid aside, and successive enactments have olditi*- 
Hited the distinctions altogether. The statute 3 & 4 Will. IV. c. 27, 
ahohahed all the real and mixed actions, except three real actions, 
and ejectment, which was a mixed action. The Common Law Pro- 
cedure Act of 1860 has assimilated the procedure in the fonner to 
an ordinary action, and the Common Law Procedure Act of 1852 
now regulates the proceedings in ejectment. In these and othor 
rrapects the three Common Law Procedure Acts of 1862, 1854, ami 
1860, very greatly simplified the proceedings in m action at law. 
The first of these rendered it unnecessary any longer to select a 
form of action in pro.secutmg a claim, and aholished many cf the 
technicalities which had accompanied the older forms. Ths <Uvi- 
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sions now observed may be regarded as indicating, not so much 
forms of action in the old sense, as the character of the injuiy sus- 
tciiued and the relief sought. 

Action (under tlie Supreme Court of Judicature Act, 
1873). By this Act, which establishes one supreme court 
111 place of the Superior Courts of Common Law and the 
High Court of Chancery, action is the name given to 
the proceeding in the High Court of Justice, which takes 
the place of the old actions at common law, suits insti- 
tuted by bdl or information in the Court of Chancery, 
causes in rem in the Court of Adnuralty, or by citation in 
the Court of Probate. For these various modes of obtain- 
ing redress the Act substitutes one uniform proceeding, 
which retains most of the essential features of the common 
law action. The form of action established by the Act is in 
some measure a compromise between the old action at law 
and Chancery suit. It may be described as putting an end 
to the unintelligible and oven misleading formuhe of the 
one and reducing the prohxity and redundance of the 
other. (e E ) 

ACTIUM, in Ancient Geography, a promontory m the 
north of Acarnania, at the mouth of the Sinus Ambracius, 
opposite the town of Nicopolis, built by Augustus on the 
north side of the strait. Eastwards from the promontory 
the strait widens out and forms a safe harbour. On the 
promontory was an ancient temple of Apollo (who is hence 
called by Virgil Aetius), which was enlarged by Augustus. 
Actium became famous on account of Augustus’s victory 
over Antony and Cleopatra (b.o. 31), and for the quin- 
quennial games he instituted there, called Actia or Ludi 
Actiaci. Actiaca Mra was a computation of time from the 
battle of Actium. There was on the promontoiy a small 
town, or rather village, also called Actium. 

ACTON, a large village in Middlesex, about eight milos 
west of St Paul’s. It was once much frequented because 
of its saline springs, but these have long lost their repute. 
Acton being near the motropohs and easily accessible by 
the Great Western Eailway, and the price of building land 
being low, numerous villas have been erected in the neigh- 
bourhood The population of the parish increased from 
3161 in 1861 to 8306 in 1871. 

ACTON, SiE John Feanois Edwaed, son of Edward 
Acton, who practised as a physician at Besan 9 on, was bom 
there in 1736, and succeeded to the title and estates in 1791, 
on tlie death of his cousin in the third degree. Sir Eichard 
Acton. He served in the navy of France, and afterwards 
in that of Tuscany, and coniinaiided a frigate in the joint 
expedition of Spain and Tuscany against Algiers in 1774. 
Ills gallantry in rescuing three or four thousand Spanish 
soldiers from slavery led to his advancement. Entering 
the Neapolitan service, he gained the favour of Queen Mary 
Caroline, became commander-iii-chief of the land and sea 
forces, then minister of finance, and ultimately prime 
minister. His policy was devised in concert with the 
English ambassador Hanulton, and, of course, was hostile 
to France and to the French party in Italy. He has been 
held responsible for the arbitrary and despotic measures 
which, in 1798-99, filled the iirisons of Naples with poh- 
tical prisoners, and even brought some of them to the 
scaffold. In 1803 Acton was for a short time deprived of 
the reins of government at the demand of France; but he 
was speedily restored to bis former position, which he held 
till, in Feb. 1806, on the entry of the French into Naples, 
he had to flee with the royal family into Sicily. He died 
at Palermo on the 12 th Aug. 1811, leaving by his wife 
(eldest daughter of his brother. General Joseph Edward 
Acton, whom he had married by papal dispensation) three 
cliildron, of whom the second, Charles Januarius Edward, 
was made Cardinal Santa Maria dolla Pace in 1842. It 
may be vrell to state that Sir John has very frequently 
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I been confounded with his above-mentioned brother, born 
I in 1737, who was also emiiloyed in the Neapohtan service. 

ACTUAEY, m ancient Eome, was the name given to the 
derks who recorded the Acta Fvhlvca of the Senate, and also 
to the officers who kept the military accounts and enforced 
the due fulfilment of contracts for military supplies. In its 
English usage the word has undergone a gradual limitation 
of meaning. At first it seems to have denoted any clerk 
or registrar; then more particularly the secretary and 
adviser of any joint-stock company, but especially of an 
insurance company; and it is now applied specifically to 
one who malces those calculations as to the probabilities of 
human life, on which the practice of Me assurance and the 
valuation of reversionary interests, deferred annuities, &c., 
are based. The first mention of the word in law is m the 
Friendly Societies Act of 1819, where it is used in the vague 
sense, actuaries, or persons skilled in calculation.” The 
word has been used with precision since the establishment 
of the “Institute of Actuaries of Great Britain and Ire- 
land” in 1848. The “Faculty of Actuanos in Scotland” 
was formed at Edinburgh in 1856, and incorporated by 
royal charter in 1868. The registrar in the Lower House 
of Convocation is also called the actuary. 

ACUS^A, Gheistoval d’, a Spanish Jesuit, born at 
Burgos in 1 5 9 7. He was admitted into the society in 1 6 1 2, 
and, after some years spent in study, was sent as a mis- 
sionary to C hill and Peni, where he became rector of the 
College of Cuenpa. In 1639 he was appointed by the 
Jesuits to accompany Pedro Texeira in his second explora- 
tion of the Amazon, in order to take scientific observations, 
and draw up a report that might be sent to Spain, The 
journey lasted for ton months; and, on their arrival at 
Peru, no ship bemg ready to convey the explorer to Spain, 
Acuna employed himself in the preparation of a narrative 
of his journey. This was published at Madrid in 1641, 
under the title Amcwo Lescuhimiento del Gran Rio de las 
Amazonas, etc. The King of Spain received Acuna coldly, 
and, it is said, even tried to suppress his book, fearing 
that the Portuguese, who had revolted from Spain, would 
avail themselves of the information which it contained. 
A translation into French was published by Gomberville in 
1682; and a translation from the French into English 
appeared in 1 698. After occupying the positions of procu- 
rator of the Jesuits at Eome, and calijkador (censor) of the 
Inquisition at Madrid, Acuna returned to South America, 
whore ho died, probably soon after the year 1676. 

ACUPRESStjEE, in Surgery {aws, a needle, pr&no, I 
press), a method of restraining hsemorrhage, introduced in 
1869 by the late Sir J. Y. Simpson. The closure of the 
vessel near the bleeding point is attained by the direct 
pressure of a metallic needle, either alone or a.ssisted by a 
loop of wire. The advantages claimed by the originator of 
this method over the old silk ligature were, that the needles 
can be removed within forty-eight hours after introduction, 
oEowing the wound to heal rapidly; and that, being metallic 
and non-porous, tliey do not cause irritation and suppura- 
tion like the silk ligature. The catgut ligature, which is 
rapidly absorbed, is gradually superseding both the silk 
ligature and the acupressure nee^e. .A vohune entitled 
Atnipressure, by Sir J. Y. Simpson, was published in 1864. 

AOUPUNCTUEE, the name of a surgical operation 
among the Chinese and Japanese, which is performed by 
prickMg the part affected with a silver needle. They 
employ this operation in headaches, lethargies, convulsions, 
colics, &:c.; and it has more lately been introduced into 
British practice for the cure of some forms of neural^a, 

ADAFUDIA, a large town of Western Africa, in the 
country of the Felattahs, in 13° 6’ N. lat,, 1° 3' E. Ictag., 
about 400 miles S.E. of Timbuctoo. It is suiTounded by 
a mud wall. The neighbouring country is rich and 
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fertile. Tlie trade in native mercliandise is said to be 
as gi-cat as tliat of Abomey, tlie capital of DaJiomeyj and 
there is also a considerable traffic in slaves. Population, 
about 24:, 000. 

ADAL, a region in Eastern Africa, -with a coast line 
extending, between 11° 30' and 15° 40' N. lat., from ^e 
Gulf of Tajurrah to the neighbourhood of Massowah. For 
about 300 miles it borders on the Red Sea, the coast of 
which is composed of coral rock. It stretches inland to 
the mountain terraces, to the west of which lie the Abys- 
sinian table-lands of Shoa and Tigr^, with a breadth near 
Massowah of only a few miles, hut widening towards the 
south to 200 or 300 miles. The northern portion of this 
region, known as the Afar country, is traversed hy two 
routes to Abyssinia — ^the one from Zulla near Massowah, 
and the other from Amphdla Bay. The former of these 
was selected for the British Abyssinian expedition of 1868, 
Annesley Bay being the place of debarkation and base of 
operations. There is a third route to Abyssinia through 
Adal, that from Tajurrah to Ankobar, the capital of Shoa, 
said to be preferred for ti'ading purposes, as being less 
steep than the others. The river Hawash flows through 
the southern district of Adal in a NE. direction, but is 
lost in Lakes Abbebad and Aiissa. ITear this river is 
Aussa, the chief town of the country. Volcanic rocks 
occur in various parts of this district; and two mountains, 
4000 feet high, are mentioned, which have sent down 
streams of lava on all sides to the distance of 30 miles. 
The country contains two great salt plains or basins, — ^that 
of Asah in its northern portion, and Anssa in the south. 
The remarkable salt lake of Balir Assal, near Tajurrah, is 
570 feet below the level of the sea. The country 
as a whole is barren and uncultivated. A little toley 
is reared on the higher terraces, and some districte 
afford pasturage for domestic animals, largo quantities of 
butter being annually sent to Massowah. In some parts 
of Adal the elephant is not uncommon. The salt of Asali 
and Anssa is a valuable article of commerce. There is no 
fixed government, the country being inhabited by various 
independent tribes, all speaking the Afar language and 
professing the Mahometan religion, and most of them of 
nomadic habits. 

ADALBERT, Saint, one of the founders of Christianity 
in Germany, known as the Apostle of the Prussians, was 
bom of a noble family in Slavonia, about 955; was educated 
at the monastery of Magdeburg; and, in 983, was chosen 
Bishop of Prague. The restraints which he tried to impose 
on the newly-converted Bohemians by prohibiting poly- 
gamy, clerical incontinency, and similar sins, raised against 
him so strong a feeling of hatred, that he was forced, in 
988, to retire to Rome, where he resided at the monasteries 
of Monte Basino and St Alexis. In 993 he returned to 
liis flock, in obedience to the command of the Pope. Find- 
ing little amendment, however, in their course of living, he 
soon afterwards went again to Rome, and obtained permis- 
sion from the Pope to devote himself to missionary labours, 
which he carried on chiefly in Morth Germany and Poland. 
While preaching in Pomerania (997), he was thrast through 
the heart by a heathen priest. 

ADALBERT, Archbishop of Bremen and Hamburg, 
bom of the noble Saxon family of the Counts of Wettin, 
was one of the most remarkable ecclesiastics of the 11th 
century. Through the friendship of the emperor Henry 
III. he was elevated in 1043, when only about thirty 
years old, to the see of Bremen and Hamburg, whi<i 
included the whole of Scandinavia, and he accompanied 
the monarch in his journey to Rome (1046). Here it is 
said that he was offered and that he refused the papal 
throne. The refusal certainly cannot have arisen from 
lack of ambition; for on his return in 1050, with a com- 
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mission as legate to the northern coiuts from Pope Leo 
IX., he immediately set about carrymg out the emperor’s 
wishes by estabhshing himself in an independent patri- 
archate of the north. For this purpose he sought Ity every 
means to augment his already great influence, he adorned 
lus two cathedials, and enlarged and fortified the town of 
Bremen so that it might rival Rome. There w'as much in 
his favour, and he might even have succeeded iu eiitnely 
separating the church of the north from tlie see of Rome, 
hsffi It not been for the death of Hemy IIT., and the oppo- 
sition of Cardinal Hildebrand. Henry IV. being a minor 
at the time of his father’s death, Adalbert was associated 
with Archbishop Hanno of Cologne as guardian and regent; 
and during the absence of the latter on a mis. 9 ion to Homo, 
he sought, by granting every indulgence, to gain the 
favour of the young prmce, and so to be able to exercise 
an absolute power in the state (1 062-05). Tho Archbishops 
of Mayence and Cologne secured his baui&hmciit from 
court after the government had been assumed l)y Hemy in 
person (1066); and about the same lime his diocese was 
mvaded by the “natural enemies” of Bremon, the Saxon 
nobles. In 1069, however, he was recalled, and rein.stated 
in his former position. He died at Goslar in 1072, having 
donemnch during his last years to inflame the Saxons’ hatied 
of Henry, which resulted soon aftenvards in their revtflt. 

ADA2I, S'JK, an appellative noun, meaning the first man. 
In Genesis ii.^7, 25, in. 8, 20, iv. 1, (kc., it assumes tho nature 
of a proper name, and has the article, t/iG man, the only 
one of Ins kind ; yet it is appellative, correctly spealdng. 
IxL Genesis i 26, 27, v. 2, it is simply appellative, being 
applied to both progenitors of tho human race; not to 
the first rnnn alone as in the second, third, and fourth 
chapters. The etymology of the word is uncertain, but 
it is probably connected with a root signifying retl, so that 
the idea is one red or ruddy. 

The early part of Genesis contains two accounts of 
man’s creation. These narratives need not be examined 
at present farther than man's origin is concerned. la 
Genesis i. 26, 27, we read, “And God said, Let us make 
infill in our image, after our likeness ; and let them have 
dominion over the fish of the sea, and over the fowl of 
the air, and over the cattle, and over all tho earth, and 
over every creeping thing that creeiieth upon the earth. 
So God created man in his image ; in tho imago of 
God created he him ; male and female created he them.” 
At the end of the sixth day of creation man appears, the 
noblest of earth’s inhabitants. In Genesis ii 7, 8, we also 
read, “And the Loed formed man of the dust of the 
ground, and breathed into his nostrils the breath of life ; 
and man became a living souL And the Lonn G«)d 
planted a garden eastward in Eden; and there he j»nt the 
mp.n he had formed.” The woman’s creation is thus 
narrated in subsequent verses of the same chaiiter — 20, 21, 
22, 23, “And Adam gave names to all cattle, and to the 
fowl of the air, and to every beast of the field : but for 
Adam there was not found an help meet for him. And 
the Loud God caused a deep sleep to fall upon Adam, 
and he slept : and he took one of his ribs, and closed uj) 
the flesh instead thereof. And the rib, wliioh the Luiui 
God had taken from man, made he a woman, and brought 
her unto the man. And Adam said, This w now bone of 
my bones, and flesh of my flesh : she shall be allied 
Woman, T^cause she was t^on out of man.” Botwoeii 
these accoimts some discrepancy exists. Tho first repre- 
sents the man and woman to have been created together, 
after the various creatures which the earth sustains on its 
surface; the second makes Adam to have been created 
fibrsl^ then the various animals, with the woman last of aU. 

^ The creation of animals separate the origin of the man 
I and the woman. The first narrator states that man waa 
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made in the image and fonn of God, without explaining 
his meaning more particularly. Hence interpreters differ 
in attempting to define it. The language need not be 
icstricted either to man’s spirit or to his body, but may 
refer to his united whole, including spiritual qualities and 
bodily form. The ancient Hebrew did not tlunk of God 
ivithout a certain form, but transferred the human one to 
him, divesting it of grossness, and giving it an ethereal 
luminousncss of surpassing glory. The image of God, 
therefore, in which Adam is said to have been created, 
includes the whole man, with special reference to the 
spiritual nature within him. We cannot tell whether the 
writer thought of immortality as involved in the God- 
hkeness. He may have done so. But the second account 
teaches that man was only mortal at first, because he is 
sent out of Paradise lest he should become immortal by 
eating of the tree of life. 

The nan'ative in the first chapter is arranged according 
to a definite plan. Six days are allotted to the creation of 
the heavens and earth, with all their furniture animate 
and inanimate. After due preparation had been made 
by the formation of light, atmosphere, and land separated 
from water, life is called into existence, first vegetable, 
then animal, terminating in man the lord of this lower 
world. The narrative in chapters ii.-iv. does not present 
such orderly progress. In it man is the central figure, 
to whom ail is subordinated. He is created first. For 
him plants and trees are made to spring up. He is placed 
in a dehghtful garden. The Lord God perceiving his 
solitary condition creates the boasts of the field and the 
fowls of the airj but when brought to the protoplast, 
they were insufficient to supply his mental void, so that 
woman was made, in whom ho found a suitable partner. 
A number of questions connected •with the first pair, not 
necessarily entering into the writer’s main puipose in 
describing man’s origin, but complementary and new, 
are, the means by which the ground yielded vegetable pro- 
ductions, the materials from which the man and the woman 
wore formed, the cause of their intimate union, the place 
of their abode, the simpheity of their condition, and the 
way in which animals first received their names. By these 
tr.aits preparation is made for the history of what befell 
the protoplasts in their primitive abode. 

According to the second narrative, Jehovah xdanted a 
garden in Eden, ca.stward, and jmt the first man there, 
A siiring or stream rising in Eden, and flowing through 
the garden, supplied it with vrater. In issuing from the 
garden it divided itself into four rivers, each having its 
own course. The writer gives their names, and the 
countries washed by three of them. This garden, usually 
tenned Paradise after the Soptuagint and Yulgate, has 
been eagerly sought for; but it has baffled curiosity. 
Though two of the rivers, the Euphrates and Tigris, are 
well known, the other two, Pison and Gflion, can only be 
identified with difficulty. They seem to be rivers of 
Northern India. The Tigris and Enphrates took thdr 
rise in the high land of Northern Armenia ; the Pison, i.e., 
Indus, rises in the Himalayas j and the Gihon, i.e., Oxus, 
is connected wth Ethiopia or Cush. The writer appears 
to have c()nsidGred them all as having their source in the 
northern highlands of Asia, and flowing south, and there- 
fore ho ])lacccl Eden, somewhere in the north of Asia. 
The nfunos of two rivers lielon^ng to a foreign tradition, 
and little known to the Hebrews because intercourse with 
India was then remote, were associated with those of two 
known ones incorporated in the national tradition. If the 
iuterpreior had to do with pure liistoiy, it might not be 
ami.s.s to search for Eden in some definite locality; but, as 
the case stands, the examination wotdd probably be fruitless. 

The garden ha.s two remarkable productions — the tree 
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of Lfe, and the tree of knowledge of good and evil. The 
former derives its name from the virtue of its fruit to 
impart perpetual life or immortahty. The fruit of the 
latter communicates the knowledge of good and eviL It 
awakens moral consciousness The one had to do with 
physical, the other with spiritual bfe. Such were the 
miraculous poweis of the two trees in the midst of the 
garden. 

The third chapter gives an account of the first pair falling 
away from the state m which they were created. What 
that siate was may be clearly gathered from the words. It 
was one of innocent simplicity. The protoplasts had a child- 
like unconsciousness of evil ; no knowledge of right a/nr1 
wrong, virtue and vice. They were in the happy condition 
of infancy. Their moral existence had not begun. Perfec- 
tion, njinghtness, righteousness, could not be predicated 
of them. But the world presents vice and its concomitant 
misery in strong colours Miseiy and evil abound. The 
eyes of an Oriental especially must have been vividly 
struck with the phenomena of toilsome work, the pams of 
child-bearing, the slavery of woman, and the inevitable 
necessity of deatL The Hebrews, accordingly, meditated 
on the cause. The writer seeks to connect with the problem 
mcidental iihenomena, as the love of man and mfo, the 
form of the serpent different from that of other animals, 
the mutual hatred of man and scipents, <kc. It is an old 
question, the introduction of evil into the world. As all 
the posterity of the first pair iiarticipate in sin and suffer- 
ing, the cause must be looked for in connection with 
these. Yet it must not proceed from themselves. God 
had made them innocent and happy. The origin of evil 
must come from without. A serpent becomes the instru- 
ment of thoir temiitation. That cunning and misehievons 
animal seduces them. The writer thought of nothing but 
the creature itself. Those who suppose that the devil 
employed the serpent as his instrument, or that the devil 
alone is spoken of, are confronted by the fact that the idea 
of Satan was of later introduction among the Hebrews 
than the age of the writer. The curse pronounced on the 
temxder sufficiently shows that none but the agent expressly 
named ivas thought of. 

Are these narratives of the creation, primal abode, and 
fall of man, literal history I So some have always believed, 
with Augustine and the Beformers. The difficulties in 
the way of this interpretation are groat. As it cannot 
be earned out consistently, its advocates resort to various 
expedients. They forsake the literal for the figurative 
wherever necessity demands. Thus they put a figurative 
construction on the language of the curse, because they 
allege that a literal one would be frigid, utterly unworthy 
of the solemn occasion, highly inconsistent with the 
dignity of the speaker and the condition of the parties 
addressed. Sometimes they even incline to regard the 
narrative as n sort of poem, or give it a poetical character. 
The atmosphere in which the accounts move is different 
from the literal one. Instead of assuming that God 
created the world and all it contains in a moment of 
time, and in harmonious arrangement, the first writer 
attributes creation to six successive days, represents the 
Almi^ty as addressing the newly-formed existences, look- 
ing upon them with satisfaction, pronouncing them good, 
and resting on the seventh day. He naturally chose 
the six days of tho Hebrew week, with which he was 
familiar, for successive gradations of fke creative power. 
In the second account we find a Bjieaking serpent, God 
walking in a human way in the cool of the day through 
tib.e garden, his jealousy of the aspiring Adam who had 
attained a higher knowledge, his cursing the serpent, ^ and 
cherubim with a flaming sword. To explain all this aa 
litoral history, were to attribute othejr perfections to the 
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Deity than infinite poirer, spiiituality, and wisdom. Hence 
the Chnrch of England, according to Horsley, does not 
demand the literal understanding of the document con- 
tained in the second and third chapters, as a iioint of 
faith. 

Are the narratives allegorical? So Philo^ uiterprcts 
them, followed hy the Greek fathers of Alexandria, 
Clement and Origen,® as well as by Ambrose In modem 
times Coleridge read the whole as an allegory ^ So did 
Donaldson in his Jashar. There is no indication, how- 
ever, that allegories were intended. Had this been the 
case, the truths meant to be conveyed would have been easily 
discovered. The embarrassment and capiiciousne.ss of the 
allegorical interpreters prove that they have followed a 
wrong method The outward form is set aside, and an 
idea discovered beneath it with which the envelojie has 
no necessary connection. Both should be retained; the 
.shell suggesting the kernel, and the kernel showing itself 
to be the necessary evolution of central ideas. 

According to another interpretation, more commonly ac- 
cepted among scholars at the present day, both accounts are 
.supposed to he, hke the early records of other nations, tradi- 
tional and mythical. This does not imply that they are fahles 
or fictions; far from it. It is true that the oldest traditions 
of peoples are mainly subjective, the result of the national 
mind ; but they are nevertheless real. Variable, developed 
in different forms, influenced by the characteristics of the 
people and by their intercourse with others, they are all that 
constitutes the earliest history of nations, the shapings of 
oral tradition before written records appeared A m)^ologi- 
cal age stands at the head of all national histories ; and that 
of the Hebrews seems to be no exception. The two narra- 
tives present philosophical mythi in a historical form. They 
represent the best ideas of the Hebrews at a certain stage 
of their history in explanation of the creation of man, lus 
primeval abode and state, and the cause of his degeneracy. 
The first account is plain and simple. It assigns a high 
dignity to man, and traces aU human beings to a single 
pair, in harmony with the best evidence of modern 
science that points to unity of origin, rather than to dif- 
ferent centres of creation. There is a naturalness in the 
narrative that cannot be mistaken, while the writer adheres 
to generalities, (Seo Gabler’s JEirdeitung to Eichhom’s 
Urgeschichte, vol. i p. 11, &c ; and Gesenius’s article 
“ Adam,” in Ei'sch und Grvbei^s EncyUopcedie, vol. i.) 

On the other hand, the narrator in the second, third, and 
fourth chapters manifests a more reflective spirit, seeking to 
explain causes, and to trace connections Supplying particu- 
lars wanting in the older narrative, and correcting others, he 
enters into details, and though more anthropomorphic, has 
a finer perception of circumstances associated with the 
protoplasts. Tholuck himself admits his narrative to be a 
mythus. It is usual to designate the first writer the 
Elohist; the second, the Jehovist; because the one com- 
monly uses Elohim as the name of God; the other 
Jehovah, or Jehovah Elohim in the second and third 
chapters. 

The Adam in the second and third chapters, according to 
this view, is the progenitor and representative of humanity, 
who brought misery luto the world by self-wiU. He is idekl 
man, becoming historical in every individual who, as 
soon as his moral nature is awakened, feels the power and 
the possibility of rising higher through reason and per- 
ception. Adam’s procedure repeats itself in eachindiyi- 
dual, who has his paradise, eats of the tree of knowledge, 
and feels -within him the roots of apostasy from God. On 


^ De mundi Op^Ji(no, p. 37, vol. i. ed. Mangey. 

* Phihcalm, cap. 1, and contra Cels. 

^ Aids U> Reflection, p, 241, note (Burlington edition of 1840). 
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the other hand, his restoration and happiness aie supposed 
to be in his o-svn power His salvation is practicable through 
the "victory of reason over instinct, of faith over sense, ^ 

The traditions of ancient nations present analogies to the 
creation of man given in the fiist chapter of Genesis. The 
Etrurian comes nearest to the Hebrew. Theie creation 
takes place in six periods of a thousand years each, and 
men appear in the last, after the earth, siiii, moon, and stars, 
with all li-ving things on the surface of the globe, had been 
brought into existence by God.^ The Persian mytholog}^ 
in like manner, makes Ormiizd, the god of light, create by 
his word Monmer the -visible woild in six periods of a 
thousand years each, and man is formed last. The name of 
the first man is Kaiomorts.® The Chaldee myth, given by 
Berosus, presents little resemblance to the Hebicw narra- 
tive. Bel, the highest god, divided the daikiiess, and cut 
the woman, who ruled over the monstrous creatures found at 
first in iJie all, into two halves, out of which heaven and earth 
were formed. After that he cut off his own head. The blood 
tncklmg down was taken by other gods and mixed with 
earth, from which men were formed, who aie therefore wise, 
and paitakers of the divine intelligoncc.'^ The Phenician 
myth is still more unlike the Hebrew account.® But Ovid’s 
teaching is that man was made in the imago of the gods, 
and was intended to be ruler of the earth.® The Egyptian 
theology has no point of contact with the Hebrew.^® The 
Indian accounts are very numerous, but often discrepant. 
Their likeness to the Hebrew narrative is remote; for the 
play of imagination appears in them to excess and absur- 
dity. Among those myths in which the formation of men 
IS described without allusion to any primordial distinction 
of castes, we may quote two. Prajapati, i.c., the universe 
which was soul and only one, formed animals from his 
breaths, a man from his soul. The soul is the first of the 
breaths. Since he fonned a man from his soul, therefore 
they say, “man is the first of the animals, and the strongest.” 
The sold is aU the breaths; for aU the breaths depend upon 
the soul. Since he formed man from his soul, therefore 
they say, “ man is all the animals;” for all these are mau’s.^^ 
Manu’s account of the creation is that men of the four 
castes proceeded separately from different parts of Brahma’s 
body prior to the di-vision of that body into two i)arts. The 
doctrine of emanation appears in the Indian cosmogonies, as 
also that of absorption. Thus Brahma is reabsorbed into 
the supreme spirit, according to Manu.^^ According to the 
Bamians in India, God having made the world and the 
creatures belonging to it, created man, who caino forth from 
the earth at the divine voice, his head appearing first, then 
his whole body, into whom life was conveyed. God gave 
him for companion a woman, and the two lived together as 
man and -wife, feeding on the fruits of the ground. They 
had four sons of di&rent temperaments, for whom God 
made four women, and the four quarters of the earth were 
peoiiled by their progeny.^® 

The paradisiac^ state of the first i)air, and their loss of 
it as described in the second and third chaiiters of Genesis, 
have their parallels in the myths of ancient nations. Ac- 
cording to the Persian traditions, Meschia and ]\Ie.schiane, 
j the progenitors of mankind, were created for liappiue.ss in. 


* See Tuch's JKommentm ueber die Genesis, p. 60. 

® Suidas, 8 . V. Tufftmtet, vol. ii. pp. 1248-9, ed. Benihardy. 

^ KUuker, i. 19, 20 ; iii. 59, &c 

^ Eusebius’s Chron. Bipartitum, vol, i. p, 24, ed. Auclier, 

® See Sanchoniatho, translated by Cory, in tbe Phenvc, p. 186, &c., 
ed. New York. 

® MeiUTnorplm. i. 76, &c. ; Opera ed. Burmann, tom. ii. p. 20. 

Roeth’s Oeschidhte der Philos, i, p. 131, &c. 

“ Muir’s Sanshnt Texts, vol. i, p. 24, 2d ed. 

Ibid. p. 63, &c. 

See Lord’s Display of two Foreign Sects in the East Indies, chap- 
ter i. p. 1, &c. 
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tliis world and the next, on condition that they were good, 
and did not worship Dews At first they acted according to 
their original nature, acknowledging that all beings were 
derived from Orinuzd. But they were seduced by an evil 
spirit, and clothed themselves in black for thirty days. 
After that they went out to hunt, and found a white goat, 
of whose milk they drank. In this they sinned against 
their body, and were punished. The evil spnit or Dew 
l)resented himself to them again, giving them fruits to eat, 
by which they forfeited a hundred enjoyments. At fii'st 
they covered themselves with the skins of dogs, and ate 
the flesh of these animals They hunted and naade them- 
selves clotiiiiig of the skins of deer.^ 

Abriman is represented as a poisonous serpent, and 
springs in this form from heaven to earth. ^ Dews often 
take the same form.® 

The tree llom. among them is similar to the tree of life. 
It imparts immortality, and is called the king of trees.'^ 

The holy mountain or paradise of Persian tradition is 
ilhordj, the abode of Ormuzd and the good sph-its, which 
sends forth great rivers.® This means the Hindu Koosh 
mountains where was Airjana veedjo, the first scat of the 
Aryan race. Here we have mention of a district Iledm; 
and Zoroaster is said to have been born m Hedeiiesch, hut 
elsewhere m Airjana veedjo.^ 

According to the roHgion of Lama or the Galmucks, men 
lived in the first age of the world 80,000 years. They 
wore holy and happy. But their happiness came to an end. 
A plant, sweet as honey, sprang out of the earth, of which a 
greedy man tasted, and made others acquainted with it. A 
sense of shame was awakened, and therefore they began to 
make themselves coverings of the leaves of trees. Their 
age and size decreased. Virtue fled, and all manner of vice 
prevailed.'^ The paradisiacal state of Thibetan mythology 
is one of perfection and spirituality. But the desire to eat 
of a sweet herb, scliima, put an end to tliat condition. 
Shame sprang up within the fallen 3 the need of clotliing 
was felt. They were driven to agriculture by necessity. 
Virtue fled, murder, adultery, and all other vices suc- 
ceeded.® 

Among the Indians, the holy mountain of the north, the 
seat of the gods, and the source of the groat rivers, was 
The tree Parijata, brought from heaven to earth 
by Krishna, with its heavenly flower and fmit, scares away 
hunger, thirst, disease, old age, &c.^® 

The Greek myths are remotely parallel. Hesiod describes 
the primitive state as one free from toil, sickness, and all 
kinds of evil. Mortals were contented with easily obtained, 
though poor, sustenance. But cunning Prometheus de- 
ceived Zeus, and stole fire from heaven. The latter, by 
way of punishment, sent a beautiful woman. Pandora, whom 
Eiiimetheus accepted as a gift. Having with her a vessel 
into which all sorts of misery had been put, she opened it 
out of curiosity, and evils flow forth in abundance, fiUbig 
the earth. Hope alone remained at the bottom. 

The story is supplemented and modified in the Tlieogony. 
There Prometheus is twice punished, and woman becomes 
the source of man’s evils, merely as the original mother of 
the race. There is also a reconciliation between Zeus and 
Prometheus. 

In .^schylus mankind are presented in the ignorance of 

’ Klcuker’s ZendrAvesta, part iii. pp 84, 85. 

3 Ibid. iii. 62. » IhU. ii. 192. 

* Ibid. hi. p. 105. 

« Ibid. iii. 70, 91. « Ibid. ii. 277, 299; iii. 118. 

Staudlin in Archiv, f-d,r KirchengescMohie, 1 . 8 , p. 14 
® See Stdudhn’s ArcMo. i, 3, p. 15. 

® Von BoMen’g Das aUe Indien, i. 12 ; ii. 210. 

Wilson's Vishnu Pwram, pp. 586, 618; and Langlois’s translation 
of the Eanvunsa, tome ii. p. 8 . 

“ Opera ei Dies, 40-105. “ Ibid. 606-616. 
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infancy till Prometheus implanted in them the power of 
intellect, and the capability of knowledge. The fire from 
heaven is not the cause of the evils that broke in upon 
them; rather is it the teacher of every art. and the opener 
up of infinite resources; but Prometheus himself must 
endure fearful punishment for his seLf-will, in paying too 
much regard to mortals. Still there is an intimation of 
future reconciliation between the opposing powers, Zeus 
and Prometheus. 

The points of similarity between the Old Testament and 
this Greek representative of man’s fall are tolerably plain. 
In both there is an original state marked by freedom from 
sorrow, by complete earthly enjoyment and undisturbed 
peace with God. Both attach the origm of evil to the act 
of a free being putting himself in opposition to God — 
evil being the punishment of that act, arising by means of 
a woman. As the Old Testament narrative implies that 
the step taken by man was not a more degeneracy, so 
AEschylus’s description admits that it was for humanity 
the beginning of a richer and higher life, since man’s 
jiropcr destiny could not be worked out iu a condition of 
childlike incajiacity. Pandora reimnds us of Eve ; Epi- 
metheus of Adam. Prometheus and the serpent both wish 
to make men like God in knowledge and happiness.^® The 
tragic poet seems to regard Prometheus as the archetype of 
man, so that his fate is theirs. Like every strong-willed 
mortal, Prometheus flounders on the rock of presumption. 
He persists in acting contrary to the commands of Deity, 
and endures torture till he submits to a higher will, accept- 
ing the symbols of repentance and restraint vithin certain 
h^ta. Thus, hke Adam, he is the representative of 
hiunanity. 

The fuutlamental differeuce between the Hebrew and 
Gieok narratives is, that the distinction between God and 
the world, spirit and nature, maintained with aU sharpness 
in the one, is not earned out in the other. On the con- 
trary, the Greek myth mixes the two spheres, so that the 
world appears as the original, independent element, of 
which spirit and deity are mere products. In the Hebrew 
nanative the spiritual features are presented clearly and 
simply; in the Greek they are indistinct, because transferred 
to the sensuous world and covered with a luxuriant growth 
of outer natiu’e.^* 

Ovid paints the golden age in the manner of Hesiod, but 
with more details. It was pervaded by innocent simpHoity, 
and the successive ages became still worse, till moral corrup- 
tion reached such a height in the last or iron age that 
Jupiter sent a flood to destroy all mankind.^® 

Plato in his SympoduwA^ explains the sexual and ama- 
tory inclination of the man and the woman by the fact 
that there were at first androgynous beings, whom Zeus 
separated into men and women. The two sexes were 
originally united. 

In Corrodi’s Beitraye (xviii. p. 14), the Indian Ezour 
Vadam is quoted, in which the first man is called Adimo, 
from whose body came Brahma, Yishnu, and Schiva. This 
statement is repeated by Knobel and others. But the 
Ezour Vedam (a corrupt pronunciation of Yajur Yeda) is a 
spurious Veda from the pen of some Jesuit missionary.^’' 
Though it mentions Adimo (which simply means tits first) 
in voL i. p. 195, <fco., and vol. ii. 205, genuine Indian 
mydiology recognises no such name of the first man. 

The second narrative, in some of its ideas, seems de- 

See Buttmann’s MyiJiologm, Band i. p, 48, &o. 

Bee G. Baur in the Siudien wnd Kritihen for 1848, p. 320, etseg. 

Metomorphos, 1 . 89, &c. ; vol. ii. p. 14, &c., ed. Burmann. 

“ Cap. XV. ed. Stallbaum, 1827. 

The Eeofwr Vedam was printed at Paris in 1778. See Mr Ellis, in 
the Asiatidk Eesearches, vol, xiv. p, 2, &c., and Dr Mair in the 
Transactions of the Royal Society (f BdMtwgh^ vol. xadii, part 2, p. 
266, &c. I. — 18 
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rived from Eastern Asia, rjaveral features disclose this; 
suet as the covering of fig leaves, the springing of four 
rivers from a common source, and the names of two of 
them which point to India. The tree of life and the 
seducing spirit have their place in the Persian and Indian 
rehgions. But its essence is adapted to the Hebrew 
theology, and contains genmne Hebrew traits j though it 
stands tolerably isolated in the circle of ideas which the 
Old Testament presents. Not till the Book of Wisdom 
do we find express reference to it (chap. u. 23, 24), 
though the tree of life is spoken of in the Proverbs. Yet 
ther^ is diversity amid similarity. As elaborated by the 
Hebrew mind, the narrative is a profound theory, with noble 
features worthy of the subject. Its verisinnhtude is 
apparent. It shows a thoughtful contemplation of human 
nature, a fine sense of its capacities and weakness, of its 
aspirations and needs. Its hues are drawn with great dis- 
cernment, The problem need expect no better solution in 
this life ; for its depths cannot be fathomed by the sound- 
ing-hne of a finite understanding. Here is the one philo- 
sophy of the subject that has taken the deepest hold of the 
human mind, engrafting itself on the religious systems of 
very different races, and enhsting the sympathies of the 
most civilised nations. Originating in the East, it has been 
transferred to the West, where it lives in pristine vigour. 
It is the essence of the best ideas and traditions ^ of 
Eastern Asia, improved and enlarged by the Hebrew mind 
at a certain penod. The more the narrative is examined, 
the more clearly will it appear the result of enhghtened 
reason. It embodies national traditions of Hebrew reflec- 
tiveness. Free from the pantheism and dualism inherent 
in the mythologies of other peoples, the monotheism which 
distinguished the Hebrews as the depositaries of a divine 
truth pervades it. The tradition has two sides. It repre- 
sents the transition of man to freedom and humanity, as 
Schiller describes it; his elevation by the awakemng 
exercise of reason; his advance from nature’s cradling- 
season to a consciousness of the divine within him ; but it 
represents at the same time the inchnation to follow his 
own will, to aspire to the forbidden contrary to his better 
conviction, to push reason beyond the limits within which 
alone it can be legitimately used ; in short, to break away 
from the will of God in self-sufficient independence. While 
the fact was one of the most fortunate in man’s history, it 
was also one of the saddest. When moral good was made 
possible, moral evil was introduced. A knowledge of the 
me brings that of the other.^ 

After Adam fell, God drove him from paradise, whose 
gates were guarded by cherubim to prevent access to the 
tree of life. The protoplasts had first three sons — Cain, 
Abel, Seth ; then other sons and daughters. Adam died 
at the age of 930. Accordmg to the Elohist, the later 
race of men descended from Seth, the first bom (Genesis v.) ; 
according to the Jehovist from Cain, who was the first born 
(Genesis iv.) A Jewish tradition represents him as buried 
in Hebron with the patriarchs; a Christian one makes 
Golgotha hig resting-place. 

A number of absurd fables, the fancies of Jewish writers, 
have gathered round the simple narratives of the Old 
Testament, and are incorporated in the Talmnd. In these 
Adam is said to have been made as a man-woman out of 
dust collected from every part of the earth; his head 
reached to heaven, and the splendour of his face surpassed 
the sun. The very angels feared him, and aU creatures 
hastened to pay lum devotion. The Lord, in order to 
display his power before the angels, caused a sleep to fall 
upon him, took away something from aH his members, and 


^ Sae Schell, ing’s MagisUrdiasertaiim in vol. i, of Ms Sdmmiliche 
Wsrix, p. 3, &c 
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when he awoke commanded the parts that had been re- 
moved to be dispersed over the globe, that the whole earth 
might be inhabited by his seed _ Thus Adam lost his size, 
but not his completeness. His first wife w'as Lilith, 
mother of the demons. But she flew away thiough the 
air; and then the Lord created Eve fiom his rib, bi ought 
he/to Adam in the most beautiful dross, and angels duscend- 
in» from heaven played on heavenly instruments, sun, moon, 
and stars dancing. He blessed the pair, and gave them a 
feast upon a table of precious stone. Angels iircparcd the 
most costly viands. But Adam’s glory was envied by the 
angels; and the seraph Sammacl succeeded, in seducing 
him The pair wore driven out of paradise into the place 
of darkness, and wandered through the earth. ^ 

According to the Koran, God cieatod man of dried clay 
like an earthen vessel, anmiating the figure, and enduing 
it with an mtelligent soul. A^cn he had placed him 
m paradise, he formed Eve out of his left side. All 
the angels worshipped the new man except Eblis, who 
refused and became an unbeliever. Satan caused them to 
forfeit paradise, and turned them out of their stale of 
happmess. On Adam’s repentance, God pitied him, and 
had biTTi taught the divine commandments by the aicli- 
angel Gabriel ; whereupon he was conducted to Arafat, a 
mountain near Mecca, and found Eve after a separation of 
200 years. He was buried on Mount Abukais, near Mocca.^ 
Many other fables of the later Jews respecting Adam are 
collected by Eisenmenger, and those of the Mahometans 
by Herbelot. 

In the emanation system.'’ of the Christian Gnostic.'’ and 
Manichacans, as woU as in the gnosis of the Mandioans, 
A dam is represented as one of the first and holiest oions. 
Both cathohe and heretical literature indulged in fictions 
respectmg Adam. A Life of Adam was translated from tho 
Ethiopio into German by Dillmanii, in Ewald’s Jahrbm'h, 
V. TJie Testament of Adam, current in Syriac and Arabic, 
was published by Eenan in the Jonmal Asiaiique, sdrie v. 
tom. 2. Both these seem to be derived from tho Spelunca 
Thesaurorum, which exists in MS. in the Syriac tongue. 
The Sethites, a Gnostic sect, had Apocalypses of Adam; 
other Gnostics had a Gospel of Eve. A Booh of the Ilepant- 
ance of Adam and A Book concerning the Baughtens of 
Adam, are condemned in the decree of Gelasius. George 
Syncellus cites a Greek Life of Adam; and a fragment 
from Ties Grech Booh of Adam, in a Florentine MS., is 
given m the Literaturhlatt des Orients for 1850. Tims 
the Adam-literature is copious.^ The Booh of Adam, pub- 
lished by Norberg in 181 G, is impropeily so tenued. It 
is a Mandman or Sabian work, Sidra Itabba, which is now 
better known, since Petermann’s critical edition of 18G7, 
and Nbldeke’s researches into the language. (s. D.) 

ADAM OP Bremen, ecclesiastical liistorian, was born in 
Upper Saxony, and in 1067, probably on the mvitation of 
Ardibishop Adalbert, came to Bremen, w'horc bo was 
aiipointed canon and magister scholamm. He died in 
1076. His Gesta Hammalrurgmsis Ecdesiai Poniificum, 

: cotttaming a history of the diocese of Hamburg and 
Bremen from 788 till the death of Adalbert in 1072, is of 
great importance as tho chief source of information in 
I regard to the state of the nortlioni Icingdonis during the 
period of which it treats. It is supposed to have been com- 
piled partly from ■written documents and partly fnmi the 
oral communications of the Danish king, Svend Estritlison. 
Its statements are generally tmstworthy, though the chrono- 
logy is sometimes confused, and the geographical informa- 


^ Bisenmenger’s EntdMes Jvdeniikim, Amstcnlam, 1700, 4to. 

* D’Herbelot’s Bidiliotkegue OneaUde, s. v. “ Adam," p. &3, Ac.* 
ed 1697, Paris. 

* See Hillmann in Herzog’s Encyklopccdie, xiu p, 319. 
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tion often erroneous Tlie style is clear and interesting, 
thougli somewhat prolix. It was first published from MSS. 
at Copenhagen m 1579 The beat edition is that of 
Lappenberg m Pertz’s Monwnienta GermanicB, A supple- 
ment to the Gesta, a geographical work of considerable 
value, entitled De Situ Banice et Reliquarum quee trans 
Daniam sunt Regionum Afatura, was published at Stock- 
holm in 1615, and at Leyden in 1629. 

ADAM, Alexandee, Rector of the High School, Edin- 
burgh, was bona on the 24th of June 1741, near Forres, in 
Morayshire. From his cai’liest years he showed uncommon 
diligence and perseverence in classical studies, notwith- 
standing many difficulties and privations. In 1757 he 
went to Edinburgh, where he studied at the University 
uith such success that in eighteen months he was appointed 
head-master of Watson’s Hospital, being at the time only 
nineteen. He was confirmed in the office of Rector of the 
High School on the 8th of June 1768, on the retirement of 
Mr Matheson, whose substitute he had been for some time 
before. From this period he devoted himself entirely to 
the duties of his office, and to the preparation of the 
numerous works he published in classical literature. His 
popularity and success as a teacher are strikingly illustrated 
in the facts that his class increased more than fourfold dur- 
ing his incumbency, and that an unusually large proportion 
of his pupils attained to eminence, among them being Sir 
Walter Scott, Lord Brougham, and Jeffrey. He succeeded 
in introducing the study of Greek into the curriculum of 
the school, notwithstanding the opposition of the Uiiiveisity 
headed by Principal Robertson. In 1780 the University 
of Edinburgh confciTod upon Mr Adam the honorary degree 
of Doctor of Laws. He died on the 18th December 1809, 
after an illness of five days, during which he occasionally 
imagined himself still at work, his last words being, — 
“ But it grows darkj you may go.” Dr Adam’s first pub- 
lication was his Pnnciples of Latin and English Grammar 
(1772). This was followed by his Roman Antiquities (1791), 
his Summary of Geography and Ili&tory (1794), and his 
Latin Dictionary (1805). The MS. of a projected larger 
Latin dictionary, which he did not hvo to complete, lies in 
the library of the High School. 

ADAM, Melchioe, German divine and biographer, was 
born at Grottkaw in Silesia after 1550, and educated in 
the college of Brieg, where he became a Protestant. Ho 
was enabled to pursue his studies there by the liberality of 
a person of quality, who had left several exhibitions for 
young students. In 1598 he went to Heidelberg, where, 
after holding various scholastic appointments, he became 
conrector of the gymnasium. In 1616 he published the 
first volume of his Yitm Germanorum Philoeophorum, &c. 
This volume was followed by three others; that which 
treated of divines was printed in 1619; his lives of lawyers 
and of physicians were published in 1620. All the learned 
men W'ho.se history is contained in these four volumes lived 
in the 10th or beginning of the 17th century, and are 
either Germans or ITemings; but ho published in 1618 the 
lives of twenty divines of other countries in a separate 
volume, entitled Decades duce continentes Vitas Theologorum 
Es'terorum Principum. All his divines are Protestants. 
His industry as a biographer is commended by Bayle, who 
acknowledges his obligations to Adam’s labours. Lutherans 
and Catholics accuse him of unfairness, but the charge is 
at least exaggerated. He died in 1622. 

ADAM, Robeet, architect, the second son of William 
Adam of Maryburgh, in Fife, was born in 1728. He 
studied at the Univomity of Edinburgh, and probably 
received his first instruction in architecture from his father, 
who, whether a professional architect or not, gave proofe of 
his skill and taste in the designs of Hopetoun House and 
the Edinburgh Royal Infirmary. In 1764 young Adam 
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visited the Continent, and spent three years in Italy for 
the purjiose of examining the ruins of Roman architecture. 
The magnificence of the pubhc baths erected at Rome in 
the time of Diocletian having impressed him unth the idea 
that there had been a marked revival of architectural art 
during that emperor’s reign, he resolved to visit the ruins 
of the private palace Diocletian had erected at Spalatro in 
Dalmatia. In company ivith Clerisseau, a French architect, 
ho sailed from Venice in July 1754, and in a few weeks, 
with the help of two experienced draughtsmen, had com- 
jileted plans and views of the fragments, from which ho 
was afterwards able to execute a design of the entire build- 
' mg. The results were published in the Ruins of the Palace 
of Diocletian, &c. (1764). After his return to England he 
rose to the highest eminence in his profession, and was 
appomted architect lo the king in 1762. Six years later 
he entered Parliament as representative of the county of 
Kinross, but he stiU continued to devote himself to the 
duties of his profession, resignmg only his court appoint- 
ment In 1773-78 he and his brother James, also an 
architect of considerable note, published from time to time 
large folio engravings with letterpress description of their 
designs, the most important being, — Lord Mansfield’s 
house at Caenwood; Luton House, Bedfordshire; the 
Register House, Edinburgh, &c. Among their later works 
may be mentioned the buildings erected in London by the 
two brothers, and hence called the Adelphi (a8eX<f>o[), which 
proved an unsuccessful speculation ; Portland Place, London ; 
and the Infinnary of Glasgow. The leading characteristics 
of all these designs are lightness and elegance; and, though 
grave faults may be found ivith his style, it cannot be denied 
that English architecture, especially that of the streets of 
London, owes very much to Robert Adam. He continued 
actively engaged in his profession until his death in 1792. 
James, his brother and associate in labour, died in 1794. 

ADAM, Right Hon. William, nephew of the preced- 
ing, eldest son of John Adam, Esq. of Blair- Adam, Kin- 
ross-shire, was bom on the 2d August 1751, studied at 
the Universities of Edinburgh and Glasgow, and passed at 
the Scotch bar in 1773. Soon after he removed to England, 
where he entered Parliament in 1774, and in 1782 was 
called to the Common-law bar. He withdrew from Parlia- 
ment in 1795, entered it again in 1806 as representative 
of the united counties of Clackmannan and Kinross, and 
continued a member, though with some interruptions, till 
1811. A popular though not an eloquent qDeaker, Mr 
Adam soon took a prominent place in the House, making 
himself of importance by his sound judgment and firm 
general adlierence to the Whig party. A duel in 1779 
between him and Mr Fox, in which the latter was slightly 
wounded, did not interrupt their close and steady friend- 
ship. They both belonged to the small hut noble band 
that opposed the encroachments of the Government on the 
Constitution during the period of the French Revolution. 
One of Mr Adam’s most valuable parliamentary efforts was 
the agitation which he successfully raised, in March 1794, 
against the severe punishment awarded in the Scotch 
criminal court to certain persons who had been convicted 
of sedition. At the English bar he was as successful as 
any one can be who does not devote himself entirely to the 
imofession. Though known to he much engaged in Parlia- 
ment, and with the management of the pecuniary affairs of 
the Prince of Wales and the Dulce of York, he obtained a 
very considerable practice. He was successively Attorney 
and Solicitor General to the Prince of Wales, one of the 
managers of the impeachment of Warren Hastings, and 
one of the connsel who defended the first Lord Melville 
when impeached (as Mr Dundas). During Ms party’s- 
I brief tenure of office in 1806 he was Chancellor of the 
I Duchy of Cornwall, and was afterwards a privy councillor 
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and lord-lieuteiiant of KiiU'osS'Sliire. In 1814 he became 
a baron of Exchequer in Scotland, and in the following 
year was appointed chief commissioner of the newly- 
established Jnry-Oourt for the trial of citU causes, over 
which he presided with much ability and acceptance till 
1830, when it ceased to exist as a separate court, and 
became merged in the permanent supreme tnbunaL 
Though little versed in the technicalities of law, he was m 
all practical matters an able manager] he was a shrewd 
observer of all that passed around him, and a most agree- 
able companion. He died at Edinburgh on the 17th 
February 1839 

ADAM’S BRIDGtE, or Rama's Bridge^ a chain of sand- 
banks, extending from the island of Manaar, near the H.W. 
coast of Ceylon to the island of Eameserain, off the Indian 
coast, and lying between the Gulf of Manaar on the S W. 
and Palk Strait on the N.E. It is more than 30 miles 
long, and offers a senous impediment to navigation. Some 
of the sandbanks are dryj and no part of the shod has a 
greater depth than 3 or 4 feet at high water, except three 
tortuous and intricate channels, a few feet deep, which m 
calm weather permit the passage of boats and small vessels 

ADAM’S PEAK, a lofty mountain in Ceylon, about 45 
miles E. from Colombo, in hT. lat. 6® 65', E. long. 80® 30'. 
It nses steeply to a height of 7240 feet, and commands a 
magnificent prospect. Its conied summit terminates m an 
oblong platform, 74 feet by 24, on which there is a hoUow, 
resembling the form of a human foot, 6 feet 4 inches by 2 
feet 6 iiickes, and this has been consecrated as the foot- 
print of Buddha. The margin of this supposed footpiint 
is ornamented with gems, and a wooden canopy protects it 
fiom the weather. It is held in high veneration by the 
Cingalese, and numerous pilgrims ascend to the sacred 
spot, where a priest resides to receive their offermgs, and 
bless them on their departure. By the Mahometans the 
imijression is regarded as that of the foot of Adam, who 
here, according to their tradition, fulfilled a penance of one 
thousand years, while the Hindoos clami it as that of their 
god Siva, 

ADAMAWA, a country of Central Africa, lies between 
7° and 11“ N. lat, and 11“ and 16° E. long., about mid- 
way on the map between the Bight of Biafra and Lake 
Chad. Its boundanes cannot be strictly defined] but it 
stretches from S.W. to H.E. a distance of 200 miles, with 
a width of from 70 to 80 miles. This region is watered 
by the Bennwe and the Faro. The former, which ulti- 
mately unites with the Niger, flows through Adamawa, 
first in a northerly, then in a westerly direction; and is 
joined by the Faro, which rises in the south, 22 miles from 
YoUa, the cajiital of the country. Near their confluence 
the Bennwe is 800 yards wide, with a depth of about 11 
feet; the Faro has a breadth of 600 yards, but is generally 
very shallow. Both rivers are subject to extraordinary 
floods, beginning in the end of September, and lasting forty 
days, dunng which the swamps of the adjacent country are 
covered for a great distance on both sides, and the Bennwe 
x-ises at least 30 feet. The most fertile parts of the country 
are the plains near the Bennwe, about 800 feet above the 
level of the sea. Further from that river the land nses to 
an elevation of 1500 feet, and is diversified by numerous 
Mils and groups of mountains. Mount Akutika, about 25 
miles S.S.E. of Tolla, is the loftiest mountain in Adamawa, 
and rises from the plain, an isolated mass, to the height of 
9000 feet. The country, which is exceedingly rich, and is 
■covered with luxuriant herbage, has many villages, and a 
-considerable population. The grain known as lloUus 
‘sorghum or durra, ground-nuts, yams, and cotton are the 
j)rincipal products; and the palm and banana abound. 
Elephants are very numerous, and ivory is largely ex- 
ported. In the eastern part of the country the rhino- 
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ceros is met with, and the rivers swarm with crocodiles, 
and with a cuiioiis mammal called the ctyu, bearing some 
resemblance to the seal. YoUa, the cajiital of Adamawa, 
is situated, in N. lat. 9“ 28', E. long. 12° 13', in the fertile 
plain between the Bennwe and the Faro. The houses are 
built of clay, and surrounded by court-yards, in which 
gram is grown; so that the town, though containing only 
about 12,000 inhabitants, is spread over a large extent of 
ground, and is 3 miles long from east to west. Turledi 
(a dark'Colomed cotton doth), beads, salt, and calico arc 
the principal ariicies exposed in the markets PIcre and 
throughout Adamawa cotton is generally used as a medium 
of baiter. A very large proportion of the population are 
skvos, many private individuals holding as many as 1000, 
while the governor is said to receive annually about 5000 in 
tribute. The government of Adamawa is iii the hands of a 
Mahometan mler, who owns a nominal allegiance to the 
Sultan of Sokoto, but is in reality an independent sove- 
reign. Formerly the country was called Fumbiua, and 
was possessed by various African tribes, until it was over- 
run by the Fulbe, a Mahometan people. It has not been 
entirely subjected by them, but they have detached settle- 
ments at various places; and numerous governors, as well 
of the Fulhe as of outlying pagan tribes, are in subjection 
to the luler of YoUa. (See Barth’s I'ravels in, Central 
Afinca^ vol ii.) 

ADAMITES, or Adamians, a sect of heretics that 
flourished in North Africa in the 2d and 3d centuries. 
Basing itself probably on a union of certain gnostic and 
ascetic doctrines, this sect pretended that its ineiubcrs wore 
re-established in Adam’s state of original innocoucy. They 
accordingly rejected the form of marriage, which, they 
said, would never have existed but for sin, and lived in 
absolute lawlessness, holding that, whatever they did, tlioir 
actions could be neither good nor bad. During the iliddlo 
Ages the doctrines of this obscure sect, winch did not at 
first exist long, were revived in Europe by the Brothroii 
and Sisters of the Free Spirit, who in the 1 lih century 
were better known throughout Germany as Beghards. This 
name was originally borne by a religious party that i\as 
formed in the Netherlands a century earlier. The two 
sects came into contact on the Hhine frontier, associated 
with each other, gradually approximated in doctrine, and 
were at last identified by the application to both of the one 
name; though a distinct sect of Beghards, free from the 
excesses of the brethren, continued to exist in the Nether- 
lands. Picard is simply another form which Beyhard 
assumed in the harsh pronunciation of the Bohemians, and 
the common method of accounting for it by sui>posing a 
leader Picard has no sufficient warnuit. 'The jiiincijial 
seat of the Picards in Bohemia was a small island in the 
river Luschnitz, where they lived in a state of nature, and 
had wives in common. In 1421 they w'ere almost exter- 
minated by Ziska, the leader of the Hussites, Avho com- 
mitted many of them to the flames. In 1849 it appeared 
that the sect existed in a district of Austria, tliough .sinall 
in number, and not ostentatious of its peculiar practice.s. 
(Eudinger de JEccl. Prat, in Bohem.^ &c. ; Bossuet’s Yarior 
tions of Protestant Chircftes.) 

ADAMNAN or Adomnan, Saint, born in Ireland about 
the year G24, was elected Abbot of Iona in G7U, on the 
death of Failbhe. While on a mission to the court of King 
Aldfrid of Northumberland (700-1), he was led to adopt 
the Roman rule in regard to the time for the okscrvanco of 
Easter; and on his return to Iona he tried to enforce the 
change upon the monks, but without success. It is said 
that the disappointment caused his death, which occurred 
in 703 or 704. Adamnan wrote a Life of JSt Cotumhay 
which, though abounding in fabulous matter, is of great 
interest and value. The best edition is that of Reeves, 
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published by the Iiiali Archaiological and Celtic Society in 
1857. AdaninaAs other -well-known work, De Situ TerrcB 
SancfcB, was based, according to Bede, on information 
received from Aiculf, a French bishop, who, on his return 
from the Holy Land, was wi'eckod on the west coa.st of 
Britain, and was entertained for a time at Iona. This was 
first published by Gretscr at lugolstadt in 1619. {Kaleu- 
dars of the Scottish Saints, by Bishop Forbes, 1872.) 

ADAMS, John, a distinguished statesman of the United 
States of North America. He wa.s born on the 1 9tli or (new 
style) 30th of October 1736, in that part of the township of 
Braintree, in hlassachusetts, which on a subsequent division 
was called Quincy. His parents were of that class, then 
abounding in New England, -who united the profession of 
agricultiu-e with that of some one of the mechanic arts. His 
ancestor Henry had emigrated from Devonshire in the year 
1632, and had estabhshed himself at Braintree -with six 
sons, all of whom married . from one deseended the subject 
of this memoir, and from another that Samuel Adams who, 
with John Hancock, W'as by name jiroscribed by an Act of 
the British Parliament, for the conspicuous part he acted in 
the early stages of the opposition to the measures of the 
mother country. When about fifteen years of age, his 
father iiroposed to his son John either to foUow the family 
pursuits, and to receive in due time, as liis portion, a part 
of the estate which they had cultivated, or to have the ex- 
pense of a learned education bestowed upon him, with which, 
instead of any fortune, he was to make his way in future 
life The son chose the latter alternative, and ha-ving 
received some preparatory instruction, was admitted a 
student at Harvard College in the year 1751. After 
graduating in 1765, he removed to the town of Worcester, 
where, according to the economical practice of that day in 
New England, he became a tutor in a grammar school, and 
at the same time was initiated into the practice of the law 
in the office of Mr Putnam, then an attorney and a colonel 
of militia, and subsequently a general of some celebrity in 
the revolutionary war. A letter he wrote at the early age 
of nineteen, shows a degree of foresight which, like many 
other predictions, may have led to its own accomplishment. 
It is dated 12 th October 1774, and says — “Soon after the 
Boformation, a few people came over to this New World for 
conscionce’ sake. Perhaps this apparently trivial incident 
may transfer the great seat of empire to America, It looks 
likely to mej for if we can remove the turbulent Gallic 
(the French in Canada), our people, according to the 
ovactost computation, will in another century become more 
numerous than England itself. Should this be the case, 
since wo have, I may say, all the naval stores of the nation 
in our hands, it will be easy to obtain the mastery of the 
seas, and then the united force of all Europe will not be 
able to subdue us. The only way to keep us from setting 
up for ourselves is to disunite ns.’' 

Ho was admitted to practice in the year 1758, and 
gradually rose to the degree of eminence which a local court 
can confer; and obtained distinction by some essays on the 
subject of the canon and feudal law, which were directed 
to point to the rising difference which commenced between 
the mother country and the colonies, soon after the peace 
of 1763 had delivered the latter from aU. disquietude re- 
specting the establishments of France in the adjoining pro- 
vince of Canada. His character rose, both as a lawyer and 
a patriot, so as to induce Governor Barnard, who wished 
to gain him over to the royal party, to offer him the ofdce 
of advocate-general in the Admiralty Court, which was 
deemed a sure step to the highest honours of the bench. 
Two years after, he was chosen one of the representatives 
of his native town to the congress of the province. His 
first prominent interference in political affairs was at. a 
mooting at Braintree in 1765, to oppose the Stamp Act. 
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The resolutions he proposed were not only carried unani- 
mously, but were afterwards adopted verbatim by more 
than forty other towns. In 1768 he found it necessary 
to remove to Boston, owing to the increase of his legal 
practice. 

His professional integrity was soon after exhibited in the 
defence of Captain Preston and some soldiers, who were 
tried before a Boston jury on a charge of murder, April 
1770 In this case Adams was counsel for the defence; 
and being considered by the people, then in an inflamed 
state against the troops, as a determined friend of liberty, 
his eloquence obtained a verdict of acquittal without lessen- 
ing his popularity 

When it was determined, in 1774, to assemble a general 
congress from the several colonies, Mr Adams was one of 
those solicited for the purpose by the people of Massa- 
chusetts, Before departing for Philadelphia to join the 
congress, he parted with the friend of his youth, his feUow- 
student and associate at the bar, Jonathan SewaJl, who had 
attained the rank of attorney-general, and was necessarily 
opposed to his political views. Sewall made a powerful 
effort to change his determination, and to deter him from 
going to the congress. He urged, that Britain was deter- 
mined on her system, and was irresistible, and would bo 
destructive to him and all those who should persevere in 
opposition to her designs. To this Adams rejjlied; “I 
know that Great Britain has determined on her system, 
and that very fact determines me on mine. You know I 
have been constant and uniform in opposition to her mea- 
sures; the die is now cast; I have passed the Eubicon; to 
swim or sink, live or die, survive or perish with my country, 
is my unalterable determination.” The conversation was 
then terminated by Adams saying to his friend, “ I see we 
must pait, and with a bleeding heart, I say, I fear for ever. 
But you may depend upon it, tlas adieu is the sharpest thorn 
on which I ever set my foot.” 

When the continental congress was assembled Mr Adams 
became one of its most active and energetic leaders. He 
was a member of that committee which framed the Declara- 
tion of Independence, and one of the most powerful advo- 
cates for its adoption by the general body; and by his elo- 
quence obtained the unanimous suffrages of that assembly. 
Though he was appointed chief-justice in 1776, ho declined 
the office, in order to dedicate his talents to the general 
purpose of the defence of the country. 

In 1777 he, -with three other members, was appointed a 
commissioner to France. He remained in Paris about a 
year and a half, whon, in consequence of disagreements 
among themselves, in which Adams was not implicated, all 
but Franklin wore recalled. In the end of 1779 he was 
charged with two commissions, — one as a plenipotentiary to 
treat for peace, the other empowering him to form a commer- 
cial treaty with Great Britain. When he arrived in Paris, 
the French Government viewed -with jealousy the purpose of 
the second commission; and Count de Vergennes advised 
him to keep it secret, with a view to prevail on the congress 
to revoke it. Mr Adams refused to commumcate to the 
count his instructions on that subject; and an altercation 
arose, from a claim made by Franco for a discrimination in 
favour of French holders of American paper money in the 
liquidation of it. The count complained to Congress, trans- 
mitted copies of Mr Adams's letters, and instructed the 
French mmister at Philadelphia to demand his recall. The 
demand was rejected, but afterwards four others were joined 
with him in the commission. Whilst these n^otiatioui> 
were in progress he went to Holland, and there, in oppo- 
sition to the influence and talents of the British ministe)*, 
Sir Joseph Yorke, succeeded both in negotiating a loan, and 
in procuring the assistance of that country in the defence 
against Great Britain. He formed a commercial treaty with 
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that republic, and joined in the ephemeral association called 
“ the armed neutrahty." 

In 1785 Mr Adams was appointed ambassador to the 
court of his former sovereign, where his conduct was such 
as to secure the approbation of his own country, and the 
respect of that to which he was commissioned. Whilst in 
London, he published his work entitled Defence of t7ie 
American Constitution, in which he combated ably the 
opinions of Turgot, Mably, and Price, in favour of a single 
legislative assembly; and thus perhaps contributed to the 
division of pow-er and the checks on its exercise, which 
became established in tbo United States. At the close of 
1787 he returned, after ten years devoted to the public 
service, to America. He received the thanks of Congress, 
and was elected soon after, under the presidency of Wash- 
ington, to the office of Vice-President. In 1790 Mr Adams 
gave to the public his Discoitrses on Davila, in which he 
exposed the revolutionary doctrines propagated by France 
and her emissaries in other countries. On the retirement 
of Washington, the choice of Pi’esident feU on Mr Adams, 
who entered on that office in May 1797. At that tune the 
Government was entangled by the insolent pretensions of the 
French demagogues, and by their partisans in many of the 
states. Great differences of opimon arose between the 
individuals at the head of affairs: one party, with Mr 
Hamilton at their head, was disposed to resist the pieten- 
sions of France by open hostilities ; whilst Mr Adams was 
dismclined to war, so long as there was a possibility of 
avoiding it with honour. Owing to this division of his 
own friends, rather than to a want of public confidence, at 
the conclusion of the four years for which the President is 
chosen, Mr Adams was not re-elected. Perhaps this was 
in some measure owing to the preponderance of the slave 
states, in which Mr Jefferson, Ms rival, and a proprietor of 
daves, had a fellow-feeling among the chief of the people. 

He retired with digmty, at G6 years of ago, to Ms native 
place, formed no pohtical factions against those in power, 
but publicly expressed his approbation of the measures 
wMch were pursued by Mm who had been Ms rival, who 
had become Ms successor in power, but had never ceased 
to be Ms firmly-attached friend 

The last public occasion on which Mr Adams appeared, 
was as a member of the convention for the revision of the 
constitution of Massachusetts, in wMch some shght altera- 
tions were requisite, in consequence of the province of 
Maine being separated from it. 

He seems to have enjoyed his mental faculties to the 
close of his protracted life; and ev'cn on the last day of it, 
two hours only before its final close, on the 4th July 1826, 
the fiftieth anniversary of the Act of Independence, he 
dictated to a friend, as a sentiment to bo given at the 
public dinner of the day, “ Independence for ever.*' By a 
very singular coincidence Jefferson, Ms rival and friend, 
died a few hours earlier on the same day. 

Mr Adams was considered a sound scholar, well versed 
in the ancient languages, and in many branches of general 
literature. His style in writing was forcible and perspicu- 
ous, and, in the latter years of Ms life, remarkably elegant. 
In person he was of middling stature; his manners spoke 
the courtesy of the old school; and his ^dross, at least when 
he was in England, was dignified and manly. 

ADAMS, John Quinoy, eldest son of the preceding, 
was born at Braintree on the 11th July 1767. The greater 
part of Ms education was received in Europe, wMch he 
visited in company with Ms father in 1778, and again in 
1780, when ho attended for a time the university of Ley- 
den. Wlien only fifteen years old he went, as secretary, 
with Francis Dana on his unsuccessful mission to St 
Petersburg. Returning home after an interval spent in 
Holland, London, and Paris, he graduated at Harvard in 
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1788; and, after spending three years in a lawyer’s office, 
was admitted to the bar in 1791. Three successive scries 
of letters, on pohtical subjects, contributed to a Boston 
newspaper, attracted much attention, and Washington 
appointed Mm ambassador to the Hague in 1794. An 
appointment to a similar post in Portugal, made just before 
the expuy of WasMiigton’s presidency, was sot aside by 
Ms father, who sent him instead to Prussia, giving him the 
promotion by the express advice of Washmgton. During 
his residence as ambassador at Berlin, he succeeded in nego- 
tiatmg a commercial treaty with Prussia. On Jefferson 
becoming President (1801), Adams was recalled, and 
resumed the practice of law in Boston. In 1802 Suffolk 
county returned bim a member of the Massachusetts 
Senate, and in the following year he was elected to Con- 
gress. Indebted for Ms position to the Federal party, 
Adams supported their views for four years, but separated 
from them by voting for Jefferson’s proposed embargo. 
TMs couise mvolved him in much controversy, and co.st 
him his seat in the Senate. During Ms rctuement he 
added to the cmplojunent arising from Ms lu’ofessioii the 
duties of the professorsMp of rhetoric and belles lettres 
at Harvard University, wMch he held fur three years 
(lSOG-9) His lectures — the first ever read in an Aincnc.iii 
university — ^werc pubhshed in 1810, and were much thought 
of at the time, though now almost forgotten. In the 
winter following the resignation of Ms professorship, he 
visited WasMngton; and, in an interview with Jefferson, 
brought a charge against some of the Federal leadcis of a 
design to dissolve the union, and form a separate confedera- 
tion for the north. The charge was afterwards repeated 
in the newspapers; and, though resting on slender ground.s, 
greatly affected the confidence of the other states in tlie 
Now England representatives. In 1809 Madison, h.i\ing 
obtained after some delay the concurrence of the Senate, 
entrusted Adams with the embassy to St Petersburg, — an 
apiioiutment w'Mch the latter accepted against tlie uishe.s 
of his father, and continued to hold, though offered a seat 
on the judicial bench of Now England some time fifter 
his arrival in Russia. When wur broke out be tv ecu 
England and the United States, Adams induced the 
Czar to make an offer of intervention, which, how'over, 
the English Government declined to accept. Independent 
negotiations wure thereupon carried on for six months at 
Ghent (the representatives of America being Adani.'i, 
Russell, and Clay), and resulted in the treaty of peace 
wMch was signed 24th December 1814. After serving for 
two years (1815-17) as minister in London, ho again 
entered the arena of home politics as secretary of state 
under Monroe. In tMs office ho disting unshed iiiniself 
specially by Ms arrangement of the treaty v ith Spain, which 
defined the boundaries of the ceded territories of Florida 
and Louisiana. An elaborate report on weights and mea- 
sures gained for Mm also a name for scientific acquirement, s. 
In 1825 the election of a President fell, according to the 
constitution of the States, to the House of Repre.iontative.s, 
since no one of the candidates had secured an alwolute 
majority of the electors chosen by the States, and Adams, 
who had stood second to Jackson in the electoral vote, wa.s 
chosen in preference to Jackson, Clay, and Crawford. The 
a dminis tration of Adams was marked by the imposition of 
a Mgh tariff on foreign goods, with the view of promoting 
internal industry, and by the unsuccessful attempt to pur- 
chase Cuba from Spain. Notwithstanding the efforts of 
day, and the speciM claim he himself made on the voters 
of Virginia on account of his discovery of the so-called 
New England “plot” twenty years before, Adams faded 
to secure his re-election in 1829. Defeated by Jackson, 
who had 178 votes to his 83, he retired to Quincy, where 
his father's fortune, increased by Ms own efforts, afforded 
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him an ample competency. Two years later he -was re- 
turned to Congress by the district m which he lived, and 
which he continued to represent until his death. Havhig 
been chosen merely on dC count of his determined resistance 
to secret societies, his position was independent of j)arty 
politics, and correspondingly strong. He stood for the 
office of governor, and then for that of senator, of Massa- 
chusetts, but was on both occasions defeated by Davis. As 
chairman of the comir.itteo on manufactures, he strove to 
devise a middle policy in regard to tariffs, but his greatest 
effort at this period — perhaps the greatest service of his 
whole political life —was in connection with the abolition 
of slavery. In every form which the question took, he 
was the bold and determined advocate of abolition, gradually 
gathering an influential party around Mm, and so preparing 
for the triumphs, most of which have been won since M.s 
death He himself witnessed, in 1845, the abohtion of 
the “ gag-rule,” restricting the right of petition to Congress 
on the subject of slavery, which he had persistently opposed 
during the mne years it was in force. He died of parMysm 
on 23d February 1848, having been seized two days pre- 
viously while attending the debates of Congress. Adam.s 
wrote a number of works, which are now of Httlo import- 
ance, The style is fluent, but has none of the vigour and 
elegance of his father’s. During his whole lifetime he 
kept a very voluminous journal, some portions of which 
have been imblished. 

ADAMS, Hichaed, M.A., divine. Two contemporaries 
of the same name are frequently confounded with each other 
The more eminent was son of the Eev. Eichard Adams, 
rector of \yorrall, in Cheshire The family records seven 
clergymen of the Church of England in succession. The 
present worthy was born at Worrall, but the loss of the 
registers leaves the date uncertain. It is usually, but erro- 
neously, stated, that he studied at Cambridge University. 
He was admitted a student of Brazonose College, Oxford, 
March 24, 1G46, and became a fellow, having proceeded 
through the usual degrees. It was at Brazenoso he formed 
his life-long friendship with John Howe, who had a pm- 
found veneration for Adams. In 1655 ho was appointed 
to tho rectory of St Mildred’s, Bread Street, London— -John 
Milton being a parishioner. From this ho ■was ejected by 
the Act of Uiiifornuty of 1662. Thereupon he continued 
his miiiisiiy as opportunity offered, and at length was 
settled as pastor of a congregation in Southwark. TMs 
Richard Adams is a typical example of the consistent and 
meek labourers of the early and struggling period of Non- 
conformity. His holy and beautiful life inspired Howe's 
noblest eloquence in his funeral sermon. Ho died in a 
ripe old age, on 7th Feb. 1698. His princiisal literary 
work is Ms contribution of annotations on PhiHppians and 
Colossians to Pool’s celebrated Annotations. iJong with 
Veal he edited the works of Charnock. (a. b. g.) 

ADAMS, Samuel, American statesman, born at Boston, 
Sept. 27, 1722, was second cousin to John Adams. He 
studied at Harvard, but, owing to his father’s misfortunes 
in business in connection with a banking speculation, — tho 
“ manufactory scheme,” — ^he had to leavo before complet- 
ing his course, and to relinquish Ms intention of becoming 
a Congregational clergyman. He received his degree, 
however, and it is worthy of note, as showing the tendency 
of Ms political opinions, that his thesis was a defence of 
the affirmative reply to the question, “ Whether it be law- 
ful to resist the supreme magistrate, if tho commonwealth 
cannot otherwise be preserved The failure of the bank- 
ing scheme above referred to, in consequence of the limita- 
tions imposed by English W, made Adams still more 
decided in his assertion of the rights of American citizens, 
and in his opposition to Parliament. He gave up his 
business, in which ho had little success, and became tax- 
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collector for the city of Boston, whence he was called by 
his pohtical opponents, “ Samuel the pubhean.” In all the 
proceedings wMch issued at last in the declaration of 
independence Adams was a conspicuous actor. Ho took 
part in the numerous town meetings, drafted the protest 
which was sent up by Boston against the taxation scheme 
of GrenviUe (May 1764)j and, being chosen next year a 
member of the general court of Massachusetts, soon became 
one of the leaders in debate. Upon his entry into the 
House ho was appointed clerk, and had thus much mflu- 
ence in arranging the order of business and in drawing up 
papers. Attempts were more than once made by the 
English governor to win him over by the oflter of a place, 
hut Adams proved inflexible. His uncompromising resist- 
ance to the British Government continued, he was a 
prominent member of the continental Congress at Phila- 
deljihia, and was one of those who signed the Declaration 
of Independence in 1776. He -was a member of the con- 
vention wMc‘ settled the constitution of Massachusetts, 
and became president of its Senate. From 1789 to 1794 
he was hentenant-goveinor of the State, and governor 
from 1794 to 1797, retiring in the latter year partly on 
account of age, bat partly also bocauso the Fedorahsts were 
then in the ascendant, and he himself was inclined to the 
Jefferson or Republican party. He died on the 3d Oct. 
1803. In ail oration on American independence, delivered 
in Philadelphia, 1st Aug. 1776, Adams characterises the 
English as “a nation of shopkeepers.” The oration was 
translated into French, and published at Paris ; and it is 
therefore not unlikely that Napoleon’s use of this phrase 
was not original. 

ADiVMS, Thomas — “ tAe prose Shalcspeare of Puritan 
theologians,” Southey named him — ^has left as few personal 
memorials belund him as the poet himself. Tho only facts 
regarding the commonplaces of his biography are furnished 
by opistles-dedicatory and epistles to the reader, and title- 
pages. From these we learn that he was, in 1612, “a 
preacher of tho gospel at WiUington,” in Bedfordshhe, 
whore he is found on to 1614, and whence issued his 
Heaven, and Parth Jteconciled, The DeviVs Panguet, and 
other works; that in 1614-15 he was at Wingrave, in 
BuckinghamsMre, probably as vicar, and whence a number 
of his works went forth in quick succession; that in 1618 
he held tho proachership at St Gregory’s, under St Paul’s 
Cathedral, and was “observant chaplain" to Sir Henrie 
Montague, tho Lord CMef-Justice of England ; that during 
these years Ms epistles show him to have been on the 
most friendly terms -vrith some of the foremost men in 
state and church; and that he must have died before the 
Restoration of 1 660. His “ occasionaDy ” printed sermons, 
in smaR quartos, when collected in 1630, placed Mm beyond 
all comparison in the van of the preachers of England. 
Jeremy Taylor does not surpass Mm in brilliance of fancies, 
nor Thomas Fuller in ■wit. His numerous works display 
great learning, classical and patristic, and are unique in 
their abundance of stories, anecdotes, aphorisms, and puns. 
Ho was a Puritan in tho church, in Mstinction from the 
Nonconformist Puritans, and is evangelically, not dry- 
docirinally, Calvinistic in Ms theology. His works have 
been recently collected by Drs Joseph Angus and Thomas 
Smith (3 vols. 8vo, 1862). (a. b. g.) 

ADAMSON, Pateiok, a Scottish prelate, Axchhishop of 
St Andrews, was bom in the year 1543, in the town of 
Perth, where he received the rudiments of Ms education. 
He afterwards studied philosophy, and took his degree of 
master of arts at the Universily of St Andrews. In 1564 
he set out for Paris as tutor to the eldest son of Sir Wil- 
liam MaegiU. In the month of June of the same year, 
Mary Queen of Scots being delivered of a son, afterwards 
James VI. of Scotland and L of England, Mr Adamson 
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wrote a ]jatin i^oem, m wMcli lie gave tlie prince tlie title 
of king of France and England. TMs proof of his loyalty 
involved him in difficulties. The French court was offended, 
and ordered him to be arrested; and he was confined for six 
months. He was released only through the intercession of 
Queen hlaiy and some of the principal nobihty, who inte- 
rested themselves m his behalf. As soon as he recovered 
his hbeity, he retired with his pupil to Bourges He was in 
this city during the massacre at Pans; and the same perse- 
cuting spirit prevailing among the Cathohes at Bourges as 
at the metropolis, he hved concealed for seven months in a 
pubhe-house, the aged master of which, in reward for his 
chanty to heretics, was thrown from the roof, and had his 
brains dashed ont. Whilst Mr Adamson lay thus m his 
sepulchre, as he called it, he vnote his Latin poetical vemion 
of the hook of Job, and his tragedy of Herod in the same 
language. In the year 1573 he returned to Scotland, and, 
hamng entered mto holy orders, became mmister of Paisley, 
[n the year 1575 he was appointed one of the commis- 
sioners, by the General Assembly, to settle the jonsdictaon 
and pohey of the cliurch; and the following year he was 
named, with Mr David Lindsay, to report their proceedings 
to the Earl of Iilurton, then regent. About this tmie the 
earl appointed him one of his chaplains , and, on the death 
of Ai’chbishop Douglas, promoted Inm to the aichiepiscopal 
see of St Andrews. This gave nse to a protracted con- 
flict with the Presbjdoriaii party in the Assembly Soon 
after his piomotioii, he published a catechism in Latin verse, 
dedicated to the king, a work highly approved even by his 
enemies, who nevertheless still continued to persecute him 
with great violence. In 1578 he submitted himself to the 
General Assembly, which procured hnn peace but for a very 
httle time, for, the year following, fresh accusations were 
brought against hmi A Provincial Synod was held at St 
Andrews in April 1586; the archbishop was here accused 
and excoimmiuicated. He appealed to the king and the 
states, but this availed him little. At the next General 
Assembly, a paper being produced containing the arch- 
bishop’s submission, he was absolved from the excouimuni - 1 
cation In 1588 fresh accusations were brought against 
In' in. The year following he published the Lamentations 
of the prophet Jeremiah in Latin verse, which he dedicated 
to the king, complaining of his hard usage. Towards the 
end of the same year ho published a translation of the 
Apocalypse in Latin verse, and a copy of Latin verses. 
The king was unmoved by his application, and gimited the 
revenue of his see to the Duke of Lennox, so that the 
prelate and his family were literally reduced to the want of 
bread. During the remaining part of his unfortunate life 
he was supported by charitable contributions, and died in 
1592, Ho had previously made a written recantation of 
his alleged en’ors in regard to Episcopacy, though the 
genuineness of this is doubted by Spottiswoode. (See 
Cunningham’s Church History of Scotland, voL i) The 
character of this prelate has been variously represented, 
according to the sontunents of rehgioii and pohtics which 
prevailed. But there is little doubt that he encouraged 
and supported, under the authority of the king, oppressive 
and injurious measures. The panegyric of the editor of 
his works, Mr Wilson, is extravagant and absurd. He 
says that “he was a miracle of nature, and rather seemed 
to he the immediate production of God Almighty than 
bom of a woman.” 

ADAHA, a city of Asia Minor, the capital of the pro- 
vince of the same name, on the right bank of the Sihun, 
about 30 miles from the sea, in H. lat. 37° T, E. bng. 
35° 1 S'. It is built on the site of the ancient AtiMochia 
ad Sarum. Its position, commanding the passage of the 
mmintfliTiH to the north of Syria, rendered it important as 
a military station in the contest between the Egyptians and 


the Turks in 1832. Aftei the defeat of the iiukish aiiny 
at Komeh, it was taken possession of by Ibrahim Pacha, 
and continued to be held by the Egyptians till the treaty 
of July 1840 restored it to the Porte, In the streets oi 
the town there are numerous beautiful fountains, supplied 
with water from the river, which is hoie spanned by 
stately bridge of fifteen arches, said to have been erected 
by Justinian. In winter the cbinate is mild and healthy, 
but in sununer the heat is so great that the principal 
inhabitants betake themselves to various cool letieats in 
the neighbouring mountains The adjoining plain of 
Adana is rich and fertile. The chief productions of the 
provmce are cotton, corn, sesame, and wool, winch are 
largely exported. The population of the town is 20,000. 

Hanson, Michu:,, a celebrated French naturalist, 
descended from a Scottish family which had at the ricvolu- 
tion attached itself to the fortunes of the house of Stuart, 
was bom the 7th of April 1727, at Aix, in Provence, where 
Ms father was in the service of M. de Ymtmiillo, arch- 
bishop of that province. On the translation of this jirelate 
to the archbishopric of Pans, about the year 1730, the 
elder Adanson repaired thither with his five children, who 
were all provided for by their father’s patron. A small 
canonry fell to the lot of Michel, the revenue of which 
defrayed the expenses of his education at the college of 
Plessis. While there he was distinguiskcd for great quick- 
ness of apimehension, strength of memory, and mental 
ardour, but his genius took no particular bent, until he 
received a microscope from the celebrated Tuberville Need- 
ham, who was struck with admiration of the talents and 
acquirements he displayed at a public examination. From 
that time to the last hour of his life he persevered with a 
zeal almost unexampled in the observation and study of 
natm’e. On leaving college, his youthful aidour was well 
employed in the cabinets of Keaumur and Bernard do 
Jussieu, as well as in the Jardin des Plantes. Such was 
his zeal, that he repeated the instructions of the professors 
to liis less apt fellow-students, and before completing his 
nineteenth year he had actually described (for liis own 
improvement) 4000 species of the three kingdoms of 
nature. Li this way he soon exhausted the rich stores of 
accumulated knowledge in Europe; and hating obtained a 
small appomtment in the colony of Senegal, he resigned 
Ms canonry, and embarked on the 20th of December 1748 
for Africa. Senegal, from the unhealthiness of its climate, 
was a tet'i'a incoynita to naturalists; and this determined 
Ms choice of that country as a field for exploration. His 
ardour remained unabated during the five years of bis 
residence in Africa. He collected and described, in greater 
or less detail, an immense number of ammals and plants; 
collected specimens of every object of commerce; delineated 
maps of the country; made systematic meteorological and 
astronomical observations; and prepared grammars and 
dictionaries of the languages spoken on the banks of the 
Senegal. On his return to Paris in February 1754 he 
found Mmself without resources, but fortunately secured 
the patronage of M. de Bomharde, who encouraged him in 
the publication of the scientific results of Ms travels. In 
Ms Histoire Naturelle du Smigal (Paris, 1757) he made 
use of a a-mall portion of the materials at his disposal; and 
the work has a special interest from the essay on Shell.s, 
printed at the end of it, where Adanson proposed his- 
universal method, a system of classification distinct from 
tiioae of Buffon and Linnaeus. He founded his classifica- 
tion of all organised beings on the consideration of eacli 
individual organ. As each organ gave birth to new rela- 
tions, so he established a corresponding number of arbitrary’ 
arrangements. Those beings possessing the greatest num- 
ber of organs were referred to one great division, 

and the relationship was considered more remote in pro 
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poiiiion to the dissimilarity of organs. The chief defect of 
this method consists in presupposing a knowledge of species 
and their organisation altogether beyond the existuag stage 
of knowledge It gives, however, distinct ideas of 
degree of affinity subsisting between organised beings, 
independent of all physiological science. Until the appear- 
ance of this work, the Testacea had scarcely been made the 
subject of serious study. Adanson’s methodical distribu- 
tion, founded on not less than twenty of the partial classi- 
fications already alluded to, is decidedly superior to that of 
any of his predecessors. For the first time there was pre- 
sented in this department of natural history a classification 
of the animals themselves, and not merely of the shells 
which contain them. Like every first attempt, however, it 
had its imperfections, which arose chiefly from ignorance of 
the anatomical structure of the animals. It was owing to 
this that he omitted, m his arrangement of the Mollusca, all 
molluscous animals without shells. He abandoned his 
original plan of publishing his Senegal observations m eight 
volumes, and applied himself entirely to his Families des 
Flantes, which he published in 1763. Here he developed 
the principle of arrangement above mentioned, which, in 
its adherence to natural botanical relations, was based on 
the system of Tournefort, and had been anticipated to 
some extent nearly a century before by Ray. The success 
of this work was hindered by its innovations in the use of 
tenns, which were ridiculed by the defenders of the popular 
sexual system of Linneeus; but it did much to open the 
way for the establishment, by means principally of Jussieu’s 
Genera Plantai'um (1789), of the natural method of the 
classification of plants. In 1774 Adanson submitted to the 
consideration of the Academy of Sciences an immense work, 
containing what may be called the universal apx>liccdi(m of 
his universal method; for it extended to aU known beings 
and substances. This work consisted of 27 large volumes 
of manuscript, employed in displaying the general relations 
of all these matters, and their distribution; 150 volumes 
more, occupied with the alphabetical arrangement of 40,000 
species; a vocabulary, containing 200,000 words, with 
their explanations; and a number of detached memoirs, 
40,000 figures, and 30,000 specimens of the three king- 
doms of nature. The committee to which the inspection 
of this enormous mass was intrusted strongly recommended 
Adanson to separate and publish aU that was pecuharly his 
own, leaving out what was merely compilation. He obsti- 
nately rejected this advice; and the huge work, at which 
he continued to labour, was never published. He had been 
elected a member of the Academy of Sciences in 1759, and he 
latterly subsisted on a small pension it had conferred on him. 
Of this he was deprived on the dissolution of the Academy 
by the Constituent Assembly, and was consequently reduced 
to such a depth of poverty as to be unable to appear before 
the French Institute when it invited him to take his place 
among its members. Government afterwards conferred 
upon him a pension sufficient to relieve the simple wants 
of the great naturalist. He died, after months of severe 
suffering, on the 3d of August 1806, requesting, as the only 
decoration of his grave, a garland of flowers gathered from 
the 58 families he had differentiated — “ a touching though 
transitory image,” says Cuvier, “of the more durable 
monument which he has erected to himself in his works." 
His zeal for science, his unwearied industry, and his talents 
as a philosophical observer, are conspicuous in all his writ- 
ings. The serenity of his temper, and the unaffected good- 
ness of his heart, endeared him to the few who knew him 
intimately. On his return from Africa in 1754, he laid 
before the French Indian Company a scheme for the settle- 
ment of a colony in Senegal, where articles of African 
produce might be cultivated by free negroes. His propoa- 
tions were unheeded by his countrymen, and by a mis- 
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directed patriotism he refused to present them to the 
Abolitionists of England. A Ri-mila.r feehng led biTu to 
refuse to settle in Austna, Russia, or Spain, on the invita- 
tion of the sovereigns of those countries. His most im- 
portant works are his Natural History of Senegal and his 
Families of Plards. He contributed a number of papers to 
the Memoirs of the Academy of Sciences, on the Ship-worm, 
the Baobab tree (the largest tree known, to which, in hon- 
our of Adanson, Linnaeus gave the mmQAdansmia digitata), 
the origin of the varieties of cultivated plants, gum-producing 
trees, and the Osdllatm'ia Adansoma, an am’mfl.1 regarded 
by him as a spontaneously moving plant. Besides these 
essays, he contributed several valuable articles in natural 
histoiy to the earher part of the Supplement to the first 
FrijcydopMie; and he is also the reputed author of an essay 
on ihe Electricity of the Tourmaline (Paris, 1757), which 
beam the name of the Duke of RToya Caraffa. 

ADAPTATION, in Biology, is the process by which an 
organmm or species of organisms becomes modified to suit 
the conditions of its life. Every change in a living organ- 
ism involves adaptation; for in all cases life consists in a 
continuous adjustment of internal to external relations. 
The term is usually restricted, however, to imply such 
modifications as arise during the life of an individual, when 
an external change directly generates some change of func- 
tion and structure. Thus, since the adjustments of organ- 
isms arise partly in direct response to causes acting on the 
individual, and partly in response to causes acting not 
directly on tlie individual but on the species as a whole, 
adaptation is to be regarded as the complement of natural 
selection. Whole natural selection acts piimaiily on the 
species, adaptation acts only mdirectly, through the in- 
heritanee of modifications directly generated in the indi- 
viduaL AH adaptation is limited, since an organ can only 
vary to a certain limited extent from its congenital struc- 
ture. Adaptations are sometimes distmguished as indirect 
(for instance, by Haeckel, Generelle Morphologic, voL iL), 
which are directly generated in an organism, but only 
become appai-ent in its offspring. These form an im- 
portant class, and seem to suggest that the phenomena 
of adaptation, thoroughly understood, would go far to 
explain all the difficult cases of so-called spontaneous 
variation, 

ADDA, the ancient Addua, a river of Northern Italy, 
formed by the union of several small streams, near the town 
of Bormio, in the Rhaetian Alps, flows westward through 
the Valtellina into the Lake of Oomo, near its northern 
extremity. Issuing from the Lecco arm of the lake, it 
crosses the plam of Lombardy, and finally, after a course 
of about 160 miles, joins the Po, 8 miles above Cremona. 
The Adda was formerly the boundary between the terri- 
tories of Venice and Mflan; and on its banks several im- 
portant battles have been fought, notably that of Lodi, 
where Napoleon defeated the Austrians m 1796. 

ADDER, the common viper ( Yipera communis). The 
death adder {Acanthopis tortor) of Australia, and the puff 
adder {Cloiho arietans) of South Africa, are both highly 
poisonous. 

ADDINGTON, HENEr, ViscoxrisrT Sidmotjth, prime 
minister of England, eldest son of Dr Anthony Addington, 
was horn at Reading on the 30th May 1767. He was 
educated at Winchester and at Brazenose College, Oxford 
In 1784 he was called to the bar at Lincoln’s Inn, but 
being elected about the same time member of Parliament 
for Devizes, he did not enter on legal practice. He was 
already on terms of intimacy with the younger Pitt, his 
fattier having been Lord Chatham’s medical adviser (a 
circumstance that secured for young Addington the nick- 
name in Parliament of “the Doctor”); and he attached 
himaAlf, as was natural, to the party of the great commouer. 
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His fidelity to Pitt received a speedy and ample acknow- 
ledgment when ho was elected, in. May 1789, speaker of 
the House, in succession to Grenville. For a penod of 
twelve years he discharged the duties of the ch^ to the 
general satisfaction of all parties, if with no very marked 
ability. In 1801, when Pitt resigned on the question of 
Catholic emancipation, Addington succeeded him in the 
offices of prime minister and chancellor of the exchequer. 
He was head of the party that had come to be known as 
“the king’s friends,” and took office, it is said, on the 
urgent personal solicitation of Ms majesty. The most 
memorable event of his brief administration was the nego- 
tiation of the peace of Amiens, which was concluded on 
terms that were considered vciy favourable. It proved, 
however, but a short-lived trace, the ambition of the Ikrst 
Consul necessitating a renewal of hostihties in May 1803. 
From this period Pitt assumed a critical attitude towards 
the ministry, and at length he joined Fox and the opposi- 
tion in demanding more vigorous measures for the defence 
of the country. The result wus that Addington was com- 
pelled to resign, and Pitt was restored to power in Iklay 
1804. Addington ahstained from all factious oj)position, 
and indeed gave a general support to the Government. 
In January 1805 he joined the cabinet as president of the 
council, accepting at the same time the dignity of a peer- 
age, which he had previously declined He resigned office, 
ho-wevor, in July of the same year, in consequence of the 
share ho took in the prosecution of Lord Melville having 
estranged him from Pitt. After the death of the latter m 
1806, he became lord i>rivy seal, and subsequently lord 
president in the cabinet of Fox and Grenville, but resigned 
office in 1807. He became a tMrd time lord president 
under Mr Perceval in 1812, and in June of the same year 
received the seals of the Home Office under the adminis- 
tration of Lord Liverpool. He held this position for ten 
eventful years, during which ho received his full share of 
the hostile criticism to which home secretaries are pecu- 
harly exposed. His administration had the merit of being 
vigorous, fearless, and consistent; but it frequently occa- 
sioned great . irritation, and aU but provoked rebellion. 
The policy of repression which he pursued iu regard to the 
reform meeting at Manchester iu 1819, was not justifiable 
even according to the limited ideas of Kberty prevalent at 
that time. Lord Sidmouth resigned office in 1822, retain- 
ing his seat in the cabinet, however, until 1824. He died 
on the 15th Fob. 1844, at the advanced age of 87. {Life 
and Correspondence of Lord Suhnmeth, by Dean Pellew, 
3 vols. 8vo, 1847; Life of William Fiit, by Lord Stan- 
hope, 4 vols. p. 8vo, 1867.) 

ADDISOH, JosEPF, was the eldest son of Lancelot 
Addison, Bean of Lichfield, and was horn at his father’s 
rectory of hlilston in WiltsMre, on the 1st day of May 
1672. Afcer having passed through several schools, the 
last of which was the Charter-house, he went to O^ord 
when he uras about fifteen years old. He was first entered 
of Queen’s College, but after two years was elected a scholar 
of Magdalen College, having, it is said, been recommended 
by his skill in Laftin versification. He took his master’s 
degree in 1693, and held a fellowship from 1699 till 1711. 

The eleven years extending from 1693, or his twenty-first 
year, to 1704, when he was in his tMrty-second, may he 
set down as the first stage of his life as a man of letters. 
During this period, embracing no profession, and not as yet 
entangled in official business, he was a student, an observer, 
and an author; and though the literary works wkLdb. he 
then produced are not those on which his permanent cele- 
brity rests, they gained for Mm in his own day a bfgh 
reputation. He had at first intended to become a clergy- 
man; but his talents having attracted the attention of 
leading statesmen belonging to the Whig party, he was 
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speedily diverted from his earlier views by the countenance 
which these men bestowed on him. His first patron (to 
whom he seems to have been introduced by Congreve) was 
Charles Montague, afterwards Earl of Hahfax, who was 
himself a dabbler in literature, and a protector of literary 
men; and be became known afterwards to the accomphshod 
and excellent Somers. While both of them were quite able 
to estimate justly his hteraiy merits, they had regaid mainly 
to the services which they believed him capable of render 
hig to the nation or the party; and accordingly they 
encouraged him to regulate his pursuits with a ^ucw to 
public and official employment. For a considerable time, 
however, he was left to his own resources, which cannot 
have been otherwise than scanty. 

His first literary efforts were poetical. In 1693 a short 
poem of his, addressed to Drydcn, was inserted in the thiid 
volume of that veteran writer’s Miscellanies. The next 
volume of this collection contained his translation, in toior- 
ahle heroic couplets, of “ all Virgil’s Fourth Georgia, oxoc^jt 
the story of Arislasus.” Two and a haK books of Ovid 
were afterwards attempted, and to his years of early man- 
hood belonged also his prose Fssai/ on YirgiVs Georgies, a 
performance which hardly deserved, either for its siylo or 
for its critical excellence, the comphmont paid it by Drydcn, 
in prefixing it to Ms own translation of the poem. The incist 
ambitious of those poetical assay-pieces is the Account of 
the Greatest Fnglish Foets, dated April 1694, and aclclroriscd 
affectionately to Sachevercll, the poet’s fcUow-coUcgian, uho 
afterwards became so notorious in the party-quarrels of tbe 
time. This piece, spirited both in language and in versi- 
fication, is cMofly noticeable as showing that ignorance of 
old English poetry wMch was then universal. Addison 
next, in 1695, published one of those compositions, celebrat- 
ing contemporary events, and lauding contemporary groat 
men, on wMch, during the half-century that succeeded tlio 
Hevolution, there was wasted so much of good writing and 
of fair poetical ability. His piece, nut very meritorious even 
in its own class, was addressed “ To the King,” and com- 
memorates the campaign wMch was distinguished by ^Vil- 
liam’s taking of Namin'. Much bettor than the poem itself 
are the introductory verses to Somers, then lord keepor. 
This production, perhaps intended as a remembrancer lo 
the writer's patrons, did not at once produce any obvious 
effect : and we are left in considerable uncertainty as to the 
manner in wMch about this time Addison contrived to 
support himself. He corresponded with Tonson the book- 
sefier about projected works, one of these being a Trans- 
lation of Herodotus. It was probably at some later time 
that he purposed compiling a Dictionary of the Englibh 
Language. In 1699 a considerable collection of Ms Latin 
veraes was published at Oxford, in the Musob Anglkance. 
Those appear to have interested some foreign scholars ; 
and several of them show curious symptoms of Ms charac- 
teristic humour. 

In the same year, his patrons, either having still no office 
to spare for Mm, or desiring him to gain peculiarly high 
qualifications for diplomatic or other important business, 
provided for him temporarily by a grant, which, though 
bestowed on a man of great merit and promise, would not 
pass unquestioned in the present centuiy. He obtained, 
on the recommendation of Lord Somers, a pension of £300 
a year, designed (as Addison hmiself afterwards said in a 
memorial addressed to the crown) to enable bi-m “ to travel, 
and qualify himself to serve His Majesty.” In the summer 
of 1699 he crossed into France, where, chiefly for the pur- 
pose of learning the language, he romained till the end of 
1700; and after tMa he spent a year in Italy. In Switz- 
erland, on his way home, he was stopped by receiving 
notice that he was to be appointed envoy to Prince Eugene, 
then engaged in the war in Italy. But Ms WMg friends 
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were already tottering in their places; and, in March 1702, 
the death of King William at once drove them from power 
and put an end to the pension. Indeed Addison asserted 
that ho never received but one year’s payment of it, and 
that aU the other expenses of his travels were defrayed by 
himself. He was able, however, to visit a great part of 
Germany, and did not reach Holland till the spring of 
1703. His prospects were now sufficiently gloomy: he 
entered into treaty, oftener than once, for an engagement 
as a travelling tutor; and the correspondence in one of 
these negotiations has been preserved. Tonson had recom- 
mended him as the best person to attend in this character 
the son of the Duke of Somerset, commonly called “ The 
Proud.” The dulce, a profuse man in matters of pomp, 
was economical in questions of education. He wished 
Addison to name the salary he expected; this being 
decUned, he announced, with great dignity, that he would 
give a hundred guineas a year; Addison accepted the 
munificent offer, saying, however, that he could not find 
his account in it otherwise than by relying on his Grace’s 
future patronage; and his Grace immediately intimated 
that he would look out for some one else. Towards the 
end of 1703 Addison returned to England. 

Works which he composed during his residence on the 
Continent were the earHost that showed him to have attained 
maturity of skill and genius. There is good reason for be- 
lieving that his tragedy of Cato^ whatever changes it may 
afterwards have suffered, was in great part written while he 
lived in Prance, that is, when he was about twenty-eight 
years of ago. In the winter of 1701, amidst the stoppages 
and discomforts of a journey across the Mount Cenis, ho 
composed, whoEy or partly, his Letter from Italy, which is 
by far the best of his poems, if it is not rather the only one 
among them that at all justifies his claim to the poetical 
character. It contains some fine touches of description, 
and is animated by a noble tone of classical enthusiasm. 
While in Germany he wrote his Dialogues on Medals, which, 
however, were not published till after his death. These 
have much Hvolinoss of stylo, and something of the gay 
humour which the author wms afterwards to exhibit more 
strongly; but they show little either of antiquarian learning 
or of critical ingenuity. In tracing out parallels between 
passages of the Ptoman poets and figures or scones which 
appear in ancient sculptures, Addison opened the easy course 
of inquiry which was afterwards prosecuted by Spence; and 
tliis, with the apparatus of spirited metrical translations from 
the classics, gave the work a likeness to his account of his 
travels. This account, entitled Remarhs on Several Parts 
of Italy, (fcc., he sent home for publication before his own 
return. It wants altogether the interest of personal narra- 
tive : the author hardly ever appears. The task in which 
he cliiefly busies himself is that of exhibiting tlie illustrar 
tions which the writings of the Latin poets, and the anti- 
quities and scenery of Italy, mutually give and receiva 
Many of the landscapes are sketched with great liveliness, 
and there are not a few strokes of arch humour. The 
statistical information is very meagre; nor are there many 
observations on society; and politics are no further 
meddled with than to show the moderate hberality of the 
writer’s own opinions. 

With the year 1704 begins a second era in Addison’s life, 
which extends to the summer of 1710, when his age was 
thirty-eight. This was the first term of his official career; 
and, though very barren of literary performance, it not only 
raised him from indigence, but settled definitivdy his posi- 
tion as a pubKo man. His correspondence shows that, while 
on the Continent, he had been achnitted to confidential inti- 
macy by diplomatists and men of rank; immediately on his 
return he was enrolled in the Kitcat Club, and brought thus 
and otherwise into communication with the gentry of the 
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Whig party. Although all accounts agree in representing 
him as a shy man, he was at least saved from all risk of 
making hunsclf disagreeable in society, by his unassuming 
manners, his extreme caution, and that sedulous desire to 
obhge, which his satirist Pope exaggerated into a positive 
fault. His knowledge and abihty wore esteemed so highly, 
as to confirm the expectations formerly entertained of his 
usefulness in public business; and the literary fame he hud 
already acquired soon furnished an occasion for recommend- 
ing him to pubhe employment. Though the Whigs were 
out of office, the admiiiistratiou which succeeded them was, 
in all its carher changes, of a complexion so mixed and un- 
certain, that the mfluence of their leaders was not entirely 
lost. Hot long after Marlborough’s great victory at Blen- 
heim, it is said that Godoljihin, the lord treasurer, expressed 
to Lord Halifax a desire to have the great duke’s fame 
extended by a poetical tribute. Halifax seized the oppor- 
tunity of recommending Addison as the fittest man for the 
duty; stipulating, w'e are told, that the service should not 
be unrewarded, and doubtless satisfying the minister that 
his protegd possessed other qualifications for office besides 
dexterity in framing heroic verse. The Camimign, the 
poem thus wiitten to order, was received wdth extraordinary 
apijlause; and it is probably as good as any that ever was 
prompted by no more worthy inspiration. It has, indeed, 
neither the fiery spirit wffiich Dryden threw into occasional 
pieces of the sort, nor the exquisite polish that would have 
been given by Poj)c, if he had stooped to make such uses 
of his genius, but many of the details aro pleasing; and in 
the famous passage of the Angel, as well as in several others, 
there is even something of force and imagination. 

The considoralion covenanted for by the poet’s friends 
was faithfully paid A vacancy occurred by the death of 
another celebrated man, John Locke; and in November 
1704, Addison was appointed one of the five commissioners 
of appeal in Excise. The duties of the place must have been 
as hght for him as they had boon for his predecessor; for ho 
contmued to hold it vdth all the appointments he subse- 
quently received from the same ministry. But there is no 
reason for believing that he was more careless than other 
public servants in his tune; and the charge of incompotency 
as a man of business, which has been brought so positively 
agaiust him, cannot possibly be true as to this first period 
of his official career. Indeed, the specific allegations refer 
exclusively to the last years of his life; and, if he had not 
really shown practical ability in the period now in question, 
it is not easy to see how he, a man destitute alike of wealth, 
of social or fashionable hveliaess, and of family interest, 
could have been promoted, for several years, from office to 
oflS.ee, as ho was, till the faE of the administration to which 
he was attached. In 1706 he became one of the under- 
secretaries of state, serving first under Hedges, who belonged 
to the Tory section of the Government, and afterwards under 
Lord Sunderland, Marlborough’s son-in-law, and a zealous 
foEower of Addison’s early patron, Somers. The work of 
tills office, however, Eke that of the commissionersMp, must 
often have admitted of performance by deputy. Eor in 
1707, the Whigs having become stronger. Lord Halifax 
was sent on a mission to the Elector of Hanover; and, 
besides taking Vanbrugh the dramatist with bim, as king- 
at-arms, he selected Addison as his secretary. In 1708 he 
entered Parliament, sitting at first for Lostwitiiiel, but 
afterwards for Malmesbury, which, bemg six times elected, 
ho represented from 1710 tiE his death. Here unquestion- 
ably he did fail. What part he may have taken in the 
details of busiaess we are not informed; but he was always 
a sEent member, unless it be true that he once attempt^ 
to speak and sat down in confusion. Jh 1709 Lord 
Wharton, the father of the notorious duke, having been 
named lord-lieutenant of Ireland, Addison became his 
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secretary, receiving also an appointment as keeper of records. 
TMs event happened only about a year and a half before 
the dismissal of the ministry; and the Irish secretary would 
seem to have transacted the business of his office cMefly in 
London. But there are letters showing him to have made 
Mmseh acceptable to some of the best and most distin- 
guished persons in Dublin; and he escaped without having 
any quarrel with Swift, his acquaintance with whom had 
begun some tune before. In the literary history of 
Addison those seven years of official service are almost a 
blank, till we approach their close. He defended the 
Government in an anonymous pamphlet on The Fresmt 
State of the War; he united compliments to the all-powerful 
Marlborough with indifferent attempts at lyncal poetry in 
his opera of Ro&amond; and, besides furnishing a prologue 
to Steele’s comedy of The Tender Sushandf he perhaps 
gave some assistance m the composition of the play. Irish 
administration, however, allowed it would seem more 
leisure than might have been expected. During the last 
few months of his tenure of office Addison contributed 
largely to the Taller. But his entrance on this new field 
does nearly coincide with the beginning of a new section in 
liis history. 

Even the coahtion-ministry of Godolphin was too Whig- 
gish for the taste of Queen Anne; and the Tories, the 
favourites of the court, gained, both in parliamentary power 
and in popularity out of doors, by a combination of lucky 
accidents, dexterous management, and divisions and double- 
dealing among their adversaries. The real failure of the 
prosecution of Addison’s old friend Sacheverell, completed 
the ruin of the Whigs; and in August 1710 an entire 
revolution in the ministry had been completed. The Tory 
administration which succeeded kept its place till the 
queen’s death in 1714, and Addison was thus left to devote 
four of the best years of his life, from Ms thirty-ninth year 
to his forty-third, to occupations less lucrative than those in 
wMch Ms time had recently been frittered away, but much 
more conducive to the extension of Ms own fame, and to 
the benefit of English literature. Although our information 
as to Ms pecuniary affairs is very scanty, we are entitled to 
believe that he was now independent of literary labour. He 
speaks, in an extant paper, of having had (but lost) property- 
in the West Indies; and he is understood to havemhented 
several thousand pounds from a younger brother, who was 
governor of Madras. In 1711 he purchased, for £10,000, 
the estate of Bilton, near Rugby, — ^the place wMch after- 
wards became the residence of Mr Apperley, better known 
by his assumed name of “ Nimrod.” 

During those four years he produced a few jioKtical 
writings. Soon after the faU of the ministry, he con- 
tributed five numbers to the Whtgf Examiner, a paper set 
up in opposition to the Tory periodical of the same name, 
wMch was then conducted by the poet Prior, and after- 
wards became the veHcle of Swift’s most vehement invec- 
tives against the party he had once belonged to. These are 
certainly the most ill-natured of Addison's writings, but 
they are neither lively nor -vigorous. There is more spint 
in Ms allegorical pamphlet, tiie Trial and Conviction of 
Qownt Tariff. 

But from the autumn of 1710 till the end of 1714 Ms 
principal employment was the composition of Ms celebrated 
Periodical Essays. The honour of inventing the plan of 
such compositions, as well as that of first carrying the idea 
into execution, belongs to Richard Steele, who had been a 
school-feUow of Addison at the Charter-house, continued to 
be on intimate terms with Mm afterwards, and attached 
Mmself -with Ms characteristic ardour to the same political 
party. When, in April 1709, Steele published the first 
number of the Taller, Addison was in Dublin, and knew 
nothing of the design. He is said to have detected Ms 


friend’s authorsMp only by recogmsing, in one of the early 
papers, a critical remark wMch he remembered having Mm- 
self communicated to Steele. He began to furnish essays 
in a few weeks, assisted occasionally while he held office, 
and afterwards wrote oftener than Steele himself. He thus 
contributed in all, if Ms Kterary executor selected Ms con- 
tributions correctly, more than 60 of the 271 essays wMch 
the work contains. The Taller exMbited, in more ways 
than one, symptoms of being an experiment. The pro- 
jector, imitating the news-sheets in form, thought it prudent 
to give, in each number, news in addition to the essay ; and 
there was a want, both of unity and of correct finishing, in 
the putting together of the literary materials. Addison’s 
contributions, in particular, are in many places as hvely as 
anything he ever wrote; and Ms style, in its more famihar 
moods at least, had been fuUy formed before he returned 
from the Continent. But, as compared -with Ms later pieces, 
these are only what the painter's loose studies and sketches 
are to the landscapes wMch he afterwards constructs out of 
them. In Ms invention of incidents and characters, one 
thought after another is hastily used and hastily dismissed, 
as if he were puttieg his o-wn powers to the test, or trying 
the effect of various kinds of objects on Ms readers ; Ms most 
ambitious flights, in the shape of allegories and the hke, are 
stiff and inammate; and his favourite field of literary enti 
cism is touched so slightly, as to show that he still wanted 
confidence in the taste and knowledge of the pubhe. 

The Taller was dropped at the beginning of 1711, but 
only to be followed by the Spectator, which was begun on 
the 1st day of March, and appeared every week-day till the 
6th day of December 1712. It had then completed the 
665 numbers usually collected in its first seven volumes. 
Addison, now in London and unemployed, co-operated with 
Steele constantly from the very opening of the series; and 
the two, contributing almost equally, seem together to have 
■written not very much less than five hundred of the papers. 
Emboldened by the success of their former adventure, they 
devoted their whole space to the essays. They relied, with 
a confidence which the extraordinary popularity of the work 
fully justified, on their power of exciting the interest of a 
■wide audience by pictures and reflections drawn from a 
field wMch embraced the whole compass of ordinary life 
and ordinary knowledge, no kind of practical themes being 
positively excluded except such as were political, and all 
literary topics being held admissible, for wMch it seemed 
possible to command attention from persons of average 
taste and information. A seeming unity was given to the 
iindertaldng, and curiosity and interest awakened on behalf 
of the conductors, by the happy invention of the Spectator’s 
Club, in wMch Steele is believed to have drawn all the 
characters. The figure of Sir Roger de Coverley, however, 
the best even iu the opening group, is the only one that 
was afterwards elaborately depicted; and Addison was the 
author of all the papers iu wMch his oddities and amia- 
bilities are so admirably delineated. To Mm, also, the 
Spectator owed a very large share of its highest excellences. 
His were many, and these the most natural and elegant, if 
not the most original, of its humorous sketches of human 
character and social eccentricities, its good-humoured satires 
on ridiculous features iu manners, and on corrupt symptoms 
iu public taste; these topics, however, making up a depart- 
ment in wMch Steele was fairly on a level with Ms more 
famous coadjutor. But Steele had neither learning, nor 
taste, nor critical acuteness sufficient to qualify Mm for 
rairiching the series with such Uteraxy disquisitions as those 
wMch Addison insinuated so often into the lighter matter 
of his essays, and of wMch he gave an elaborate specimen 
in his celebrated and agreeable criticism on Earache Lost. 
Still further beyond the powers of Steele were those specu- 
lations on the iheory of literature and of the processes 
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thought analogous to it, which, in the essays “ On the Plea- 
sures of the Imagination,” Addison prosecuted, not, mdeed, 
with much of philosophical depth, but with a sagacity and 
comprehensiveness which we shall undervalue much unless 
we remember how little of philosophy was to be found in 
any critical views previously propounded in England. To 
Addison, further, belong ^ose essays which (most fre- 
quently introduced in regular alternation in the papers of 
Saturday) rise into the region of moral and religious medi- 
tation, and tread the elevated ground with a step so grace- 
ful a's to allure the reader irresistibly to follow j sometimes, 
as in the “ Walk through Westminster Abbey,” enlivening 
solemn thought by gentle sportiveness ; sometimes flowing 
on with an uninterrupted sedateness of didactic eloquence; 
and sometimes shrouding sacred truths in the veil of in- 
genious allegory, as in the majestic “Vision of Mirza.” 
While, in a word, the Spectator, if Addison had not taken 
part in it, would probably have been as lively and humorous 
as it was, and not less popular in its own day, it would have 
wanted some of its strongest claims on the respect of pos- 
terity, by being at once lower in its moral tone, far less 
abundant in literary knowledge, and much less vigorous 
and expanded in thinking. In point of style, again, the 
two friends resemble each other so closely as to be hardly 
distinguishable, when both are dealing with famihar objects, 
and writing in a key not rising above that of conversation. 
But in the higher tones of thought and composition, Addi- 
son showed a mastery of language raising him very de- 
cisively, not above Steele only, but above aU his contem- 
poraries. Indeed, it may safely be said, that no one, in 
any age of our literature, has united, so strikingly as he ^d, 
the coUoquial grace and ease which mark the style of an 
accomplished gentleman, with the power of soaring into a 
strain of expression nobly and eloquently dignified. 

On the cessation of the Spectator, Steele set on foot the 
Guardian, which, started in March 1713, came to an end 
in October, with its 176th number. To this series Addison 
gave 63 papers, being a very frequent writer during the 
latter half of its progress. None of his essays here aim 
so high as the best of those in the Spectator; but he often 
exhibits both his cheerful and well-balanced humour, and 
his earnest desire to inculcate sound principles of literary 
judgment. In the last six months of the year 1714:, the 
Spectator received its eighth and last volume; for which 
Steele appears not to have written at all, and Addison to 
have contributed 24 of the 80 papers. Most of these form, 
in the unbroken seriousness both of their topics and of 
their manner, a contrast to the majority of his essays in 
the earlier volumes; but several of them, both in this vein 
and in one less lofty, are among the best known, if not the 
finest, of all his essays. Such are the “Mountain of 
Miseries; ” the antediluvian novel of “ Shallum and Hilpa;” 
the “ Reflections by Moonlight on the Divine Perfections.” 

In April 1713 Addison brought on the stage, very reluc- 
tantly, as we are aa°ured, and can easily believe, his tragedy 
of Cato. Its success was dazzling; but this issue was 
mainly owing to the concern which the politicians took in 
the exhibition. The ‘Whigs hailed it as a brilliant mam- 
festo in favour of constitutional freedom. The Tories 
echoed the applause, to show themselves enemies of despot- 
ism, and professed to find in Julius Caesar a parallel to the 
formidable Marlborough. Even with such extrinsic aids, 
nnd the advantage derived from the established fame of the 
author, Caio could never have been esteemed a good 
dramatic work, unless in an age in which dramatic power 
and insight were almost extinct. It is poor even in its 
poetical elements, and is redeemed only by the finely 
solemn tone of its moral reflections, and the singular refine- 
ment and equable smoothness of its diction. , 

The literary career of Addison might almost be hdd as 
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dosed soon after the death of Queen Anne, which occurred 
in August 1714, when he had lately completed his 42 d 
year. His own life extended only five years longer; and 
to closing portion of it offers httle that is pleasing or 
instructive. We see him attaining the s ummi t of his 
ambition, only to totter for a little and sink into an early 
grave. We are reminded of his more vigorous days by 
nothing but a few happy inventions interspersed m pohtical 
pamphlets, and the gay fancy of a trifling poem on Kneller’s 
portrait of George I. 

The lord justices who, previously chosen secretly by the 
Elector of Hanover, assumed the government on the Queen’s 
demise, were, as a matter of course, the leading "Whigs. 
They appointed Addison to act as their secretary. He 
next held, for a very short time, his former of&ce under 
the Irish lord-lieutenant; and, early in 1716, he was 
made one of the lords of trade. In the course of the 
same year occurred the first of the only two quarrels with 
friends, into which the prudent, good-tempered, and modest 
Addison is said to have ever been betrayed. His adversary 
on this occasion was Pope, who, only three years before, 
had received, with an appearance of humble thankfulness, 
Addison’s friendly remarks on his Essay on Criticism; but 
who, though stiU very young, was already very famous, 
and beginning to show incessantly his literary jealousies, 
and his personal and party hatreds. Several little mis- 
understandings had paved the way for a breach, when, at 
the same time with the first volume of Pope’s Iliad, there 
appeared a translation of the first book of the poem, bear- 
ing the name of Thomas Tickell. Tickell, in his preface, 
disclaimed all rivalry with Pope, and declared that he wished 
only to bespeak favourable attention for his contemplated 
version of the Odyssey. But the simultaneous pubheation 
was awkward; and Tickell, though not so good a versifier 
as Pope, was a dangerous rival, as being a good Greek 
schokff. Further, he was Addison’s under-secretary and 
confidential friend; and Addison, cautious though he was, 
does appear to have said (quite truly) that TickeU’s tians- 
latiou was more faithful than the other. Pope’s anger 
could not be restrained. He wrote those famous lines in 
which he describes Addison under the name of Atticus; 
and, as if to make reconciliation impossible, he not only 
circulated these among his friends, but sent a copy to 
Addison himself. Afterwards, he went so far as to profess 
a belief that the rival translation was really Addison's own. 
It is pleasant to observe that, after the insult had been 
perpetrated, Addison was at the pains, in his FreeJwlder, 
to express hearly approbation of to Iliad of Pope; who, 
on the contrary, after Addison’s death, deliberately printed 
the striking "but mahgnant lines in the Epistle to Dr 
Arbuthnot. In 1715 tore was acted, with little success, 
the comedy of The Drummer, or the Haunted House, which, 
though it appeared under the name of Steele, was certainly 
not Ms, and was probably written in whole or cMefly by 
Addison. It contributes very little to his fame. From 
September 1715 to June 1716, he defended the Hano- 
verum succession, and the proceedings of the Government 
in regard to to rebellion, m a paper called the Freelwlder, 
wM(£ he wrote entirely himself, dropping it with the fifty- 
fifth number. It is much better tempered, not less spirited, 
and much more able in thinking, than Ms Examiner. The 
finical man of taste does indeed show himself to be some- 
times weary of discussing constitutional questions; but he 
aims many enlivening thrusts at weak points of social life 
and manners; and the character of the Fox-hunting Squire, 
who is introduced as the representative of the Jacobites, is 
drawn with so much humour and force that we regret not 
being allowed to see more of him. 

In August 1716, when he had completed Ms 44th year, 
Addison married to Countess-Dowager of 'Warwick, a 
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Widow of fifteen years’ staiicling. She seems to have for- ] 
felted her jointure by the marnase, and to have brought 
her husband nothing but tho occupancy of Holland House 
at Kensington. We know hardly anything positively in 
regard to tho affair, or as to the origin or duration of Ms 
acquaintance with the lady or her family. But the current 
ag.sertion that the courtship was a long one is very probably 
erroneous. There are better grounds for believing the 
assertion, transmitted from Addison’s owm time, that the 
marriage w is unhappy. The countess is said to have been 
proud as well as violent, and to have supposed that, in con- 
tracting the alliance, she conferred honour instead of receiv- 
ing it. * To the uneasiness caused by domestic discomfort, 
the most friendly critics of Addison’s character have attri- 
buted those habits of intemperance, wMch are said to have 
'grown on him in Ms later years to such an extent as to have 
broken Ms health and accelerated Ms death. Hia bio- 
'grajiher, Miss Aikin, who disbelieves his alleged want oi 
matrimonial quiet, has called in question, with much in- 
genuity, the whole story of his sottishness; and it must at 
any rate be allowed that all the assertions winch tend to fix 
such charges on bim in the earlier parts of his life, rest on 
no evidence that is worthy of credit, and are in themselves 
highly improbable. Sobriety was not the virtue of the 
day; and the constant frequenting of coffee-houses, which 
figures so often in the Spectator and elsewhere, and which 
was really practised among literary men as well as others, 
cannot have had good effects. Addison, however, really 
appears to have had no genuine rehsh for this mode of life ; 
and there are curious notices, especially in Steele’s corre- 
spondence, of his having lodgings out of town, to which he 
retired for study and composition. But, whatever the cause 
may have been, his health was shattered before he took that 
wMch was the last, and certainly the most luiwise step, in 
his ascent to political power. 

For a considerable time dissensions had existed in the 
ministry; and these came to a crisis in April 1717, when 
those who had been the real chiefs passed into the ranks of 
the opposition. Townshend was dismissed, and Walpole 
'anticipated dismissal hy resignation. There was now 
formed, under the leadersMp of General Stanhope and Lord 
Sunderland, an administration wMoh, as resting on court- 
influence, was nicknamed the German ministry.” Sun- 
derland, Addison’s former superior, became one of the two 
principal secretaries of state; and Addison himself was 
appointed as the other. His elevation to such a post had 
been contemplated on the accession of George I, and pre- 
vented, we are told, by Ms own refusal; and it is asserted, 
on the authority of Pope, that Ms acceptance now was 
owing only to the influence of Ms wife. Even if there is 
no ground, as there probably is not, for the allegation of 
Addison’s inefficiency in the details of business, Ms unfit- 
ness for such an office in such circumstances was undeni- 
able and glaring. It was impossible that a Government, 
whose secretary of state could not open his lips in debate, 
should long face an oiiposition headed by Robert Walpole. 
Tho decay of Addison’s health, too, was going on rapidly, 
being, we may readily conjecture, precipitated by anxiety, 
if no worse causes were at work. Ill health was the reason 
assigned for retirement, in the letter of resignation wMch 
he laid before the king in March 1718, eleven months 
after his appointment. He received a pension of £1600 
a year, 

Hot long afterwards the divisions in the WMg parly 
alienated Mm from Ms oldest friend. The Peerage Bill, 
introduced in February 1719, was attacked, on behalf of 
the opposition, in a weekly paper, which was called the 
Fleheian, and written by Steele. Addison answered it 
temperately enough in the Old Whig; provocation from 
the Plebeian brought forth angry retort from the Wk^j 
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Steele charged Addison with being so old a Whig as to 
have forgotten his principles; and Addison sneered at Grab 
Street, and called his friend “Little Dicky.” ^ How Addi- 
son felt after this painful quarrel we are not told ducctly; 
but tho Old Whg was excluded from that po.sthiiinous 
collection of his works for which his executor Tickell had 
received from bim authority and directions. In that collec- 
tion was inserted a treatise on the evidences of the faith, 
entitled Of the Christian Religion. Its theological value is 
very smiill; hut it is pleasant to regard it as the last effoit 
of one who, amidst all weaknesses, was a man of ical good- 
ness as well as of eminent genius. 

The disease tinder which Addison laboured ai)pears to 
have been asthma. It became more violent after his retire- 
ment from office, and was now accompanied by dropsy. 
His deathbed was placid and resigned, and comforted by 
those religious hopes which he had so often suggested to 
others, and the value of wMch he is said, in an anecdote 
of doubtful authority, to have now inculcated in a parting 
interview with his stojison. He died at HoUaiid House on 
the 17th day of June 1719, six weeks after having com- 
pleted his 47th year. His body, after lying in state, was 
interred in the Poets’ Corner of Westiniuster Abbey. 

The Biographia BAtannica gives an elaborate iiicmoir 
of him; particulars are well collected in the article luidor 
hia name in the Bwgrapihical Bktiomry of the Society fur 
the Diffusion of Useful Knoioledge; and a good many new 
materials, especially letters, will be found in The Life of 
Joseph Addison^ by Lucy Aikm, 1843. (w. s.) 

An edition of Addison’s works, in four volumes quai’to, was pub- 
lished by Baskerville at Brnningham in 1761. Dibdin cliaiactorisea 
this as a “glorious perfoiinance." A complete edition in six volunies, 
with notes, by Richard Huid, appeared in 1811. An Anierieau 
edition (New York, 1861), in six volumes, with notes, by G. W. 
Greene, contains several pieces collected for the first time. An edi- 
tion of the Spectator, with valuable notes by Henry Moiley, ajipeaied 
in 1871. 

ADEL or Somatjli, an extensive tract of country, stretch- 
ing eastward from the neighbourhood of Tajurrah to C ape 
Guardafni, between 43° and 61° E. long., with a breadth 
not accurately ascertained. Zeila and Berbera are the 
cMef ports on the coast, and have some trade with tho 
opposite shores of Arabia, exporting spices, ivory, gold 
dust, cattle, and horses, and receiving Indian commodities 
in exchange. The country, which is marshy and iinliealthy, 
is inhabited by the Somauli, who are governed by an Lnan, 
and are Mahometans. 

ADELAAE, Coet SivabtseN’, snrnamed the Eagle, a 
famous naval commander, was born at Brovig in Norway 
in 1622. At the age of fifteen he became a cadet in tlie 
Dutch fleet under Yan Tromp, and after a few years 
entered the service of the Yenetian Republic, which wus 
engaged at the time in a war with Turkey. In 1640 ho 
had risen to the rank of captain; and after sharing in 
various victories as commander of a squadron, he achieved 
his most brilliant success at the Dardanelles, on the 13th 
May 1654, when, with his own vessel alone, he broke 
through a line of 37 Turkish ships, sank 15 of them, and 
burned others, causing a loss to the enemy of 5000 men. 
The following day he entered Tenedos, and compelled tho 
complete surrender of the Turks. On returning to Venice 
he was crowned with honours, and became admiral-lieu- 
tenant in 1660. Numerous tempting offers were made to 
him by other naval powers, and in 1661 he left Venice to 
return to the Netherlands. Next year he was induced, by 
the offer of a title and an enormous salary, to accejit the 
command of the Danish fleet from Frederick III. Under 
Ghristian Y. he took the command of the combined Danish 
fleets against Sweden, but died suddenly (5th November 

^ On this point, however, see Macaulay’s Essay on The Life omA 
Writiims of AMison. 
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1675) at Copenliagen, before the exiDedition set out. When 
in the Venetian service, Adelaar was known by the name 
of Gurzio Suffrido Adelborst. 

ADELAIDE, the capital of the British colony of South 
Australia and of the county of the same name, situated on 
the Torrens, seven miles fiom Port Adelaide, with which it 
is connected by railway. The river, which is spanned at 
this point by several bridges, divides the city into two parts 
— ^North Adelaide, the smaller of the two, but containing 
the chief private houses, occupying a gentle slope on the 
right bank; and South Adelaide, the commercial centre of 
the town, lying on a very level plain on the left. The 
streets of Adelaide are broad, and regularly laid out. 
Among its public buildings are the Government offices and 
the governor’s house, the post office, the jail, five banks, 
the railway station, and a theatre. It is the seat of a 
Protestant Episcopal and also of a Ptoman Catholic bishop, 
and contains places of worship belonging to these bodies, 
as well as to the Presbyterians, the Methodists, the TJm- 
tarians, the Baptists, and other denominations. Adelaide 
possesses a botanical garden, and is surrounded by exten- 
sive public grounds, known as the “ Park Lands,” contain- 
ing over 1900 acres. It is lighted with gas, and is sup- 
plied with water from a reservoir some mdes up the Torrens. 
The corporation consists of a mayor and eight councillors, 
two from each of the four wards; and there are also two 
auditors, a town clerk, and other officials. The chief 
manufactures are woollen, starch, soap, beer, flour, leather, 
earthenware, and iron goods. There is a good retail trade in 
European produce; and in the vicinity are iron and copper 
mines. Adelaide was founded in 1836, and incorporated 
in 1 842. It received its name in honour of Queen Adelaide. 
Population, 27,208. Lat. 34® 66' S., long. 130° 38' E. 

Pout Adelaide is situated in a low marshy position, on 
a small inlet of the Gulf of St Vincent. Its harbour is 
safe and commodious; but a bar at the mouth, where the 
depth of water varies with the tide from 8 to 1 6 feet, pre- 
vents large vessels from entering. It is a free port, and has 
good wharfs and warehouse accommodation. In 1867, 
364 vessels of 119,664 tons arrived at, and 376 of 126,669 
tons departed from. Port Adelaide. The chief imports 
were drapery, iron goods and machinery, beer, wine, spirits, 
and paper; and the exports, grain, copper and lead ores, 
wool, tallow, and other native products. Population, 2482. 

ADELSBERG, a market town of Austria, in the j)ro- 
vince of Carniola, 26 miles SW. of Laibach, and about the 
same distance E. of Trieste. About a mile from the town 
is the entrance to the famous stalactite cavern of Adelsherg, 
the largest and most magnificent in Europe. The cavern 
is divided into four grottoes, with two lateral ramifications 
which reach to the distance of about a mile and a half 
from the entrance. The river Foik enters the cavern 60 
feet below its mouth, and is heard murmuring in its 
recesses. In the Kaiser-Ferdiuand grotto, the third of the 
chain, a great haU is annually held on Wliitmonday, when 
the chamber is brilhantly illuminated. The Eranz-Joseph- 
Elisaheth grotto, the largest of the four, and the farthest 
from the entrance, is 666 feet in len^, 640 feet in breadth, 
and more than 100 feet high. Besides the imposing pro- 
portions of its chambers, the cavern is remarkable for the 
variegated beauty of its stalactite formations, some resem- 
bling transparent drapery, others waterfalls, trees, animals, 
or human beings, the more grotesque being called by 
various fanciful appellations. These subterranean wonders 
were known in the Middle Ages, but the cavern remained 
undiscovered in modern times until 1816, and it is only in 
still more recent times that its vast extent has been fuUy 
ascertained and explored. __ 

ADELUNG, Eeiedrich voisr, a ■“distinguished philo- 
logist, nephew of John Christoph Adelung, was bom at 


Stettin on the 26th Pebiuary 1768. After studying philo- 
sophy and jurisprudence at Leipsic he accompanied a 
family to Italy, where he remained for several years. At 
Rome he obtained access to the Vatican hhrary, a pi-ivilege 
which he utilised by collating and editing some valuable 
old German MSS. that had been taken from Heidelberg. 
On his return he became private secretary to Count Pahlen, 
whom he accompanied from Riga to St Petersburg. In 
1803 he became instructor to the younger brothers of the 
Czar, the arch-dukes Nicholas and Michael, and gave such 
satisfaction to the empress-mother that she entrusted Inm 
with the care of her private library. In 1824 he became 
director of the Oriental Institute in connection with the 
foieign office, and in the year following president of the 
Academy of Sciences. Ho died on the 30th January 1843. 
Adelung’s chief literary works were — a Biography of Baron 
Uerherstein (St Petersburg, 1817), a Biography of Baron 
delley&'herg (1827), a treatise on the Relations between the 
Sanscrit and the Russian Languages (1816), and an Essay 
on Samciit Literature (1830), a second cation of which 
appeared in 1837, under the title BiblioSieca Sanscrita. 

ADELUNG, Johann Chkistoph, a veiy eminent Ger- 
man grammarian, philologist, and general scholar, was born 
at Spautekow, in Pomerania, on the 8th August 1732, and 
educated at the public schools of Anclam and Closter- 
bergen, and the university of Halle. In the year 1759 he 
was appomted professor at the gymnasium of Erfurt, but 
relinqmshed this situation two years after, and went to 
reside m a private capacity at Leipsic, where he continued 
to devote himself for a long period to the cultivation of 
letters, and particularly to those extensive and laborious 
philological researches which proved so useful to the 
language and literature of his native country. In 1787 he 
received the appointment of principal librarian to the 
elector of Saxony at Dresden, with the honorary title of 
Aulic Counsellor. Here he continued to reside during the 
remainder of his hfe, discharging with diligence and in- 
tegrity the duties of his situation, and prosecuting his 
laborious studies to the last with indefatigable industry 
and unabated zeal. Possessing a naturally robust consti- 
tution, he was able to devote, it has been said, fourteen 
hours daily to Hterary toil, down even to the period of his 
death. He died at Dresden on the 10th of September 
1806. The life of a mere scholar is generally destitute of 
interest ; and that of Adelung, which was spent entirely 
in literary seclusion, presents no variety of incident to the 
pen of the biographer. Of his private character and 
habits few memorials have been preserved, but in these 
few he is represented as the man of an amiable disposition. 
He was a lover of good cheer, and spared neither pains 
nor e^ense in procuring a variety of foreign wines, of 
which his cellar, which he facetiously denominated his 
Bibliotheca Selectiasimatis, said to have contained no less than 
forty different kinds. His manners were easy and affable, 
and the habitual cheerfulness of his disposition rendered 
his society most acceptable to a numerous circle of friends. 
The writings of Adelung axe very voluminous, and there 
is not one of them, perhaps, which does not ei^bit some 
proofs of the genius, industry, and erudition of the author. 
But although his pen was usefully employed upon a 
varieliy of subjects in different departments of literature 
and science, it is to bis philological labours that he is 
principally indebted for Ms great reputation ; and no man 
ever devoted himself with more zeal and assiduity, or with 
greater success, to the improvement of his native language. 
In a country subdivided into so many distinct sovereign 
states, possessing no common pohti(^ centre, and no 
Pfi.'tinTinl institution whose authority could command de- 
ference in matters of taste,— in a country whose indigenous 
literature was but of recent growth, and where the dialect 
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of the people was held in contempt at the several courts, 
it was no easy task for a single writer to undertake to fix 
the standard of a language which had branched out into a 
variety of idioms, depending in a great measure upon pnn- 
ciples altogether arbitrary Adelung effected as mudi in 
this respect as could well he accomphshed by the persever- 
ing labours of an individual. Ey means of his excellent 
grammars, dictionary, and various works on German style, 
he contributed greatly towards rectifying the orthography, 
refining the idiom, and fixing the standard of his native 
tongue.’- Of all the different dialects he gave a decided 
preference to that of the margraviate of Misnia, in Upper 
Saxony, and positively rejected everything that was con- 
trary to the phraseology in use among the best society of 
that province, and in the writings of those authors whom 
it had produced. In adopting this narrow principle he is 
generally thought to have been too fastidious. The dialect 
of Misnia was undoubtedly the richest, as it was the 
earliest cultivated of any in Germany; but Adelung pro- 
bably went too far in restraining the language within the ' 
limits of this single idiom, to the exclusion of others from 
which it might have, and really has, acquired additional 
richness, flexibility, and force. His German dictionary has 
been ‘generally regarded as superior to the English one of 
Johnson, and certainly far surpasses it in etymology. In- 
deed, the patient spirit of investigation which Adelung pos- 
sessed in so remarkable a degree, together with his intimate 
knowledge of the ancient history and progressive revolutions 
of the different dialects on which the modern German is 
based, peculiarly qualified him for the duties of a lexico* 
grapher. No man before Jacob Grimm did so much for the 
language of Germany. Shortly before his death he issued 
the very learned work, at which he had been labouring 
quietly for years, entitled or, a QeneralSistory 

of Languages, with the Lord’s Prayer, as a, specimen,, %% 
nearly five hundred languages and dialects. The hint of 
this work appears to have been taken from a publication, 
with a similar title, published by the celebrated Conrad 
Gesner in 1666 ; but the plan of Adelung is mudi more 
extensive. Unfortunately he did not live to finish what 
ho had undertaken. The first volume, which contains the 
Asiatic languages, was published immediately after his 
death; the other three were issued under the superin- 
tendence of Professor Vater (1809-17). Of the very 
numerous works by Adelung, in addition to translations, 
the following are of greatest importance : — 

Oesdiichte der StreitigkeUen ewiscTim Dawmark tend den Hersogen 
von Solsteiii-Chttorp. Frankf, Leipsie, 1762, 4to — Pragmednsidte 
StaatsgeschicMe JSvTopens von dem Jblebmi Kaiser Karls des 6‘*“ an 
Vols i.-ix. Gotha, 1762-9, 4to. — Mineralogische Belustigungen. 
Vols i.-vi. Copeiihagen and Leipsic, 1767-71, 8vo. — CHossaHtm 
Manuals ad Senptores medaoe et mfimoe Laiinitatis, ex magnis Qlos- 
sariis Caroli du Fresne Domvfd Lucange et Uarpentarii, in com- 
pendium redactum. Tomi vi. Halle, 1772-84. — Versiudi eines 
vollstandigen grcmmoMseJirkritisoJien W&rterbuehs der Soch 
schen Mimdart. 1774-86, 6 vola 4to. — Ueber die QescMdde der 
Teutsdien Spradie, ilher Tevische Mvmda/rten wad Teutsche Spraek- 
leJire. Leipsic, 1781, 8vo. — Ueber den Ursprung der Spradie und 
den Ban der Worter. Ibad 1781, B,-<ro.—Teutsehe Spraefdelm, zim 
OebrmcTi der SekvXen in den Konigl. Breuss, Landen, Berlin, 1781. 
—Lehrgehdvde der TeaUschen Sprajdie,—Versuch eaner GescMehie 
der (Mtwr des MmsMichen QesehlecUs, 1782, 8vo —Beytrage mr 
Biergerliehen GeschicMe, zur GeseJwMe der Oultur, mr Natur- 
geschicMe, Naturlehre, vmd dem Feldhaue. leipsic, 1783, 8vo, — 
ForUetzmig und Krgamsmgon m Christ, Gotti, Jodwrs aUgemeinem 
GeleJvrten L^eo, Leipsic, 1784, 2 vols 4to —Ueber den TeiUschen 
Styl. Berlin, 1785, 3 vols. 8vo — Follstdndige Amoeisusig zur 
TeutsUien Orthographie, Leipsic, 1786, 2 yola,—Avszug aus dem 
Grammatisch-kritischen WSrterluch der Eohm Teuttchen Mvmdart, 
Leipsic, 1793, 1 vol. ; 1795, 2 vols. &yo.—Mithridaies, Oder Allge- 
meim Spraefierikunde, 3 vols. Berlin, 1806-1812. 

^ The period in which High German as a written language ap- 
proaolied nearest perfection is, according to him, the short interval 
between 1740 and 1760. 


ADEN, a town and seaport of Yemen in Arabia, belong- 
ing to Britain, situated on a peninsula of the same name, 
100 TTiilftH east of the strait of Bab-el-Mandeb. The penin- 
sula of Ari en consists chiefly of a mass of barren and deso- 
late volcanic rocks, extending five miles from east to west, 
and three fiom its northern shore to Eas Sanailah or Cape 
Aden, its most southerly point; it is connected -with the 
mainland by a neck of flat sandy ground only a few feet 
high; and its greatest elevation is Jebel Shamshan, 1776 
feet above the level of the sea The town is built on the 
eastern coast, in what is probably the crater of an extinct 
volcano, and is surrounded by precipitous rocks that form 
an admirable natural defence. There are two harbours, an 
outer, facing the town, protected by the island of Sirah, 
but now partially choked with mud; and an inner, called 
Aden Back-bay, or, by the Arabs, Bander Tuwayyi, on the 
western side of the peninsula, which, at aU periods of the 
year, admits vessels drawing less than 20 feet. On the whole, 
Aden is a healthyplace, although it suffers considerably from 
the want of good water, and the heat is often very intense. 
From its admirable commercial and imlitary position, 
Aden early became the chief entrepot of the trade between 
Europe and Asia. It was known to the Eomans as Arabia 
Felix and Attanae, and was captured by them, probably in 
the year 24 b o. At the commencement of the 1 6th century 
it fell into the hands of the Portuguese, who, however, were 
expelled by the Turks in 1538. In the following century 
the Turks themselves relinquished their conquests in Yemen, 
and the Sultan of Senna established a supremacy over Aden, 
which was maintained until the year 1730, when the Sheik 
of Lahej, throwing off his allegiance, founded a line of 
independent sultans. In 1837 a ship under British colours 
was wrecked near Aden, and the crew and passengers 
grievously maltreated by the Arabs. An explanation of 
the outrage being demanded by the Bombay Government, 
the Sultan undertook to make compensation for the plunder 
of the vessel, and also agreed to sell his town and port to 
the Enghsh. Captain Haines of the Indian navy was sent 
to complete these arrangements, but the Sultan's son, who 
now exercised the powers of government, refused to fulfil 
the promises that Ms father had made. A combined 
naval and military force was thereupon despatched, and 
the place was captured on the 16th January 1839. It 
became an outlying portion of the Presidency of Bombay. 
The withdrawed of the trade between Europe and the 
East, caused by the discovery of the passage round the 
Cape of Good Hope, and the misgovernment of the native 
rulers, had gradually reduced Aden to a stale of compara- 
tive insignificance; but about the time of its capture by the 
British, the Eed Sea route to India was re-opened, and 
commerce soon began to flow in its former channel. Aden 
was made a free port, and was chosen as one of the coaling 
stations of the Peninsular and Oriental Steamship Company; 
and at present its most valuable import is coal for the use 
of the steamers. It has, however, a considerable trade in 
the products of Arabia — coffee, gum, feathers, dyes, pearls, 
and ivory; and in return receives silk and cotton goods, 
grain, and provisions. In 1871-72 the value of its im- 
ports was .£1,404,169; and of its exports, £885,919. In 
the same year 535 steamers (643,982 tons), 94 sailing 
T^sels (90,516 tons), and 898 native craft visited the port. 
The town has been fortified and garrisoned by the British; 
and its magnificent water-tanks, which had been permitted 
to fall into ruins, have been partially restored. It contains 
nearly 30,000 inhabitants, as compared with less than 
1000 in 1839. Lat 12° 46' N. ; long. 45“ 10' E. 

ADERNO, a city of Sicily, in the province of Catania, 
near the foot of Mount Etna, 17 miles N.W. of Catania. 
It is built on the site of the ancient Adranum, portions of 
the massive walls of which are still visible, and numerous 
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(loraan sepulclires have been found in the vicinity. The 
modern city has a clean appearance, but the situation is 
unhealthy. It is remarkable for the number of its con- 
vents and nunneries, and has several churches, the chief of 
which IS supported by beautiful pillars of polished lava 
On the river Simeto, near the town, there is a series of 
beautiful cascades. Population, 12,999. 

ADERSBACH ROCKS, a remarkable group of isolated 
columnar rocks in a valley of the Riesengebirge, on the 
frontier of Bohemia and Prussian Silesia, 9 miles W.N.W. of 
Braunau. The mountain, for several miles, appears divided 
into detached masses by perpendicular gaps, varying m 
depth from 600 to 1200 feet. These masses are from a 
few feet to several hundred yards in diameter. The part 
called the labyrinth consists of smaller masses of columnar 
form, confusedly piled on one another, and rising to heights 
of from 100 to 200 feet. From their fantastic shapes the 
rocks have received various fanciful appellations. Some 
geologists have supposed that their remarkable structure is 
the result of subterranean commotion; but the generally- 
received opinion is, that the whole area had once been a 
tabular mass of sandstone of unequal hardness, and that 
the soft parts, which formed perpendicular seams, have 
been worn away by water and atmospheric changes, leaving 
the harder portions in their natural position. The recesses 
of this wild region frequently afforded a place of refuge to 
the distressed inhabitants of the district during the Thirty 
Years’ War. 

ADHESION", a term used to denote the physical force 
in virtue of which one body or substance remains attached 
to the surface of another with which it has been brought 
into contact. It is to be distinguished from cohesion, 
which is the mutual attraction that the particles of the same 
body exert on each other; and it differs from cTiemical 
cMmctim or affinity, since the properties of the substances 
it affects remain unchanged after it takes place. It is a 
force that the molecules of the adhering bodies exert on 
each other, and must not be confounded with a contact 
which is due to mere mechanical pressure, such as that 
which a piece of caoutchouc tubing exerts by its elasticity 
on a body that distends it. A very familiar instance of 
adhesion occurs in the wotting of solid bodies. It often, 
indeed generally, happens that, when a solid and a liquid 
touch each other, a film of the latter adheres to the 
former, and neither falls nor can be shaken off. This 
arises from the adhesion of the liquid to the solid being a 
stronger force than the cohesion of the particles of Sie 
liquid. It is also stronger than the force of gravitation ; 
and the liquid can only be removed by being forcibly 
rubbed off, or by the process of evaporation. The force of 
adliesion may bo determined by poising a plate of metal 
on a balance, and afterwards ascertaining what additional 
force will be required to detach it from the surface of a 
liquid. But this can only be done in the few cases in 
which the liquid does not wet the solid (otherwise the 
measurement would be that of the cohesive force of the 
liquid), and does not act on it chemically. The phenomena 
of Capillary Attraction {qv.) depend on adhesion. 
Sometimes, when a solid and a Hquid are brought into 
contact, the adhesive force overcomes the cohesion of the 
particles of the solid, so that it loses its solid form, and is 
dissolved or held in solution. Solid bodies, too, as well as 
liquids, adhere to solids. Smooth surfaces (of lead, for 
instance, or of dissimilar metals) will adhere; and if two 
plates of polished glass bo laid together, it will scarcely be 
possible to separate them without brealang them. If the 
solids are pressed together, the adhesive force is generally 
greater; but it has been slxovra to be dependent to a very 
slight extent only on the pressure of the atmosphere. To 
a looser kind of adhesion, whereby one body is prevented 
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from moving smoothly on the surface of another, we give 
the name of friction. The force of this increases with 
pressure, which may be the effect of gravitation or the 
lesult of mechanical appliances. If it be desired that 
sohds should adhere permanently, this is commonly effected 
by the mtcrvention of other substances — ^the cements, 
mortars, and solders — ^in a hquid or viscid state, which, 
when they “ set” or become solid, adhere closely to the 
bodies united by means of them. The jirinciple of the 
processes of plating, gilding, &c., is snmlar to this. The 
adhesive force of cements, &c., is sometimes very great. The 
common experiment of splitting a thin sheet of paper into 
two is an illustration of it. The paper is pasted carefully 
between two pieces of cloth, which are pulled asunder 
after the paste has dried. The adhesion of the paste to 
the paper and to the cloth is so strong that the paper is 
thus separated into two sheets, which can easily be de- 
tached from the cloth by wetting it. Again, air and other 
gases adhere to solids. A dry needle, placed carefully on 
Sie surface of still water, will float, resting on a cushion 
of air; and when thermometers are filled with mercury, 
the liqmd has to be boiled in them to expel the air that 
adheres to the glass. 

ADIAPHORISTS (dStdqiopos, indifferent), a name ap- 
plied to Melancthon and his supporters in a controversy 
which arose out of the so-called Leipsic Interim (1548), 
and raged until 1655. In 1547 Charles V. had drawn up 
the Augsburg Interim, with a view to provide for the tem- 
porary government of the Church until a general council 
could be called This gave great dissatisfaction both to 
the more advanced and to the more moderate reformers; 
and the object of Melancthon’s Leipsic Interim was to 
reconcile all parties, if possible, by declaring that certain 
rites and observances of the Roman Catholic Church and 
the jurisdiction of the Roman Catholic bishops being 
adiaphora (things indifferent), might be lawfully recognised. 
On the other hand, the Cathohes were required to accept 
the Protestant formula of the doctrine of justification, 
leaving out the words sola fide, which, it was said, might 
belong to the adiaphora. In the controversy that fol- 
lowed, Melancthon’s chief opponent was his former col- 
league, Matth. Flacius, on whose removal from Wittenburg 
to Magdeburg the latter place became the head-quarters of 
the extreme Lutherans. 

ADIGE (German, Etscli), the ancient Athesis, a large 
river of Italy, fonned by several rivulets which rise in the 
Rhsetian Alps, and unite near Glarus. After flowing 
eastward to the neighbourhood of Botzen, it receives the 
Eisach, and becomes navigable. It then turns to the 
south, and leaving the Tyrol, enters Lombardy 13 miles S. 
of Roveredo. After traversing Northern Italy in a course 
first southerly, but then easterly, it falls into the Adriatic 
at Porto-Fossone, a few miles N. of the Po. The most 
considerable towns on its banks are Trent and Roveredo 
in the Tyrol, and Verona and Legnago in Italy. It is 
navigable from the heart of the Tyrol to the sea, and has in 
Lombardy a breadth of 200 yards and a depth of from 10 
to 16 feet, but the strength of the current renders its navi- 
gation very difficult, and lessens its value as a means of 
transit between Germany and Northern Italy. The Adige 
has a course of about 220 miles. 

ADIPOCERE (from adeps, fat, and cera, wax), a sub- 
stance into which animal matter is sometimes converted, 
deriving its name from the resemblance it bears to both fat 
and wax. When the Cemetery of the Innocents at Paris 
was removed in 1786-87, great masses of this substance 
were found where the coffins containing the dead bodies 
had been placed very closely together. At the bottom of 
the cofBn, in these cases, there appeared, loosely enveloped 
in hnen, a shapdess mass, of a dingy white colour. 
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flattened as tliongli it had undergone great pressure. The 
■whole body had been converted into this fatty matter, 
except the bones, which remained, but were extremely 
brittle. Pourcroy, who had observed the substance 
before, and had given it the name of adipocere, read a 
jjaper on the subject before the Academy of Sciences in 
1789. Chemically, adipocere is found to consist piindpally 
of margarate of ammonia. A similar substance, found m 
peat, is kno-wn as hog-lutter. 

ADIPOSE {adeps, fat), a term in Anatomy, signifying 
fatty; as adipose tissue, adipose cell, &:c. 

ADIRONDACK MOUNTAINS, a gi’oup of mountains 
in the N. of the state of New York, North Amenca, lymg 
between Lakes Champlain and Ontario. They rise from 
an extensive plateau about 2000 feet above the level of the 
sea, and are chiefly of granite formation. Mount Marcy, 
the highest summit, has an altitude of 5337 feet, and 
others of the group are from 4000 to 5000 feet high. The two 
principal streams which take their rise in this region — ^tho 
Hudson flowing south, and the Richelieu flowing northwards 
from Lake Champlain — afford abundant means of convey- 
ing from the mountains the valuable timber, chiefly pine, 
maple, ash, and beech, with which they are covered. Ex- 
tensive deposits of magnetic iron ore, of great value, were 
discovered about 1835 ; and a village, called Adirondack, 
sprang up, where smelting was for some time extensively 
prosecuted. The works were afterwards abandoned as 
unprofitable. 

ADIT (fiom adi)€, to go to), a passage or door. The 
doors of porticoes in ancient theatres were called adits. In 
mines the name is given to a gallery or passage, nearly hori- 
zontal, by which water is carried off. Ores also are sometimes 
removed by the adit. Some works of this kind are of 
great magnitude. The great Cornish adit at Gwennap, 
near Falmouth, extends, ■with its branches, to from 30 to 
40 milea in length, and drains a tract of 5500 acres. 

ADJUDICATION, in Scottish Lem, the name of that 
action by which a creditor attaches the heritable, i.e , the 
real, estate of his debtor, or his debtor’s heir, in order to 
appropriate it to himself either in payment or securify of 
his debt. The term is also applied to a proceeding of the 
same nature by which the holder of an heritable right, 
labouring under any defect in point of form, gets that 
defect supjilied by decree of a couit. 

Adjudication in Bankruptcy, in English Law, is equi- 
valent to the Scotch award of sequestration. 

ADJUSTMENT, in Commerce, the settlement of a loss 
incurred at sea on insured goods. If the policy be what is 
called an open one, and the loss of the goods be total, the 
insm'er must pay for them at the value of prime cost, 
which includes not only the invoice price of the goods, but 
all duties paid, the premium of insurance, and all expenses 
incurred on them when put on board. If the poBcy be a 
valued one, and a total loss be incurred, then they are 
settled for at the valuation fixed at the time of the insur- 
ance, unless the insurers can prove that the insured had 
not a real interest in the goods, or that they were over- 
valued. In case of a partial loss, the value of the goods 
must be proved. (See Amonld On Marine Insurance.) 

ADJUTAGE, a short tube or nozzle, inserted in an 
orifice, by means of which hquids fiow from a vessel more 
freely. 

ADJUTANT, a military officer whose duty it is to assist 
the commanding officer of a regiment or battalion. Every 
battalion of infantry, regiment of cavalry, and brigade of 
artillery, has an adjutant, who keeps the regimental books, 
records, and correspondence; acts as the commanding 
officer’s representative in matters of regimental detail; 
snpermtends the dnll of recruits; keeps the roster (ie., 
register of order of service) for all duties ; details the guards. 
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piquets, detachments, &c., that are furnished by the regi- 
ment, and is responsible for the receipt of the daily divi- 
sional or biigade order from the superior staff-officer, and 
the preparation and issue of regimental orders. The 
tantrCeneral is the staff-officer specially charged with aU 
matters relating to the discipline and d^ of the army. 

ADJUTANT, the Cicoma Argala, or Lepioptilos Argala, 
a species of stork found in tiopical India. It is of great 
size, sometimes six or even seven feet in height, the body and 
legs’ bearing nearly the same proportion as in the common 
stork. The bdl is long and large; while the head, neck, 
and pouch are bare, or covered only wnth a few scattered 
hairs. At the back 
of its neck there is 
a second pouch-hke 
apiicndage, which 
the bird inflates 
during flight. The 
general colour of the 
body is an ashen 
gray above and white 
below. The adjutant 
is extremely vora- 
cious, and, feeding 
on offal, reptiles, and 
other vermin, acts 
the part of a scaven- 
ger. It IS often to 
be seen in camps 
and parade-grounds, 
hence its name. A 
similar bird, which, 
however, has been 
differentiated as 
Gieonia Marabou, occurs in different parts of Africa — 
Marabou, being the native Senegal name. The brilliant 
white marabou feathers of commerce are the under feathers 
of the tail and wings of both species, but those of the G. 
Argala are the most valuable. 

ADJYGURH, a town and fort of India, in the presi- 
dency of Bengal, 130 miles S.W. of Allahabad. The fort 
is situated on a very steep hiU, more than 800 feet above 
the town; and contains the ruins of temples adorned with 
elaborately-carved sculptures. It was captured by tho 
British in 1809, The town is a ncatly-built place, but 
subject to malaria. Population, 5000. 

ADMINISTRATOR, in English Law, he to whom the 
ordinary or judge of the ecclesiastical coiut, now the Court 
of Probate, acting in the queen's name, commits tho 
administration of the goods of a person deceased, in default 
of an executor. The origin of administrators is derived 
from the civil law. Their establishment in England is 
owing to a statute made in the 31st year of Edward III. 
TiU then no office of this kind was known besides that of 
executor; in default of whom, the ordinary had the dis- 
posal of goods of persons intestate, &c. 

Administeatoe, in Scottish Jjavo, a person legally em- 
powered to act for another whom the law presumes incap- 
able of acting for himself, as a father for a pupil child. 

ADMIRAL, a great officer or magistrate, who has the 
government of a navy and the hearing of all maritime 
causes. 

There can be little doubt of the Asiatic origin of the 
name given to this officer, which does not appear to have 
been known m the languages of Europe before tho time 
of the Holy Wars. Amir, in Arabic, is a chief or com- 
mander of forces ; it is the same word as the ameer of the 
peninsula of India (as armer al omrah, the chief of lords 
or princes), and the emir of the Turks or Saracens, who 
had and stffl have their emir or ameer I dureea, commander 
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of tlie sea, asicer dureea, commaader of tlie naval 

armament. The incorporation of the article mth the noun 
appears, we heheve, for the first time in the Anunls of 
Eutycliius, patriarch of Aloxandiia, in the 10th centmy, 
who calls the Caliph Omar Amirol munumim, ne., Im- 
'perator fidelmm. Spelman says, “ In regno Saracenorum 
quatuor prsetores statuit, qui admiralli vocabantur.” The 
d is evidently superfluous, and is omitted by the French, 
who say Amiral. The Spanish write Almirante; the 
Portuguese the same, Milton would seem to have been 
awaie of the origin of the word when he speaks of “the 
mast of some great ammiral.’' It is obvious, then, that 
the supposed derivations of dA/ivpos from the Greek, aumet' 
from the French, and aen mereal from the Saxon, are 
fanciful and unauthorised etymologies. 

Anciently there were three or four admirals appomted 
for the English seas, all of them holding the office durante 
heneplacvto, and each of them having particular limits 
under his charge and government, as admiral of the fleet 
of ships from the mouth of the Thames, northward, south- 
ward, or westward. Besides these, there were admirals 
of the Cinque Ports. We sometimes find that one person 
had been admiral of all the fleets — Sir John de Beau- 
champ, 34 Edw. III., being the first who held the post; 
but the title of Admiralis Anglice does not occur till the 
reign of Henry IV., when the king’s half-brother, Su' 
Thomas Beaufoit (created Earl of Dorset 5th July 1411), 
a natural son of John of Gaunt, was made admiral of the 
fleet for life, and admiral of England, Ii eland, and Aqui- 
taine for life. It may be observed that there -was a title 
above that of admiral of England, which was locum tenens 
regis super mare, the king’s lieutenant-general of the sea. 
This title is first mentioned in the reign of Iliehard II. 
Before the use of the word admiral was known, the title of 
mdos maris was made use of. 

Of the rank of admiral there are three degrees — ^admiral, 
vice-admiral, rear-admiral. Each of these degrees formerly 
comprised three grades, distinguished by red, white, and 
blue flags — ^the rod being the highest degree in each rank 
of admiral, vice-admiral, and rear-admiral. 

It may be remaiked that for nearly a century there was 
no admiral of the red squadron. According to a vulgar 
error, that flag had been taken from us by the Dutch in one 
of those arduous struggles for naval superiority which that 
nation was once able to maintain against the naval power of 
England. But the fact is, the red flag was laid aside on 
the union of the two crowns of England and Scotland, when 
the union flag was adopted in its place, and was usually 
hoisted by the admiral commanding in chief. The red flag 
was revived on the occasion of the promotion of naval officers 
in November 1805, in consequence of the memorable vic- 
tory off Trafalgar. The three degrees of red, white, and 
blue flag-officers were abolished by order in council on 5th 
August 18G4, and the white ensign was thenceforward 
adopted as the sole flag for the ships of the royal navy 
proper. Captains are now promoted to be rear-admirals, 
rear-admirals to be vice-admirals, and vice-admirals to be 
admirals simpliciter — the numbers of each rank being 
regulated by orders in council passed on and subsequently 
to 22d February 1870. (See Navy.) For biographical 
information, see Campbell’s Lives of the British Admirods, 
8 vols. 8vo, 1817; O’Byme’s Naval Biographical Dic- 
tionary, 8vo, 1849. 

Admihal OB’ THE Fleet is a mere honorary distinction, 
which gives no command, but merely an increase of half-pay, 
his being 7s. a-day, and that of an admiral 2s. The 
title has been sometimes conferred on the senior admiral 
on the list of naval officers, and was a short time held by 
the Duke of Clarence, afterwards Wdham IV. In 1851 
were appointed, for the first time, two admirals of the fleet, 
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Sir Thomas Byam Martin, G.C.B., and Sir George Cock- 
burn, G.C.B., the last having been appointed for his long 
and highly-distinguished services. The number of admirals 
of the fleet now (1874) authorised to be borne is three. If 
the admiral of the fleet should happen to serve afloat, he is 
authorised to cany the tmion flag at the main-top-gaUant- 
mast head, which was the case when the Duke of Clarence 
escorted Louis XVtll. across the Channel to take posses- 
sion of the throne of France. 

The comparative rank of flag-officers and officers in the 
army has been settled as follows by his Majesty’s older in 
council, m the reign of George IV : — 

The admiral and commaiider-in-chief of the fleet has the 
rank of a field-marshal in the army; admirals with flags at 
the main take rank with generals of horse and foot; vice- 
admirals with lieutenant-geneials; rear-admirals with major- 
generals; commodores of the first and second class mth 
broad jiendants with brigadier-generals. 

On the active list of admirals there were in 1873 three 
admirals of the fleet, thirteen admirals, fifteen vice-admirals, 
and twenty-five rear-admirals. 

In addition to these, there were on the reserved list forty 
admirals and thirty-four vice-admirals; on the retired list 
forty-three admirals, fifty-five vice-admirals, and sixty-two 
rear-admirals. As to the numbers to be borne permanently 
on these lists, and the regulations according to which 
admirals are retired and reserved, under Mr Childers’ retire- 
ment scheme, see Navy. 

Adihieal (the Loed High) of England, an ancient 
officer of high rank in the state, who not only is vested 
with the government of the navy, but who, long before any 
regular navy existed in England, presided over a sovereign 
court, with authority to hear and determine all causes 
relating to the sea, and to take cognizance of all offences 
committed thereon. 

The period about which this officer fiist makes his appearance in 
the governments of European nations conoboiates the supposition 
of the office having been adopted in imitation of the Mediterranean 
powers at the return of the Chiistien heroes from the Holy Wars. 
Accoidmg to Moreri, Floient de Varenne, in the year 1270, was the 
fust adimral known in li'ance ; but by the most approved wi iters 
of that nation the title was unknown till, in 1284, Enguerand de 
Coussy was constituted admiral. The first admiral by name that 
we know of in England was W. de Leyboume, w'ho was appointed 
to that office by Edward I. in the year 1286, imder the title of 
Aihniral tk la mer du Roy d’Angleterre. Mariana, in his Bistory 
of Spain, says that Don Sanoho, having resolved to make war on 
•flie baibaiians (Moore), prepared a great fleet ; and as the Genoese 
were at that time veiy powerful by sea, and experienced and dex- 
terous sailors, he sent to Genoa to invite, with great offeis, Benito 
Eaeffiarias into his service, that he accepted those offers, and brought 
with him twelve Bhqis; that the king named him his admiral 
{almirarde), and conferred on him the office for a limited tune. 
This happened in the year 1284. Several Portuguese authors ob- 
serve lhat their office of alirdrank was derived from the Genoese, 
who had it fl’om the Sicilians, and these from the Saracens ; and it 
apjiears from Souza’s Historia Gemnlogica da Gaza Real, that in 
1322 Ifficer Manuel Pi 5 agow was invited from Genoa into Portugal, 
and appointed to the office of almirante, with a salary of 3000 pounds 
(livras) a year, and certain lands, &o., on condition that he should 
ffiinish on his part twenty men of Genoa, oU experienced in sea 
oJQfairs, and qualified to be alcaidis (captains) and arraises (masters) 
of ships : all of which terms, alnnrarUe, alcaidi, and arrais, are 
obviously of Arabic derivation. 

Edward L, who began his reign in 1272, went to the Holy Land, 
and visited Sicily on lus return. He must therefore have had an 
opportunity of informing liimself concerning the military and naval 
science of the various countries bordering on the Mediterranean — an 
opportunity which so able and warlike a prince would not neglect, 
but whether the title and office of admiral existed in England before 
time, as some are inclined to think, or whether "VV. de Ley- 
boume was first created to that office in 1286, as before mentioned, 
we bdieve there is no authentic record to enable us to decide. Sup- 
posing him, however, to be the first, Edward may eithM have- 
adopted the office and title from the Genoese, or the Sicilians, ox 
the Spaniards, or the French; or even had it directly from thfr 
Saracens, against whom he had fought, and with whom he had 
afterwards much amicable intercourse. It would seem, however,. 
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that the office was in Edwaid’s time to some extent honoiary; for 
that monaich, in 1307, ordeis the lord mayor of London, at his 
peiil and without delay, to provide a good ship, well eeiiupped, to 
cany his pavilions and tents ; and in the same yeai another oider 
IB addiessed to the Ficecomes Kantice to provide foi unmediate 
passage across the seas tot et tales pontes et cluias, as the constable 
of Dover Castle should demand, without one woi-d being mentioned 
of the admiral. (Rymer, vol hi. p 32 ) It is to be observed, how- 
ever, that at this time the royal fleets were made up of royal and 
private slups, and that the admiral would not be charged with the 
transport of such things as those mentioned unless the fleet was 
intended to co-operate with the land forces. 

From the 34tli Edwaid 11 we liave a regular and nnintei-rupted 
succession of adiniials. In that year Edwaid Charles was appomted 
admiral of the north, fiom the mouth of the river Thames noith- 
ward, and Geivase AUaid admiral of the west, from the month of 
the Thames westward ; and these two admirals of the north and the 
west were continued down to the 34th Edwaid III , when Sii John 
tie Beauchamp, ioid warden of the Cinf[ue Ports, constable of the 
Tower of London and of the Castle of Dover, was constituted High 
Admiral oj Eiiglraid. Nme yeais afterwards the office was again 
divided into north and west, and so continued until the lOtii Ricliard 
II , when Richaid, son of Alain, EaiL of Arundel, was appointed 
Admiral of England. Two years after this it was a^ain divided as 
before ; and in the 15th year of the same leign, Edward, Earl of 
Kiitlaud and Cork, afterwards Duke of Albemarle, was constituted 
High Admiral of the Noith and West; and after him the Marquis 
of Dorset and Earl of Somerset, son of John of Gaunt, Duke of 
Lancaster. Percy, Earl of "Winchester, next succeeded to the same 
title, which once inoio was dropped in the 2d of Heniy IV , and 
ivided as before Sir Thomas Beaufoit was twice api»oiuted by 
Heniy I'V. admiral of England ; and on the accesbiou of Heniy V. 
he was reapjiointed by letters patent dated 3d June 1413. In the 
14th Henry VI , John Holland, Duke of Exeter, was created 
admiral of England, Ireland, and Aquitaine, for life , and in the 
thud year of Edward -VI, John Dudley, Earl of Warwick, was 
constituted high admiral of England, Ireland, Wales, Calais, 
Boulogne, the marches of the same, Normandy, Gascony, and 
A<iuitame, also captain-general of the navy and seas of the king, 
&o. In the 27th Elizabeth, Charles, Lord Howard, had all the 
aforesaid titles, with the addition of captain-general of the navy 
and seas of the said kingdoms. 

On the 20tli November 1632 the office of high admiral 
was for the first time put iu commission, all the great 
officers of state being the commissioners. During the 
Commonwealth a committee of Parhament managed the 
affairs of the Admiralty. At the Eestoration, in 1660, the 
Duke of York was constituted Lord High Admiral of Eng- 
land. The commission was revoked in 1673, and King 
Charles 11. held the Admiralty in his own hands, and managed 
it by the great officers of his privy council till 1684, when 
the Duke of York was re-instated. Charles took this occa- 
sion of reserving for his own use all the droits and per- 
quisites claimed by the lord high admiral 

Annexed is a list of lord high admirals and first 
lords of the Admiralty from the time of Charles the 
Second to the year 1874 : — 

yiRST LOKDS OF THE ADMIRALTY FROM 1660. 

_ _ __ Date of Appointment 

June 6, 1660. 
June 14, 1673. 
July 9, 1673. 
May 14, 1679. 
Fob. 14, 1680. 
Jan 20, 1681. 
Apiil 17, 1684. 
May 17, 1684. 
March 8, 1689. 
Jan. 20, 1690. 
March 10, 1692. 
Aprf 16, 1693. 
May 2, 1694. 
June 6, 1607. 
May 81, 1699. 
April 4, 1701. 
May 20, 1702. 
Nov. 29, 1708. 
Nov. 8, 1709. 
Oct. 4, 1710. 
Sept. SO, 1712. 
Oct 14, 1714. 
March 19, 1717. 
Aug. 2, 1727. 


James unxe oi xorit,’' 

King Cliarles the Second, 

Prince Rupert, 

Sir Henry Capell, Kt., 

Daniel Pinch, Esq., 

Daniel Lord Pinch, 

Daniel Earl of Nottmgham, .... 
James Duke of York as James II ),t . 

Arthur Herbert, Esq 

Thomas Earl of Pembroke and Montgomery, 

'Cliarles Lord Cornwallis, 

Anthony Viscount Pahdand 

Edward Russell, Esq. 

Edward Earl of Oxford 

John Earl of Biidgewater, 

Thomas Earl of Pembroke and Montgomery, 
George Prince of Denmark, J .... 

Thomas Earl of Pembroke and Montgomery, $ . 

Edward Earl of Orford, 

Sir John Leake, Kt, 

Thomas Earl of Strafford, 

Edward Earl of Orford, 

James Earl of Berkeley, 

Lord Viscount Tonington, 


Sii Chatles Wager, Kt , . 

Daniel Earl of Winchelsea and Nottingham, 
John Duke of Bedford, 

John Earl of Sandwich, 

Geoige Lord Anson, . 

Richaid Earl Temple, 

Daniel Earl of Winchelsea and Nottingham, 
Geoige Lord Anson, . 

Geoige Dank Earl of Hahfax, 

Geoige Gieuville, Esq , 

John Earl of Sandwich, . 

John Earl of Egmont, 

Su Charleb Saundeis, K B., 

Sir Edwaid Hawke, K B , 

John Bail of Sandwich, 

Hon. Angnstus Keppel, . 

Augustus Viscount Keppel, 

Richard Viscount Howe, . 

Augustus Viscount Keppel, 

RiSuird Viscount Howe, . 

John Earl of Chatham, 

Geoige John Earl Spencer, 

John Earl of St Vincent, K.B., . 

Hemy Lord Viscount Melville, . 

Chailcs Lord Baitxam, 

Chailes Grey, Esq., . 

Thomas Grenville, Esq., . 

Henry Loid Mulgrave, 

Right Hon. Charles Yorke, 

Right Hon Robert Viscount Melville, 

H. R. H Wilhani Heniy Duke of Claience,t 
Eight Hon. Robert Viscount Melville, K T, 

Right Hon. Su James R. G. Graham, Bart. 

Right Hon. George Baion Auckland, 

Thomas Philm Eail de Grey, 

Right Hon. George Baron Auckland, 

Giniert Earl of hunto, G.O.B., . 

Thomas Bail of Haddington, 

Right Hon Edward Eail of Ellenborough, 

Right Hon. George Earl of Auckland (died 1st 
January 1849), .... 

Eight Hon. Sir Piancis T. Baring, Bart., 
Algernon Percy Duke of Northumberland, K.G., 
Right Hon. Sir James R G. Giaham, Bait., 
Right Hon. Sir Chailes Wood, Bait., 

Right Hon, Sir John Pakington, Bai’t., 

Echvard A. St Maur Duke of Somerset, K G , 
Right Hon. Sir J. S Pakington, Bart , G.C B. 
Right Hon. Henry Thomas Lov^ Cony, . 
R^ht Hon. Hugh Culling Eardley Childers, 
Riarht Hon. Geoige Joachim Goschen, 


Date of Appointmeuk 
June 21, 1733. 
March 19, 1741. 
Dec. 27, 1744. 

16, 1748. 
22, 1751. 

17, 1766. 
6, 1767. 
2, 1757. 

17, 1762. 

18, 1762. 
Apnl 20, 1763. 

■ 16, 1763. 

15, 1766, 

11, 1766. 

12, 1771. 

1, 1782. 

18, 1782. 
30, 1783. 

Apnl 10, 1783. 
Dec. 31, 1783. 

16, 1788. 

19, 1794. 
19, 1801. 
15, 1804. 

2, 1805. 
10, 1806. 
29, 1806. 

6, 1807. 
Nov. 24, 1809. 
March 25, 1812. 
May 2, 1827. 
~ ■ 19, 1828. 


Feb. 

June 

Nov. 

April 

July 

June 

Oct 


Sept. 

Dec. 

Jan. 

April 

July 

Jan. 


July 

Dec. 

Eeb. 

May 

May 

Peb. 

Sept. 

Apnl 


Sept. 

Nov. 

June 

Dec. 


11, 1834. 
23, 1834. 
April 25, 1835. 
Sept 19, 1835. 
Sept. 8, 1841. 
Jan. 13, 1846. 

July 24, 1846 
Jan. 18, 1849 
Peb. 28, 1852. 
Jan. 5, 1853. 
March 8, 1856. 
March 9, 1858. 
June 28, 1859. 
July 13, 1866. 
March 8, 1867. 
Dec. 18, 1868. 
March 13, 1871. 


* Lord High Admiral of England, 
t Lord High Admiral and Lord General. 
t Lord High Admirals of Great Bntuin. 


Prince George of Denmark, when lord high admiral, 
having surrendered, by a formal instrument, all the rights, 
profits, perquisites, and advantages whatsoever, appertaining 
to the office, for the benefit and use of the public, with the 
exception of the sum of £2500 a-year, to be disi>osed of in 
such manner and for such particular uses as her Maje,sty, 
under her sign manual, should direct; and the salary of the 
lord high admiral, which had hitherto been no more than 
300 marks, was now fixed, by warrant under privy seal, at 
£7000 a-year. This sum, by 1st George IT., was divided 
equally among seven commissioners, an arrangement which 
continued from that time, except that the pay of the com- 
nussioner who stood first in the patent was made up from 
other funds to £3000 a-year, and in the year 1800 was 
further increased to £6000 a-year. Since the surrender 
above mentioned, all the droids of admiralty ^ as they are 
called, with all the fees, emoluments, and perquisites what- 
soever, have been taken from the admiral and aiqilied to 
public purposes. 

These droits and perquisites are by no means inconsider- 
able. As enumerated in the patent, they consist of flotsam, 
jetsam, ligan, treasure, deodands, derelicts, found within the 
admirsd's jurisdiction; all goods picked up at sea; all fines, 
forfeitures, ransoms, recognisances, and pecuniary punish- 
ments; all sturgeons, whales, porpoises, dolphins, and 
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grampuses, and all such large fishes; all ships and goods of 
the enemy coming into any creek, road, or port, by stress of 
weather, mistake, or ignorance of the war; all ships seized at 
sea, salvage, &c., together with his shares of prizes; which 
shares were afterwards called tenths, in imitation probably of 
the French, who gave their admiral, for supportingthe dignity 
of his office, son droit de dixieme. AU prizes are now wholly 
given up by the crown to the captors, and such share of the 
droits as from circumstances may be thought proper The 
lord high admiral also claimed and enjoyed as liis due the 
cast ships; and the subordinate officers of the navy, as 
their perquisites, all other decayed and unserviceable stores. 

Though by Act of 2 William and Mary, stat. 2, c. 2 
(extended by the 1 Geo. IV. c. 90, and 7 and 8 Geo. 
IV. c. 66), the lords commissioners of the admiralty 
are vested with all and smgular authorities, jurisdictions, 
and powers which have been and are vested, settled, and 
placed in the lord high admiral of England for the time 
bemg, to aU intents and purposes as if the said commis' 
sioners were lord high admiral of England, yet there is 
this remarkable difference in the two patents by which 
they are constituted, that the patent of the lord high 
admiral mentions very little of the military part of his 
office, but chiefly details his judicial duties as a magistrate; 
whilst, on the contrary, the patent to the lords commis- 
sioners of the admiralty is very particular in directing them 
to govern the affairs of the navy, and is almost wholly 
silent as to their judicial powers. 

These powers, as set forth in the patent to the Earl of 
Pembroke in 1701, are, the power to act by deputy; to take 
cognisance of all causes, civil and maritime, within his juris- 
diction; to arrest goods and persona; to preserve public 
streams, porta, rivers, fresh waters, and creeks whatsoever 
within his jurisdiction, as well for the preservation of the 
ships as of the fishes; to reform too strait nets and 
unlawful engines, and punish offenders; to arrest ships, 
mariners, pilots, masters, gunners, bombardiers, and any 
other persons whatsoever able and fit for the service of the 
ships, as often as occasion shall require, and wheresoever 
they shall be met with; to appoint vice-admirals, judges, 
and other officers, durante henepladto ; to remove, suspend, 
or expel them, and put others in their places, as he shall 
see occasion; to take cognisance of civil and maritime laws, 
and of death, murder, and mayhem. 

It was by no means necessary that the lord high admiral 
should be a professional man. Henry VIII. made his 
natural son, the Duke of Eiohmond, lord high admiral of 
England when he was but six years old. When the high 
adimral, however, went to sea in person, he had usually a 
commission under the great seal appointing him admiral 
and captain-general of the fleet, sometimes with powers to 
confer knighthood, and generally to punish with life and 
limb. Such a commission was granted by Henry VHI. to 
Sir Edward Howard, who executed indenture with the 
king to furnish 3000 men, 18 captains, 1750 soldiers, 1232 
mariners and gunners; his own pay to be 10s. and that of 
a captain Is. 6d. a-day. The rest had 6s. per mensem as 
wages, and 5s. for victuals each man, together with certain 
dead shares. 

It appears, from Mr Pepys’ Naval Qollectiom, that the 
lord high admiral did anciently wear, on solemn occasions, 
a gold whistle, set with precious stones, hanging at the end 
of a gold chain. 

The salary of the first lord commissioner is £4600 a-year, 
and of each of the naval lords £1500, in addition to the 
half-pay of their rank. The civil lord gets £1000, and the 
parliamentary secretary £2000 a-year. 

The opening paragraph of the Bloch Booh of the Admiralty 
has the following noteworthyinstruction as regards the depu- 
ties and officers to be chosen by the lord high admiral; — 
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“ When one is matle admiiall, hee must first ordaine and substi- 
tute for bis lieutenants, deputies, and other officeis under him, 
some of the most loyall, wise, and discreete persons m the maritime 
law and auncient customes of the seas winch hee can any where 
find, to the end that by the helpe of God and their good and just 
government, the office may be executed to the honour and good of 
the realme.” 

Had this precept been always acted on, there would 
probably have been less occasion than has presented itself 
for the many reorganisations which the administration of 
the lord high admiral’s administrative office has imder- 
gone. As it has been, the necessity for periodical changes 
has been urgent and unavoidable. From the time of 
which Macaulay wrote, that the king (James II.) was the 
only honest man in his dockyards, down to the present 
date, the need has been incumbent on successive first 
lords and high admirals to lay the axe to the root of a 
tree which, in some shape or other, has not ceased to bring 
forth evil fruit. The soil favoured corruption, and no 
efficient means were em 2 fioyed to prevent its growth. A 
root and branch reformation was urgently needed, though 
it was not apphed except in particular instances. Till the 
great French war of 1793-1816 led to the formation of 
a navy board of commissioners to superintend the work 
and management of the dockyards; of a victualling board, 
to see to the provisioning of the fleet; and of sick and 
hurt commissioners, to look after the sick and wounded 
— ^the administrative departments of the navy were left 
to nonoinees of the lord high admiral or first lord, the 
said nominees deriving “no small advantage” from 
the arrangement. Under the departmental boards things 
certainly improved from what they were in the time 
of Charles II.; but they fell far short of what was 
desirable, and, by the vagueness of their administrar 
tive princiiile, opened a door for irresponsible wrong- 
doing, which in the end made them exceedingly bad 
instruments of government. These boards continued till 
1832, when Sir James Graham, then first lord of the 
admiralty, introduced sweeping changes. He abolished 
the several intangible boards which administered under 
the shelter of the board of admiralty, and appointed in 
their stead five principal officers of the navy, who were 
afterwards included in the admiralty patent. These officers 
were — ^ surveyor or architect and constructor of the navy; 
a storekeeper-general, charged with oversight and purchase 
of the material for dockyards and sjjiips; an accountant- 
general, charged with the duty of seeing that all wages 
and cash paid were duly brought to account; a comp- 
troller of victualling and transport services, charged with 
the maintenance of the victualling establishments of the 
navy, and of sufficient supplies of provisions and clothing 
for the fleet, and with the oversight of the transport 
arrangements for men and stores; and a physician of the 
navy, afterwards called medical director-general, charged 
with the oversight of aU hospitals and of all sanitary 
arrangements of the navy. Each of these officers adminis- 
tered the department entrusted to him in every particular, 
not only in respect of stock, but of replenishment and 
account of stock. A lord of the admiralty was told off 
to supervise the permanent head and to represent his 
department at the board. These alterations were in many 
respects very beneficial. Altered circumstances required 
some modification of the original scheme of duties; and 
the addition of three principal officers — ^the director of 
works, the director of transports (who, after the Crimean 
war, relieved the comptroller of victualling of his trans- 
port duties), and the registrar of contracts. In 1860 the 
office of surveyor of the navy was abolished, and that 
of controller of the navy, with larger powers over dock- 
yard management, was revived. In 1869, Mr Childers, 
first lord of the admiralty, made changes which tended 



From 


158 ADM — ADM 


to subordinate the members of tlie board of admiralty 
more effectually to the first lord, constituting him in 
effect minister of marine j and to render departmental 
officers at once more individually responsible and more 
intimate with the controlling members of the board He 
increased the power and functions of the controller of the 
navy, giving him a seat at the board, and charging him 
with the stock-keeping attributes of the storekeeper-gene- 
ral, whose purchasing functions were transferred to a new 
officer — tho superintendent of contracts, the head of the 
contract and purchase department, and his accounting 
functions to the accountant-general. The office of store- 
keeper-general was abolished. The office of comptroller 
of victualling was also abolished — ^the storekeeping func- 
tions being transferred to a new officer, the superin- 
tendent of victualhng — ^the piu chasing function to the 
head of the purchase department, tho accounts to the 
accountant-general. The other officers remained; but in 
the case of each this modification of business ensued, viz., 
that aU stores whatever required by any of them were 
to be obtained through tho agency of one supply or 
purchase department; that all accounts whatever were to 
be rendered to the accountant-general. Tho departmental 
officers of the admiralty at tho present time (1874) are — 
the controller of the navy, without a seat at the board 
(who has on his staff a chief naval architect, a chief 
engineer, a surveyor of dockyards, a superintendent of 
naval stores, and a director of ordnance) — ^tho director- 
general of the medical department, the director of 
works, the director of transports, the hydrographer, 
the superintendent of contracts, the superintendent of 
victualling. The department of the two permanent secre- 
taries of the admiralty (one a naval officer, the other a 
civilian) undertakes the conduct of all business relating 
to the personnel of the navy and tho ordering of the fleets. 

To control the departmental officers, and to advise the 
responsible first lord, there are the following members of 
the board of admiralty, viz., the parliamentary or finan- 
cial secretary, who has oversight of all business relating 
to finance, estimates, expenditure, and accounts, and who 
is the alter ego of the first lord in Parliament; the first 
naval lord, who, assisted by two other naval “lords,” 
takes oversight of the personnel and of all executive func- 
tions of the fleet; and a civilian lord, who assists tho 
financial secretary, and has particular oversight also of 
naval civil estabhshments and of the works department. 

A hst of secretaries of the admiralty from 1G84 to tho 
present time is given below: — 

FIRST SEORETATwIES TO THE ADMIRALTY. 

From To 

Samuel Pepys, Esq, , ... Hay 1684 Eeh. 1689. 

Phineas Bowles, Esq., . . March. 1689 Deo. 1689. 

James Sotheme, Esq Dec. 25, 1689 Seiifc. 24, 1694. 

Josiah Barcheti Esq., . . . Sept. 25, 1694 Got. 10, 1741. 

Thomas Corhet, Esq., , . . Oct. 10, 1741 

John Cleveland, Esq., ... 

““cL 3,I?96. 

Evan Nepean, Esq March 3, 1795 Jan. 21, 1804. 

■William Marsden, Esq., . . Jan. 21,1804 June 24, 1807. 

Hon. W. W. Pole, .... June 24, 1807 Oct. 8, 1809. 

John Wilson Crolcer, Esq., . Oct. 9, 1809 Nov, 29, 1830. 

Captain the Hon. Georm Elliott Nov. 29, 1830 Dec. 24, 1834. 

Right Hon. George E. Dawson, Dec. 24,1834 April 27, 1835. 

Charles Wood, Esq., M.P., . Apnl 27, 1836 Oct 4, 1839. 

E. More O’EerraU, Esq., . . Oct. 4, 1839 June 9, 1841, 

John Parker, Esq., M.P., . . June 9,1841 Sept. 10,1841. 

Hon. Sidney Herbert . . . Sept 10, 1841 Eeb. 1845. 

Eight Hon. H. T. L. Corry, M.P., Eeh. 1845 Jidy 13, 1846. 

Henry G. Waa-d, Esq., M.P., . July 13, 1846 May 1, 1849. 

John Parker, Esq., M.P., . . May 21, 1849 March 3, 1862. 

Augustus Stafford, Esq., . . March 3, 1852 Jan. 6, 1853 

Bernal Osborne, Esq., M.P., . Jan. 6, 1863 March 8, 1868. 

EightHon.H.T. L. Cony, M.P., March 9, 1858 June 30, 1859. 


To 

Rear- Admiral Lord 0. G. Paget j 80, 1859 April 29, 1866. 

O.B , M.P ) 

Hon. Thomas G Banng, M P., Apnl SO, 1866 July 15, 1866. 

Loid Henry G. Lennox, M.P., July 16, 1866 Dec 17, 1868. 

W E Baxtei, Esq., M.P., . Deo 18, 1868 March 16, 1871, 

Geo J. Shaw Leievie, Esq , M.P , March 17, 1871 

As regards the navies of foreign countries, their govern- 
ment IS m the hands of ministers or departments variously 
constituted. The Russian Admiralty is a highly-organised 
bureau, divided into departments after the English manner, 
and under the supreme control of a high admiral, usually 
a Grand Duke of the Imperial House. The German 
Admiralty was, till 1872, a branch of tho War Office, 
though governed by a vice-admiral under a naval pi'ince 
of the reigning family. In 1872 it was severed from the 
War Office, though remaining an appanage thereof, and a 
general of the army was placed at its head. The French 
minister of marine, assisted by a permanent staff, controls 
the navy of France on a highly centralised system of 
administration; but the departments are well organised, 
and work well. The Italian fleet is governed on principles 
analogous to the French, but with a large adniixtm’e of 
the Eugli.sh representative element. The American navy 
is governed by a secretary of tho navy, a cabinet minister, 
to whom the departmental heads are rG.sponsihlo, and 
under whose orders they work. (f. w. r.) 

ADMIRALTY, High Court of. This is a court of law, 
in which the authority of the lord high admiral is exercised 
m hjs judicial capacity. Very little has been left on record 
of the ancient prerogative of tho admirals of England. For 
some time after the first institution of the office they 
judged all matters relating to merchants and mariners, 
which happened on the main sea, in a sxmimary way, 
according to the laws of Oleron (so caUed because pro- 
mulgated by Richard I. at that place). These laws, which 
were little more than a transcript of tho Rhodian laws, 
hecamo the univcrsally-rccoivcd customs of tho western 
part of tho world. “ All the seafaring nations,” says Sir 
Leoline Jenkins, “ soon after their promulgation, received 
and entertained these laws from the English, by way of 
deference to the sovereignty of our kings in the British ocean, 
and to the judgment of our countrymen in sea affairs.’* 

In the patents granted to the early admirals between the lattcar 
years of the reign of Hemy III. and the dose of that of Edwaid 
III., no mention is made of marme perquisites or of cml power, nor 
does it appear that tho admirals enjoyed either ; hut after the death 
of the latter, new and extraordinary powers wero granted to them, 
and it would appear that they usurped others. The preamble to ffie 
13 Richard II, stat 1, o. 5, sets forth that “ a great and common 
damour and complaint hath been oftentimes made before this 
tunc, and yet is, for that the admirals and their deputies hold 
their sessions within divers places of this realm, as ucll 'williin 
the franchise as without, accroaching to them greater authority 
than bdongeth to their office, in piejudico of our lord tlio Mug 
and the common law of the realm, and in diminishing of divers 
franchises, and in destruction and impoverishing of the common 
people;” and the statute therefore directs that the admirals and 
their deputies shall not meddle from henceforth of any tlimg 
done within tho realm, hut only of a thing dune uiion tho sea. 
Two years afterwards (15 Each. II. c. 8), in consequoncp, as 
stated in the preamble of the statute, “of the great and giievons 
complmnt of all the commons," it was ordained that the admiral’s 
court should have no cognisance of any contracts, ideas, or quatroLs, 
or of any thing done or arising within tho bodies of countie.s, 
whether by land or by water, nor of vsreck of the sea; but that the 
admiral should have co^sance of the death of a man, and of 
mayhem done in great ships being and hovering in tho main stream 
of great rivers, yet only beneath Sie bridges of the same rivers nigh 
to the sea. He may also arrest ships in Sie great flotes for tho great 
voyages of the king and of the realm, saving always to the king all 
manner of forfeitures and profits thereof coming, and have jurisdic- 
tion over the said flotes, but during the said voyages only. But if 
the admiral or his lieutenant exceed that jurisdiction, then, by 2 
He:i^ IV. c. 11, the statute and the common law may bo b ohte Ti 
againat them ; and if a man pursues wrongfully in the admiraliy 
court, his adversary may recover double damages at common law, 



ADMIEALTY 159 


•rnd the piirsuant, if attainted, shall incur the penalty of £10 to the 
king. 

The place which, according to Spelman, is absolutely subject to 
the jurisdiction of the admiial is the sea ; which, however, compie- 
hends public nvers, fresh waters, creeks, and all places whatsoever, 
within the ebbing and flowing of the sea, at the highest water, the 
shoies 01 banks adjoining, from all the first bridges to the seaward , 
and in these, he observes, the admiralty hath full jm-isdiction in all 
causes, criminal and civil, except treasons and the right of wreck. 
Lord Coke observes (5 Een. 107), that between the high-water maik 
and the low-water mark the admiral hath jmisdiction mjper aqimm, 
ad phnitudiiwm marls, and as long as it flows, though the land bo 
infra corpus coimtatxis at the reflow, so as of one place there is 
divisum impcrium interchangeably. 

But though the statute lestraineth the lonl high admiial that he 
shall not hold plea of a thing rising in the body of a county, he is 
not restrained fiom maldng execution upon the land, but is em- 
poweied to take either body or goods upon the land ; otherwise his 

E diction would often prove a dead letter. He also can and does 
his court in the body of a county. So, likewise, the civil 
power may apprehend and try persons who may have been guilty of 
offences cognisable at common law, though committed in the fleet, 
in any port or haibour of Great Britain, or at sea, provided such 
persons have not akeady been tried for such offences either by 
court-martial or in the admiralty court ; and in all ports, harbours, 
creelcs, &o., lying in any county, the high admiral and the sheiiff, 
or coroner, as the case may be, have concurrent jmisdiction. 

By the 6 and 7 Will. IV. c. 53 the admiralty jmisdiction 
is extended to Piince of Wales’ Island, Singapore, and Malacca; 
and under the 8 and 4 Tict. c. 66, the court has jurisdiction in 
the following cases ; — 

Whenever a vessel is arrested by iirocess issuing from the said 
court, or the proceeds of any vessel are brought into the registry, to 
take cognisance of all claims in respect of any mortgage of such vessel. 

To decide aU questions as to the title to, or ownership of, such 
vessel, or the proceeds thereof remainmg in the legistry, aiiaing in 
any cause of possession, salvage, damage, wages, or bottomry, insti- 
tuted in the said court. 

To decide all claims and demands whatsoever in the nature of 
salvage, or in the natme of towage, or for necessaries supplied to 
any foreign vessel, and enforce the payment of the same, whether 
such vessel may have been in the body of the county or upon tiie 
high seas at the time when the service was rendered, or linage 
received, or necossaiies fui'nished, in lospect of which claim is made. 

To decide all matters and questions concerning booty of war on 
shore, or the distribution thereof, which it shall please her Majesly, 
by the advice of the privy council, to refer to the jud^ent of 
the said com’t, who shall proceed therein as in cases oi pnze of 
war. 

And under § 40 of the 9 and 10 Viet. c. 99, to decide on all 
claims and demands whatsoever in tlio nature of salvage for seivices 
porfoimeil, whether on sea or land. 

The high court of Admiralty has jurisdiction upon the 
high seas all over the world. It has an instance jurisdic- 
tion which is civil, and a prize jurisdiction in time of war. 
The latter jurisdiction does not extend to the admiralty 
courts of Ireland or Scotland, which never had prize com- 
missions sent to them. It is of the highest importance in 
war time, when questions of seizure or detention of neutral 
ships arise, to have hut one court of which to inquire 
concerning all causes, so as to expedite the action of the 
Foreign Ofl6.ee in dealing with representations from neutral 
powers. The causes which arise in time of peace are causes 
of collisions, of seamen’s wages, bottomry, wearing unlawful 
colours, salvage, and causes of possession, where one part 
owner or minor claims to have security from those other 
owners who are going to send the ship on a foreign voyage 
that the ship shall return again. Causes under the Slave 
Act treaties arc also cognisable here. The evidence is all 
documentary. In 1803 there were 1125 prize cases before 
the court; in 1804, 1144; in 1806, 2286 ; in 1807, 2789; 
and so on, above 1000 causes each year, down to the year 
1811. 

The criminal jurisdiction, which formerly comprehended 
all crimes whatever committed at sea, from larceny to 
homicide, which were triable at common law at the assizes 
if committed on shore, was much modified upon the report 
of the select committee on the high court of admiralty in 
1833. Such offences are now triable at common law on 
surrender to the jurisdiction; but the judge of the admi- 


I ralty court may still sit with other commissioners of oyer 
and terminer. He has no longer any mdependent ciuninal 
jurisdiction. 

The instance jurisdiction is permanent; the prize juris- 
diction is by virtue of a special comnussion, ^oro re natd. 
Its issue is one of the first acts done on the outbreak of 
WOT. Appeals formerly lay from the civil decisions to the 
high court of delegates or specially-appointed commis- 
sioners; from the pnze decisions to the prize commissioners. 
By the Acts 2 and 3 WdL IV. c. 92, and 3 and 4 Will. IV. 
c. 41, aU appeals from admiralty court decisions of any 
kind lie to the sovereign, who is authorised to refer them 
to the judicial committee of the privy council. 

The lord high admiral was assisted in his judicial 
functions by the following principal ofl6cers : — 1. The vice- 
admiral; 2. The judge; 3. The registrar; 4. The advocate- 
general; 5. The counsel and judge-advocate; 6. The soli- 
citor; 7. The procurator; 8. The marshal, — ^which ofldeers 
are eontmued. 

1. Tlie Vice-Admiral. This officer is the admiral’s deputy 
or lieutenant mentioned in the statutes of 13th and 15th 
Eichard II, and was the person, most probably, who pre- 
sided in the court. At present the oflfice of vice-admiral of 
England is a perfect sinecure, generally conferred on some 
naval officer of high rank and £stinguished character in the 
service. The salary of ^64 34, Is. 9d. per annum, attached 
to it in addition to half-pay, was abolished by order in 
council, 22d February 1870. The salary and office of 
rear-admiral of England were abolished by the same order 
in council. The salary was £342, 9s. per annum. Each 
county of England has its vice-admiral, which is little 
more than an honorary distinction, though the patent 
gives to the holder all the powers vested in the admiral 
himself. Similar powers were also granted to the judges 
of the admiralty county courts; but this was found so 
inconvenient and prejadicial to those who had suits to 
commence or defend before them, that the Duke of York, 
when lord high admiral, in 1663 caused instructions to 
be drawn up in order to assign to each his province, 
whereby the whole judicial power remained with the judge, 
and the upholding of the rights of the admiral, and levy- 
ing and receiving the perquisites, &c., appertained to the 
vice-admiral. 

Each of the four provinces of Ireland has its vice-admiral. 
There is one vice-admiral for aU Scotland, and one for the 
Shetland and Orkney Islands. The governor of most of 
our colonies had a commission of vice-admiral granted to 
him by the lord high admiral or lords commissioners of 
the admiralty, and generally a commission from the king 
under the great seal, grounded on the 11 and 12 William 
HI c. 7, and further confirmed by 46 Geo. III. c. 54, 
by which he was authorised to try aU treasons, piracies, 
felonies, robberies, murders, conspiracies, and other offences, 
of what nature or kind soever, committed on the seas, where 
the parties were taken into custody in places remote from 
England. The court consisted of seven persons at the least, 
of whom the governor, the heutenant-governor, the vice- 
admiral, the flag-officer, or commander-in-chief of the squa- 
dron, the members of the council, the chief-justice, judge 
of the vice-admiralty court, captains of men-of-war, and 
secretary of the colony, were specially named in the com- 
mission; but any three of these, with four others selected 
from known merchants, factors, or planters, captains, lieu- 
tenants, or warrant officers of men-of-war, or captains, 
masters, or mates of merchant ships, constituted a legal 
court of piracy. By the 12 and 13 Viet, a 96, all per- 
sons charged in any colony with offences committed on 
the sea may be dealt with in the same maimer as if the 
offences had been cominitted on waters within the local 
jurisdiction of the courts of the colony. 
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The vice-admiralty courts in the colonies are of two de- 
scriptions. The one has power to uiquire into the causes 
of detention of enemies or neutral vessels, to try and con- 
demn the same for the benefit of the captors, as well as to 
take cognisance of all matters relating to the office of the 
lord high admiral. The other has only power to institute 
inquiries into misdemeanours committed in merchant ves- 
sels, and to determine petty suits, &c., and to guard the 
privileges of the admird. The former are usually known 
by the name of prize couHs, the latter by that of vnstaiice 
courts. Appeals from vice-admiralty courts abroad lay 
formerly to the high court of admiralty in England, and 
from that, if need were, to the high court of delegates, or 
in prize cases to the prize commissioners. By an Act of 
her present Majesty, all such appeals lie direct to the 
sovereign, who refers them to the judicial committee of the 
privy council. _ _ . . 

The following are the colonies and foreign possessions in 
which vice-admiralty courts are now (1874) established 
Others are constituted as occasion may require, in case of 
war: — 

Aden {Slave trade juris- 
diction only ) 

Antigua, Montserrat, and 
Barbuda. 

Australia, South. 

Australia, West. 

Bahamas. 

Baibadoes. 

Bermuda. 

Bombay 

British Columbia. 

British Guiana. 

Calcutta. 

Canada. 

Cape of Good Hope 

Ceylon. 

Dominica. 

Falkland Islands. 

Gambia. 

Gibraltar. 

Gold Coast. 

Grenada. 

Hahfax, Nova Scotia. 

Honduras 

Hong E.ong. 

Jamaica 

Labuan. 

Lagos 

Madras. 

By the provisions of the Vice-admiralty Courts Act of 186S, The 
governor of a colony is ex officio vice-admiral, and the chief-justice 
ex offieu) judge of the vice-adnmalty court. 

In none of the patents to the lord high admiral, yice- 
admiral, or judge, is any mention made of prize jurisdiction. 
Lord Mansfield had occasion to search into the records of 
the court of admiralty in Doctors’ Commons, to ascertain 
on what foundation this jurisdiction was exercised by the 
judge of the admiralty; but he could not discover any 
prize-act books farther back than 1643; no sentences far- 
ther back than 1648. The registrar could go no farther 
back than 1690. “The prior records,” says his lordship, 
“are in confusion, illegible, and without index.” The 
prize jurisdiction may therefore be considered as of modem 
authority, and distinct altogether from the ancient powers 
given to the admiral. To constitute the authority for trying 
prize causes, a commission imder the great seal issues to 
the lord high admiral at the commencement of every war, 
to will and require the court of admiralty, and the lieu- 
tenant and judge of the said court, his surrogate or surro- 
gates, to proceed upon all manner of captures, seizm'es, and 
reprisals, of all ships and goods that are or shall be taken; 
and to hear and determine according to the couise of the 
admiralty, or the law of nations; and a warrant issues to 
the judge of the admiralty accordingly. 

The admiralty court being in respect a court in 


Malta. 

Mauritius. 

Montserrat. 

Natal. 

Nevis. 

New Brunswick 
Newfoundland 
New South Wales. 

New Zealand, 

Prince Edwaid’s Island 
Quebec. 

Queensland, 

St Christopher. 

St Helena 
St Lucia. 

St Vincent. 

Sierra Leone. 

The Straits Settlements. 
{Prince of Wales' Island, 
Singapore, and Malacca!) 
Tasmania. 

Tobago. 

Tortola and Virgin Islands 
Tnnidad. 

Vancouver’s Island 
Victoria. 

Zanzibar. {Limited slave 
trade jimsdiction only.) 


which foreigners of all nations may become suitors, an 
appeal may be had from its decisions to a committee of 
the lords of the privy council, who hear and determine 
according to the established laws of nations. 

At the breaking out of a war, the lord high admiral also 
receives a special commission from the crown, under the 
great seal, to empower him to grant letters of marque and 
repnaals against the enemy, he having no such power by 
his patent These letters are either general or special: 
general, when granted to private men to fit out ships at 
their own charge to annoy the enemy; special, when in the 
case of any of our merchants being robbed of their estates 
or property by foreigners, the king grants them letters of 
reprisal against that nation, though we may be in amity 
with it Before the latter can be sued for, the complainant 
must have gone through the prosecution of his suit in the 
courts of the state whose subjects have wronged him; where, 
if justice he denied, or vexatiously delayed, he must first 
make proof of his loses and charges in the admiralty court 
here; whereupon, if the Crown is satisfied he has pursued 
all lawful means to obtain redress, and his own interceding 
should produce no better effect, special letters of reprisal 
are granted; not, however, as must be evident, until a very 
strong case has been made out. This custom, which we 
may now consider as obsolete, seems to be a remnant of the 
law of ancient Greece, called androlepsia, by which, if a 
inan was slain, the friends and relations of the deceased 
might seize on any three citizens of the place where the 
murderer took refuge, and make them slaves, unless he 
was delivered up. Both Oliver Cromwell and King Charles 
n. granted letters of reprisal. In 1 638 the Due d’Epernon 
seized on the ship “ Amity” of London, for the service of 
the French king against the Spaniards, promising full satis- 
faction ; but none being made, the owners obtained letters of 
repnsal from the Protector, and afterwards, in 1665, from 
Charles 11. In 1666 Captain Butler Barnes had letters of 
reprisal against the Danes The Dutch having burnt six 
V-ngliah merchant vessels in the Elbe, within the terntonos 
of Hamburg, which city, instead of giving any assistance 
or protection, hindered the English from defending them- 
selves, letters of reprisal were granted to the sufferers 
against that city. Lastly, one Justiniani, a noble Genoese, 
bemg indebted in a large sum to J oseph Como, a merchant 
in London, which he had several years solicited for with- 
out obtaining satisfaction. Captain Scott, commander of 
his Majesty’s ship the “Dragon,” stationed at that time in 
the Mediterranean, received orders to make reprisals upon 
the ships of that republic; upon which the debt was paid. 

2. The Judge . — ^The patents to the judge of the admiralty 
and vice-admiralty courts run pretty nearly in the samo 
manner as those of the lord high admiral, and point out the 
several matters of which he can take cognisance. The Par- 
liament of 1640 established the office of judge of the admi- 
rally court in three persons, with a salary of £500 a-year 
to each. At the Restoration there were two judges of the 
TiicrTi court of admiralty, which sometimes proved incon- 
venient; for when they differed in opinion, no judgment 
could be had. These judges, before the Revolution, held 
their appointment only during pleasure. At that period, 
and under the provisions of the Bill of Rights, Sir Charles 
Hedges was constituted judge under the great seal of 
England, quamdiu se hme gesserit, with a salary of £400 a- 
y^, and an additional £400 out of the proceeds of prizes 
and perquisites of the admiralty; but in the year 1725 the 
latter sum was diminished from the ordinary estimate by the 
House of Commons. The salary of Sir James Marriott, 
from 1778 to 1782, during the American war, was £800 
a year, and £3700 added for fees. From 1794 to 1798, 
thesa]aTywas£1780,and£2500 forfees. During the sLx- 
teen years that Sir William Scott (Lord Stowell) was judge, 
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from 1798 to ISU, tlie salary was ^2500, and the fees 
averaged £2800 a-year. Under the 3 and 4 Vict. c. G6, 
§ 1, the salary is fixed at £4000 per annum. All fees of 
whatever kind, formerly payable to the judge, are now- 
paid to the consolidated fund. 

The court of admiralty is at present (1873), and pend- 
ing the erection of the new law courts, held in Westnunster 
In the time of Henry IV it was held m Southwark, either 
at a quay on the south side of the Thames, or in the ere- 
while church of St Margaret-on-Hfil, most hkely the former. 
Stow, in his Survey (a.d. 1598), says — “A part of this 
parish church of St Margaret is now a court, wherein the 
assizes and sessions be kept; and the court of admiralty is 
also there kept.” Pepys also, in his Diary (17th March 
1663), describes the court as sitting there. But it is pro- 
bable that the sittings in St Margaret’s Church were com- 
menced shortly before Stow’s time; for in the BoUs of Par- 
liament, 11 Hen. IV. No. 61, the Commons complam that 
people are summoned by the officers of the ^miral a 
Loundres d le Key de WUlvam Horton^ SuthwerTce. Further, 
it would appear from an appeal made to the king, Henry 
IV., that the rule then was for the admiral’s court to be 
held upon some wharf or quay -within the flux and reflux 
of the tide. In the reign of Henry VIII., Horton’s Quay, 
near London Bridge, is mentioned in the records of the 
high court of admiralty (3d Nov. 1541) as its usual place 
of sitting. 

The judges of the vice-admiralty courts in certain of the 
colonies, limited by 41 George III. c. 96, are allowed a 
salary not exceeding to each the sum of £2000 a-year, to 
be paid out of the consolidated fund of Great Britain; to- 
gether with profits and emoluments not exceeding to each 
the further sum of £2000 per annum, out of the fees to be 
taken by the said judges, of which a table is directed to be 
hung up in some conspicuous place in the court; and no 
judge is to take any fee beyond those specified, directly or 
indirectly, on pain of forfeiture of his office, and being pro- 
ceeded against for extortion; and on his retirement from 
office after six years’ service, or from some permanent infir- 
mity, the Crown may, by authority of the Act above men- 
tioned, grant unto such judge an annuity for the term of his 
life not exceeding £1000 per annum. This liberal provi- 
sion puts the judges of the colonial courts of -vice-admiralty 
above all suspicion of their decisions being influenced by 
unworthy motives — a suspicion they were not entirely free 
from when their emoluments depended mainly on their fees. 

During the war of 1793-1815 a session of oyer and ter- 
miner to try admiralty causes was held at the Old Bailey, 
now the central criminal court, twice a-year. The commis- 
sion for this purpose was of the same nature with those which 
are granted to the judges when they go on circuit; -that is to 
say, to determine and punish all crimes, offences, and mis- 
demeanours, and abuses; the end of both being the same, 
thoir limits different; the one relating to things done upon 
the land, the other to things done upon the water. The 
lords commissioners of the affiniralty, all the members of the 
privy council, the chancellor and all the judges, the lords 
of the treasury, the secretary of the admiralty, the treasurer 
and commissioners of the na-vy, some of the aldermen of 
London, and several doctors of the civil law, were the mem- 
bers of this commission; any four of whom made a court 

The proceedings of the court, now probably obsolete, 
were continued de die in diem, or, as the style of the court 
was, from tide to tide. 

3. Tlie Registrar of fke Admiralty formerly held his 
place by patent from the Crown. The patent was issued 
under the great seal of the court of admiralty, and the 
appointment was afterwards confirmed by patent under the 
great seal of the United Kingdom. The appointment was 
for life, and was often granted in reversion. The registrar 
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had no salary, the amount of his emoluments depending 
on the captm’es, droits, &c, condemned by the court, 
which during the war of 1793-1815 were so enormous that 
in 1810 an Act was passed for regulating the offices of 
registrars of admiralty and prize courts, by which it is 
enacted “that no office of registrar of the high court of 
admiralty, or of the high court of appeals for prizes, or high 
court of delegates in Great Britain, shall, after the expirar 
tion of the mterest now vested in possession or reversion 
therem, be granted for a longer term than during pleasure, 
nor be executed by deputy; that an account be kept in the 
said offices respectively of all the fees, dues, perquisites, 
emoluments, and profits received by and on account of the 
said regbtrars, out of which all the expenses of their offices 
are to be paid ; that one-third of the surplus shall belong 
to the registrar and to his assistant (if an assistant should 
be necessary), and the remaining two-thirds to the consoli- 
dated fund of Great Britam, to be paid quarterly into the 
exchequer; the account of such surplus to be presented to 
the court at least fourteen days before each quarter-day, 
and verified on oath.” Under the 3 and 4 Vict c. 66, 
§ 2, a yearly salary of £1400 is substituted for “ all fees, 
dues, perquisites, emoluments, and profits,” and which may 
be increased in time of war to £2000. The duties of the 
registrar are — 1. To keep a public registry, to give attend- 
ance therein, and to preserve in a regular manner the 
registers, acts, records, and documents belonging to the 
office; 2. To attend aU sittings of the court of admiralty, 
and to attend the judge at chambers; 3. To draw and 
sign aU warrants, monitions, commissions, (fee., issuing from 
the court; to attend other courts with minutes, &c., of the 
admiralty court when required, 4. To have the custody of 
all moneys paid into court or paid out of court. 

4. The Advocate-General — ^This officer is appointed by 
warrant of the lords commissioners of the a(bniralty. His 
duties are — ^to appear for the lord high admiral in his court 
of admiralty, court of delegates, and other courts; to move 
and debate in all causes wherein the rights of the admiral 
are concerned, for which he had anciently a salary of 20 
marks (£13, Os. 8d ) a-year. In May 1803, Dr William 
Battine, who was appointed in 1791, had an addition of 
£200 to his salary, “for his extraordinary trouble and 
attendance dming the present hostilities.” His solaiy was 
continued to him and his successor. Dr Arnold, till 1816; 
smee that time the allowance has been reduced to its 
original amount of £13, 6s. 8d. Formerly the admiral’s 
advocate was always retained as leading counsel, but after 
the droits were transferred to the crown, he was gradually 
supplanted by the king’s advocate, who was generally 
retained in all cases, the admiralty advocate acting only as 
junior counsel; and while the former during the war 
made sometimes from £15,000 to £20,000 a-year, the 
latter rarely received from his professional duties more 
than from £1500 to £2000 a-year. 

6. The Counsel and Judge- Advocate for the affairs of the 
Admiralty and Navy is the law officer who is chiefly con- 
sulted on matters connected with the military duties of the 
lord high admiral. He advises also on all legal questiona 
His salary is £100 a-year, besides his fees, which in time 
of -war may be reckoned to amount to from £1200 to 
£1800 a-year. TOl the present reign the offices of counsel 
of the admiralty and judge-advocate of the fleet were sepa- 
rate and distinct, the latter being a sinecure appointment, 
with a salary of £182, 10s. attached to it. The salary is 
now abolished. The duties are very light, the veritable 
-work of the office being discharged by deputy judges- 
advocate appointed on each occasion of a court-martial, 
and by resident law agents at Portsmouth and Plymouth, 
who receive salaries in lieu of aU fees and charges. 

6. The Solicitor to the Admiralty is also an officer ap- 
T. — 21 



162 ADM- 

pointed during pleasure by the lords of the admiralty 
He is the general legal adviser, in the first instance, of the 
lords commissioners j and since 1869 there have been 
added to his other functions those of registrar of public 
securities and aistodian of all public securities and bonds 
belonging to the admiralty. His salary is £1600 a-year 
in heu of all fees, bills, and disbursements, u'ith an allow- 
ance of £1300 a-year for assistance of clerks. His office 
is provided for him. 

7. The Procurator. — The admiralty’s iiroctor stands pr^ 
cisely in the same situation to the queen’s proctor that his 
advocate does to that of the queen, though there »s not qnite 
so great a difference in then* emoluments. They act as the 
attorneys or solicitors in aU causes concerning the queen’s 
and the lord high admiral’s affairs in the high court of 
admiralty and other courts. All prize causes aie conducted 
by the queen’s proctor. It is sujiposed that in some years 
of war, in the eaily part of the century, the proctor did 
not receive less than £20,000 a-year. 

8. The Marshal. — ^This officer receives his appointment 
from the lord In'g li admiral or lords comnussioners of the 
admiralty. His appointment is under the seal of the high 
court of admiralty during pleasure, and is co.nfinned by 
letters patent from the Crown. His duties are to arrest 
ships and persons j to execute all processes or orders issuing 
from the court , to attend, in person or by dcimty, the judge 
with the silver oar (the ancient emblem of mantune jurisdic- 
tion); and formerly also to attend executions. It is also 
the duty of the marshal or his deputy to arrest, under 
warrant from the admiralty, any officer not beneath the 
rank of post captam who may be ordered for trial by court- 
martial; and to see to the delivery of sentenced prisoners 
to their place of punishment. His emoluments formerly de 
pended on the number of prizes brought into port for con- 
demnation, and the number of ships embargoed, and might 
probably be reckoned in time of war, communibus annis, 
from £1500 to £2000 a-year, out of which he had to pay 
about £400 a-year to a deputy. He had no salary. The 
office can, however, be no longer performed by deputy, 
except in case of illness, § 9 of the 3 and 4 Tict. c. 66. 
The marshal is now paid by a salary of £600, in addition 
to his travelling expenses. 

(See Orders in Council since February 1870; Camp- 
bell’s Inves of the British Admirals; O’Byme’s Naval 
Biographical Dictionary; Eymer’s Foedera; Pepys’ Naval 
Collections, and Pepys’ Diary; The Black Booh of the 
Admiralty (repubhshed by the Master of the Eolls); 
Stephen’s Commentaries on the Laios of England; Stew’s 
Survey of London; Bolls of Parliament; Eeport of Com- 
mittee appointed by the Treasury in 1836 to inquire into 
the fees and emoluments of public offices; Sir Harris 
Nicolas’s History of British Navy). (f. w. e.) 

Admikalty, lEELAjro, — For all executive functions 
Ireland is subject to the jurisdiction and orders of the lord 
high admiral, or lords commissioners for executing the 
office, of Great Britain. For judicial purposes, however, 
an admiralty court sits in the Four Courts, Dublin, having 
a judge, a registrar, a marshal, and other officers. In peace 
time and war time alike it exercises only an instance juris- 
diction, No prize commission has ever issued to it. 

ADMnuLTY, Scotland. At the Union, while the 
national functions of the lord high admiral were merged 
in the English office, there remained a separate court of 
admiralty, with subsidiary local courts, having civil and 
criminal jurisdictions in maritime questions. The separate 
courts were abolished in 1831, and their powers merged in 
the courts of session and justiciary, and the local courts. 

^ ADMIRALTY OHAETS. These useful aids to naviga- 
tion are constructed in the hydrographic department of the 
British Admiralty, by specially-appointed surveyoi's and 
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draughtsmen, and they are issued to the public by order ol 
the lords commissioners of the admiralty. They are divided 
into various sections as follows : — 1. English and Irish 
Channels and coasts of the United Kingdom; 2. North 
Sea and adjacent coasts; 3. Baltic Sea; 4. North and west 
coasts of France, Spain, and Portugal; 5. Mediterranean, 
Black Sea, and Sea of Azov; 6. Atlantic Ocean and Islands ; 
7. Arctic Sea and north and east coasts of America ; 8. 
West Indies, Gulf of Mexico, &c.; 9. South America, 
east coast; 10. West coasts of South and North Ame- 
rica; 11. Africa, Madagascar, Mauiitius, Ecd Sea, tfec.; 
12. East Indies, Arabian coast, Ac.; 13 Indian Archi- 
pelago, Cffiina Sea, Japan, &c. ; 1 4. Australia, New Zealand, 
Ac.; 15. Pacific Ocean islands. They are about 3000 in 
number, of various sizes and scales, and the prices vary 
from 6d. to 10s. Accompanying the charts there are 
books of sailing directions, tables, and lists of lights. 
Similar charts as those of the British Admiralty arc issued 
by the United States Coast Survey, as well as by the 
Eussian and French governments. The suporintoiidont 
of the United States Coast Suiwey issues an annual report, 
showing the progress of the survey, and contaimiig much 
valuable information, 

ADMTEALTY ISLAND, an island belonging to the 
Umted States, about 90 miles long from N. to S., and 26 
miles broad, lying between Kiug George III. Aichipelago 
and the mainland, in 58“ N. lat., 134“ W. long. Its 
coasts, which are generally steep and rocky, are indented 
with several accessible and commodious bays. The island 
has abundance of good water, and is covered with pines, 
which grow there to a very large size. 

ADMIEALTY ISLANDS, a group of about forty 
isbnda lying to the N.E. of New Guinea, between 2“ and 
3“ S. lat., and 146“ 18' and 147“ 46' E. long. The largest 
is about 50 miles in length ; the others are very small, and 
all rise but little above the sea-level. Their exubemnt 
vegetation, and in particular the groves of cocoa-nut trees, 
give them a very beautiful appearance. The islands were 
discovered by the Dutch in 1616, but have seldom been 
I visited, access being difficult on account of the surrounding 
reefs. The natives are tall, and of a tawny colour. 

ADOLPHUS, John, historian and barrister, was born 
in London on the 7th August 1768. He was educated 
imder the care of a grand-uncle, and after making a voyage 
to the West Indies •was enrolled as an attorney about the 
year 1790. Called to the bar in 1807, he devoted him- 
self to practice in criminal causes, and in a few years 
attained a leading position among Old Bailey counsel His 
masterly defence of Thistlewood and the Cato Street con- 
spirators, for which he had boon retained only a few hours 
before the trial, did much to extend his reputation. He 
was very skilful in the management of bis cases, but his 
hastiness of tempei frequently led to unseemly altercations 
with other counsel He held a good position in society, 
and was on terms of intimacy with the leading literary 
men of the day. The History of England from ike Acces- 
sion of Cearge III. to 1783, which he published in 1802, 
was favourably noticed in the Edinburgh Beview lor its 
impartiality and accuracy. A new and enlarged edition 
of this work, in eight volumes, was in preparation, but 
only seven volumes were completed when the author died, 
16tii July 1845. His other literary works wore — Bio- 
graphical Memoirs of the French Bevolution (1799); The 
British Cabins (1799); History of France from 1790 to 
1802 (1803) ; MemNirs of John Bannister. 

ADOLPHUS, John Leycestee, son of the above, also 
a distinguished barrister (died 1862), was the first to 
pierce the mask of the author of Waverley, in a series of 
critical letters addressed to Eichard Heber, which he puh^ 
lished in 1821. 
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ADOlSriS, according to some authors, the son of Theias, 
king of Assyria, and his daughter Smyrna [Myrrha], was 
the favourite of Venus. He was fond of hunting; and 
Venus often warned him not to attack the larger wild 
beasts; hut neglectmg the advice, he was killed by a 
wold boar he had rashly wounded. Venus was incon- 
solable, and turned him into a flower of a blood colour, 
supposed by some to be aq anemone. Adonis had to 
spend half the year m the lower regions, but during the 
other half he was permitted to revisit the upper world, 
and pass the time with Venus. No grief was ever more 
celebrated than that of Venus for Adonis, most nations 
round the Mediterranean havmg perpetuated the memory 
of it by anniversary ceremomes. “The tale of Adonis 
(Keighliey’s Mythology) is evidently an eastern myth. 
His own name and those of his parents refer to that part 
of the world. He appears to be the same with the 
Thainmuz mentioned by the prophet Ezekiel (viiL 14), and 
to be a Phoenician personification of the sun, who during 
part of the year is absent, or, as the legend expresses it, 
with the goddess of the under world; during the remainder 
with Astarte, the regent of heaven.” Among the Egyptians, 
Adonis IS supposed to have been adored under ^c name 
of Osiris, the husband of Isis ; but he was sometimes called 
by the name of Ammuz or Thammuz, the concealed, to 
denote probably his death or burial It has been thought 
it is he the Hebrews call the dead (Ps. evi 28, and 
Lev. xix. 28), because his worshippers wept for him, and 
represented him as one dead, and at other times they 
call him the image of jealo\isy (Ezok. viii 3, 5), because he 
was an object of jealousy to other gods. The Syrians, 
Phoenicians, and Cyprians worshipped Adonis; and Calmet 
was of opinion that this worship may be identified with 
that of the Moabitish Baal-peor. Modern critics plausibly 
connect the divine honours paid to Adonis with the 
mysterious rites of phallic worship, which, in some shape 
or other, prevailed so extensively in the ancient world. 

ADONIS, in Ancient Geography, a small river rising 
in Mount Lebanon, and falling into the sea at Byblus. 
When in flood its waters exhibit a deep red tinge; hence 
the legend that connects it with the wound of Adonis. 

“ "Wliile smootli Adonis from his native rook, 

Ean purple to the sea, suppos’d with blood 
Of Thammuz yearly wounded.” — Milton. 

ADONIS, a genus of ranunculaceous plants, Imown 
commonly by the names of Pheasant’s Eye and Flos 
Adonis. There are ten or twelve species given by authors, 
but they may be probably reduced to three or four. There 
are two indigenous species, Adonis autumnahs and Adonis 
ceslivedis. They are commonly cultivated. An esirly flnwer- 
ing species, Admis v&malis, is well worthy of cultivation. 

ADOPTIAN CONTEOVEESY, a controversy relating 
to the sonship of Christ, raised in Spain by Elipandus, 
archbishop of Toledo, and Felix, bishop of TJrgel, towards 
the close of the 8th century. By a modification of the 
doctrine of Nestorius they maintained that Christ was 
really the Son of God in his divine nature alone, and that 
in his human nature he was only the Son of God by adop- 
tion. It was hoped that this view would prove more 
acceptable to the Mahometans than the orthodox doc- 
trine, and Elipandus especially was very dihgent in pro- 
pagating it. Felix was instrumental in introducing it into 
that part of Spain which belonged to the Franks, and 
Charlemagne thought it necessary to assemble a synod at 
Eatisbon (792), before which the bishop was summoned to 
explain and justify the new doctrine. Instead of this he 
renounced it, and confirmed his renundation by a solemn 
oath to Pope Adrian, to whom the synod sent him. The 
recantation was probably insincere, for on returning to his 
diocese he taught adoptianism as before. Another synod 
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was held at Frankfort in 794, by which the new doctiiue 
was again formally condemned, though neither Felix nor 
any of his followers appeared. A friendly letter fzom 
Alcuin, and a controversial pamphlet, to which Felix re- 
phed, were followed by the sending of several commissions 
of cler^ to Siiain to endeavour to put down the heresy. 
ArchbSiop Leidrad of Lyons being on one of these com- 
missions, persuaded Felix to appear before a synod at 
Aix-la-Chapelle in 799. There, after six days’ disputing 
with Alcuin, he again recanted his heresy. The rest of his 
life was spent under the supervision of the archbishop at 
Lyons, where he died in 816. Elipandus, secure in his see 
at Toledo, never swerved from the adoptian views, which, 
however, were almost universally abandoned after the two 
leaders died. The controversy was revived by solitary advo - 
cates of the heretical opinions more than once during the 
Middle Ages, and the questions on which it turns have, in 
one form or another, been the subject of frequent discussion. 

ADOPTION, the act by which the relations of paternity 
and fiEation are recognised as legally existing between 
persons not so related by nature Cases of adoption were 
very frequent among the Greeks and Eomans, and the 
custom was accordingly very strictly regulated in their laws. 
In Athens the power of adoption was allowed to all citizens 
who were of sound mind, and who possessed no male off- 
spring of their own, and it could be exercised either during 
Metimo or by testament. The person adopted, who re- 
quired to be himself a citizen, was enrolled in the family 
and derms of the adoptive father, whose name, however, he 
did not necessarily assume. In the interest of the next of 
km, whose rights were affected by a case of adoption, it 
was provided that the registration should be attended with 
certain formalities, and that it should take place at a fixed 
time — ^the festival of the Thargelia, The rights and duties 
of adopted childicn wore almost identical with those of 
natural offspring, and could not be renounced except in the 
case of one who had begotten children to take his place in 
the family of his adoptive father. Adopted into another 
family, children ceased to have any claim of kindred or 
inheritance through their natural father, though any rights 
they might have through their mother were not similarly 
affected. Among the Eomans the existence of the patria 
potestas gave a peculiar significance to the custom of adop- 
tion. The motive to the act was not so generally child- 
lessness, or the gratification of affection, as the desire to 
acquire those civil and agnate rights which were founded 
on the pedria potestas. It was necessai^, however, that the 
adopter should have no children of his own, and that he 
should be of such an age as to preclude reasonable expec- 
tation of any being bom to him. Another limitation as to 
age was imposed by the maxim adoptw imitalwr naturam, 
which required the adojitive father to be at least eighteen 
years older than the adopted children. According to the 
same maxim eunuchs were not permitted to adopt, as being 
impotent to beget children for themselves. Adoption was 
of two kinds according to the state of the person adopted, 
who might be either still under the patria potestas {aMeni 
jvris), or his own master {sui fwris). In the former case 
the act was one of adoption proper, in the latter case it was 
styled adrogalim, though the term adoption was also used 
in a general sense to describe both species. In adoption 
proper the natural father publicly sold his child to the 
adoptive father, and the sale being thrice repeated, the 
maxhn of the Twelve Tables took effect, Si pater fHitum ter' 
vemmdwl, filius a patre liber esto. The process was rati- 
fied and completed by a fictitious action of recovery brought 
by the adoptive father against the natural parent, which the 
latfcter did not defend, and which was therefore llmown as the 
eessio in jure. AdrogaMon could be' accomplished origin- 
ally only by the authority of the people assembled in the 
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Qomitia, but from tlie time of Diocletian it was effected by 
an impel lal rescript Females could not be adrogated, 
and, as they did not possess the patria putestas, they could 
uut exercise the right of adoption in either kind. The 
whole Roman law on the subject of adoption will be found 
in Justinian’s Institutes, lib, L tit. 11. In Hindoo law, 
as in nearly every ancient system, wills are almost un- 
known, and adoptions take their place. The strict law 
of adoption in India has been relaxed to the extent 
that a Hindoo widow may adopt when her deceased 
husband has not done so. Adoption is not recognised 
in the laws of England and Scotland, though there 
are legal means by which one may be enabled to assume 
the name and arms and to iuheiit the property of a 
stranger. In France and Germany, which may be said 
to have embodied the Roman law in their junspru- 
dence, adoption is regulated according to the prmciples 
of Justinian, though with several more or less important 
modifications, rendered necessary by the usages of these 
countries respectively. The part played by the legal 
fiction of adoption in the constitution of primitive society 
and the civilisation of the race is so important, that Six 
Henry S. Marne, in his valuable work on Ancient Law, 
expresses the opinion that, had it never existed, the primi- 
tive groups of mankmd could not have coalesced except on 
terms of absolute superiority on the one side, and absolute 
subjection on the other. With the institution of adoption, 
however, one peoiile might feign itself descended from the 
same stock as the jioople to whose sacra gentilvcia it was ad- 
mitted, and amicable relations were thus established between 
stocks which, but for this expedient, must have submitted 
to the arbitrament of the sword with aU its consequences. 

Adoption, as a Biblical term, occurs only in the New 
Testament, In Old Testament history the practice was 
unknown, though cases approximating to it have been 
pointed out. In the Hew Testament vloOema occurs in 
several passages, on which is founded one of the leading 
doctrines of theology. 

ADORATIOH(from os, oris, the mouth, or from oro, to 
pray), an act of homage or worship which, among the 
Romans, was performed by raising the hand to the mouth, 
kissing it, and then waving it in the direction of the 
adored object. The devotee had his head covered, and 
after the act turned himself round from left to right. 
Sometimes he kissed the feet or knees of the images of the 
gods themselves, and Satmm and Hercules wei’e adored 
with the head bare By a natural transition the homage 
that was at first paid to divine beings alone came to be 
paid to men in token of extraordinary respect. Those 
who approached the Greek and Roman emperors adored by 
bowing ox kneeling, laying hold of the imperial robe, and 
presently withdrawing the hand and pressing it to the lips. 
In eastern countries adoration was performed in an attitude 
still more lowly. The Persian method, introduced by 
Cj^is, was to bend the knee and fall on the face at the 
prince’s feet, striking the earth with the forehead, and 
kissing the ground. Homage in this form was refused by 
Conon to Artaxerxes, and by CaUisthenes to Alexander the 
Great. In England the ceremony of kissing the king’s or 
queen’s hand, and some other acts which are performed 
kneehng, may be described as forms of adoration. Adora- 
tion is applied in the court of Rome to the ceremony of 
kissing the Pope’s foot, a custom which is said to have 
been introduced by the popes after the example of the 
Emperor Diocletian. In the Romish Ohurch a distinction 
is made between ZcUina, a worship due to God alone, and 
Nulia or Jffyperdvlia, the adoration paid to the Virgin, 
saints, martyrs, crucifixes, the host, «kc. 

ADOUR, the ancient Aturus, a river of France which 
rises near Bardge, in the department of Upper Pyrenees, 
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and, flowing first northwards, then with a cnciut to the 
west, passes through the departments of Gers and Laude.s, 
and falls into the Bay of Biscay 3 miles below Bayonne. 
Its length is about 180 miles, and it is navigable for about 
70 miles, as far as St Sdver. Bagneres-de-Bigorre, Tarbes, 
and Dax are the other important towns on its banks. 

ADOWA, the capital of Tigrd, in Abyssinia, is situated 
in 14° 12' H. lat, 39° 3' E. long., on the left bank of 
the River Hasam, 145 miles H.E. of Gondar. It is built 
on the eastern declivity of a hdl overlooking a small plam, 
and has regular streets, ornamented with trees and gardens. 
The town derives its chief unportance from its situation on 
the route between Massowah and Gondar, which has caused 
it to become the great entrepot of traffic between the ex- 
tensive table-land of Tigrd and the coast. Gold and ivory 
are included in its transit trade, and hardware is manu- 
factured, as well as the coarse cotton cloth which circulates 
in Abyssinia as the medium of exchange in place of money. 
Population about 6000. 

ADRA, the ancient Ahdera, a seaport of Spain on the 
Mediterranean, in the province of Almeria, 60 mdes S.E. 
of Grenada. Lead is extensively wrought in the neigh- 
bourhood, and exported to Marseilles. The othci exports 
include wheat and sugar. Population, 7400. 

ADRASTUS, in Legendary Ilistory, was the son of 
Talaus, king of Argos, and Lysianassa, daughter of Polybus, 
king of Sicyon, Being driven from Argos by Amphiaraus, 
Adrastus repaired to Sicyon, where he became king on the 
death of Polybus. After a time he was reconciled to 
Amphiaraus, to whom ho gave his sister in marriage, 
returned to Argos, and occupied the throne. He acqiured 
great honour in the famous war against Thebes, winch ho 
undertook for the restoration of Ms son-in-law Polynicos, 
who had been deprived of Ms rights by Ms brother Eteucles, 
notwithstanding the agreement between them. Adrastus, 
followed by Polynices and Lydeus, Ms two sons-iu-law, 
Amphiaraus, Ms brother-in-law, Capancus, Hippoinedon, 
and Parthenopseus, marched against the city of Thebes, and 
on Ms way is said to have founded the Hemoan gamo,s. 
This is the expedition of the Beven WoHhies against Thebes 
wMch the poets have made nearly as famous as the siege 
of Troy. As Amphiaraus had foretold, they aU lost their 
hves in tMs war except Adrastus, who was saved by the 
speed of Ms horse Arion. Ten years after, at the insti- 
gation of Adrastus, the war was renewed by the sons of 
the cMefs that had fallen. This expedition was called 
the War of the Epigoni, and ended in the taking and 
destruction of Thebes. Hone of the foUowors of Adrastus 
perished in it except Ms son Ailgialeus. The death of 
this son affected Adrastus so much that he died of grief 
at Megara, as he was leading back Ms victorious army. 

ADRIA, a city of Italy, in the province of Rovigo, 
between the rivers Po and Adige. It is a place of great 
antiquity, and was at an early period a seaport of such 
importance and celebrity as to give name to the sea on 
which it stood. Originally an Etruscan colony, it enjoyed 
for a time remarkable prosperity; but under the Romans 
it appears never to have been of much importance, ami 
after the fall of the 'Western Empire it rapidly declined. 
The dykes wMch protected the surrounding country from 
mundation were neglected, the canals became choked, and 
the mud and other deposits brought down by the waters of 
the Po and Adige caused a gradual extension of the land 
into the Adriatic, so that Adna ceased to be a seaport, and 
is now 16 miles from the sea, on whose shores it formerly 
stood. By the draining of the neighbouring lands, the 
modern town has been much improved. It has some trade 
in ^ain, cattle, fish, wine, and earthenware, is the seat of 
a bishopric, and has a museum of Greek and Roman anti- 
quities. A httle to the south, extensive remains of the 
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ancient city have been discovered deeply imbedded in the 
accumulated soil. The population of Adria is 10,000. 

ADKIA (6 ’ASpias — Acts xxvii. 27) in St Paul’s time 
meant all that part of the Mediterranean between Crete 
and Sicily. This fact is of importance, as it relieves us 
from the necessity of finding the island of MeHta, on which 
Paul was shipwrecked, in the present Adriatic Gulf. 

ADEIAN, a town of the United States, capital of 
Lenawee co., Michigan, situated on a branch of the Raisin 
river, and on the Michigan Southern Railway, 73 miles 
W S.W. of Detroit. Adrian is the centre of trade for the 
surrounding district, which is chiefly grain-producing. Its 
extensive water-power is employed in mills of various kinds 
It has several fine churches and other pubhc buildings. 
Population in 1870, 8438. 

ADRIAN, Publius .^lius, Roman emperor. See 
Hadrian and Roman History. 

ADRIAN (sometimes written Hadrian) was the name 
of six popes : — 

Adrian I., son of Theodore, a Roman nobleman, occupied 
the pontifical chair from 772 to 795. Soon after his 
accession the territory that had been bestowed on the 
popes by Pepin was invaded by Desiderius, king of the 
Longobards, and Adrian found it necessary to invoke the 
Bid of Charlemagne, who entered Italy with a large army, 
and repelled the enemy. The pope acknowledged the 
obligation by conferring upon the emperor the title of 
Patrician of Rome, and Charlemagne made a fresh grant of 
the territories orginaUy bestowed by his father, with the 
addition of Ancona and Benevento, The friendly relations 
thus established between pope and emperor continued 
unbroken, though a serious difference arose between them 
on the question of the worship of images, to which Charle- 
magne and the GalHcan Church were strongly opposed, 
while Adrian favoured the views of the Eastern Church, 
and approved the decree of the Council of Nicasa (787), 
confirming the practice and excommunicating the icono- 
clasts. It was in connection with this controversy that 
Charlemagne wrote the so-called Libri Carolini, to which 
Adrian replied by letter, anathematising all who refused 
to worship the images of Christ, or the Virgin, or saints. 
Notwithstanding this, a synod, held at Frankfort in 794, 
anew condemned the practice, and the dispute remained 
unsettled at Adrian’s death. An epitaph written by 
Charlemagne in verse, in which he styles Adrian “ father,” 
proves that his friendship with the pontiff was not dis- 
turbed by the controversy in which they were so long 
engaged. 

Adrian II., bom at Rome, became pope in 867, at the 
ago of seventy-six. He faithfully adhered to the ambi- 
tious policy of his immediate predecessor, Nicholas I., and 
used every means to extend his authority. His persistent 
endeavours to induce Charles the Bald to resign the king- 
dom of Lorraine to the emperor were unsuccessfid. 
Hincmar, archbishop of Rheims, who had crowned Charles, 
denied the pope’s right to interfere in the matter, and 
maintained that the threatened excommunication of the 
king’s adherents would have no validity. Adrian was for 
the time more successful in his contest with the patriarch 
of Constantinople — the sentence of deposition he passed 
upon Photius being confirmed by a council of the Eastern 
Church held in 869-70. His arrogant measures were, 
however, the immediate occasion of the schism between the 
Greek and Latin churches. Adrian had himself been 
married, but put away his wife on ascending the papal 
throne, and a council called by him at Worms in 868 
decreed the cehbacy of the clergy. He died in 872. 

Adrian HI., bom at Rome, succeeded Martin H. in 
884, and died in 885 on a journey to Worms. 

Adrian IV., whose name was Nicholas Breakspeare, 
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was born before 1100 a.d at Langley, near St Albans, in 
Hertfordshire, and is the only Englishman who has occupied 
the papal chair. His request to be allowed to take the 
habit of tlie monastery of St Albans having been refused 
by Abbot Richard, he proceeded to Paris, where he studied 
with diligence, and soon attained great proficiency, espe- 
cially m theology Being admitted, after a period of pro- 
bation, a regular clerk in the monastery of St Rufus, in 
Provence, he distinguished himself so much by his learning 
and strict observance of the monastic discipline that he was 
chosen abbot when the office fell vacant. His merit became 
known to Pope Eugenius III., who created him caidinal- 
bishop of Alba m 1146, and sent him two years later as his 
legate to Denmark and Norway. On this mission he con- 
verted many of the inhabitants to Christianity, and erected 
Upsal into an archiepiscopal see. Soon after his return to 
Rome, Anastasius, successor of Eugenius, died, and Nicholas 
was unanimously chosen pope, against his own inclination, 
in Nov. 1154. On hearing of the election, Henry II. of 
England sent the abbot of St Albans and three bishops to 
Rome with his congratulations, which Adrian acknowledged 
by granting considerable privileges to the monastery of St 
iJbans, including exemption from all episcopal juris- 
diction except that of Rome. The bestowal by Adrian of 
the sovereignty of Ireland upon the English monarch was 
a practical assertion of the papal claim to dispose of king- 
doms. The act, besides facilitating and hastening the 
subjection of Ireland to England, was also the means of 
inducing Henry to jaeld the long-contested point of lay 
investiture to ecclesiastical offices. The beginning of 
Adrian’s pontificate was signalised by the energetic 
attempts of the Roman people to recover their ancient 
liberty under the consuls, but the pope took strong 
measures to maintain his authority, compelling the magis- 
trates to abdicate, laying the city under an interdict, and 
procuring the execution of Arnold of Brescia (1166). In 
the same year he excommunicated William, king of Sicily, 
who had ravaged the territories of the church, but the ban 
was removed and the title of King of the Two Sicilies 
conferred on William in the following year, on the promise 
of a yearly tribute to the Holy See. With Adrian com- 
menced the long and bitter conflict between the papal 
power and the house of Hohenstaufen which ended in the 
humiliation of the latter. Frederick Barbarossa having 
entered Italy at the head of a large army for the purpose 
of obtaining the crown of Germany from the hands of the 
pope, Adrian met him at Sutri. The demand that he should 
hold the pope's stirrup as a mark of respect was at first 
refused by Frederick, whereupon the pope on his part with- 
held from the emperor the osmium pads, and the cardinals 
ran away in terror. After two days’ negotiation, Frederick 
was induced to yield the desired homage, on the representa- 
tion that the same thing had been done by his predecessors. 
His holiness then conducted the emperor to Rome, where 
the ceremony of coronation took place in the Church of St 
Peter’s. It was in these transactions that the quarrel 
originated. A letter addressed by the pope to Frederick 
and the German bishops in 1167 asserted, on the ground 
of the ceremonies that had taken place, that the emperor 
held his dominions as a leneficium. The expression, being 
interpreted as denoting feudal tenure, stirred up the fiercest 
indignation of Frederick and the Germans, and though 
explanations were afterwards given with the view of show- 
ing that the word had not been used in an offensive sense, 
the breach could not be healed. Adrian was about to 
pronounce the sentence of excommunication upon Frederick 
when he died at Anagni on the 1st Sept. 1159. 

Adrian V., a Genoese, whose name was Ottoboni Fiesci, 
occupied the papal throne for only five weeks in 1276. 
When congratulated on his accession he replied in the 
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Vf^eU-knoT^Ti words, “ I wish you had fotuid me a healthy 
cardinal rather than a dying pope.” 

Adrian TI , born of humble parentage at Utrecht in 
1459, studied at the university of Louvain, of which he 
became vice-chancellor. He was chosen by the Emperor 
Maximilian to be tutor to his grandson, the Archduke 
Charles, through whose interest as Charles V. he was after- 
wards raised to the papal throne. In 1617 he received the 
cardinal’s hat from Leo X., and in 1519 he was made 
bishop of Tortosa. After the death of Ferdinand he was for 
a time regent of Spain. He was chosen pope Jan 9, 1522 , 
but the election was very displeasing to the peo^ile of Home, 
as the new pope, in contrast with his predecessor Leo, was 
known to be veiy rigid in discipline and frugal in his mode 
of living. On his accession, contrary to the usual custom, 
he did not change his name, and he showed his dislike to 
ostentation in many other ways In regard to the great 
fact with wliich he had to deal — ^tlie Eeformation — ^A/irian’s 
conduct showed that he did not fuUy estimate the gravity 
of the crisis. Acknowledging the corruptions of the church, 
he did Ills utmost to reform certain external abuses; but 
when his proposed measures failed to win back Luther and 
the other reformers, he immediately sought to supjiress 
their doctrines by force. He died on the 14th September 
1523. So httle did the people care to conceal their joy at 
the event that they wrote on the door of his physician’s 
house the words “ the saiiour of his countiy.” 

ADRIAN, Cardinal, was born at Corneto, in Tnsca ny, 
and studied at Rome. He was sent by Iimoceut VHI. as 
nuncio to Britain, to endeavour to reconcile James IH. of 
Scotland and his subjects. That king having died, Adrian 
remained in England, where Henry VII. presented him to 
the bishopric of Hereford, and afterwards to that of Bath 
and Wells, hut he never resided in either of these dioceses. 
On his return to Rome he became secretary to Pope 
Alexander VI., who employed him in various missions, and 
subsequently invested lum with the purple. It was Adrian 
in particular that Alexander is said to have meant to poison 
in order that he might seize on his great wealth, when, as 
is generally reported, he fell a victim to his own wicked- 
ness. Not long after the elevation of Leo X. to the papal 
chair he was implicated in the conspiracy of Cardinal 
Petrucci against that pontiff. He confessed his guilt; and 
pardon being offered only on condition of his payment of 
a fine of 25,000 ducats, he resolved to fly from Rome. It 
is supposed that he was murdered hy a domestic who 
coveted his wealth. Adrian was one of the first who sought 
to restore the Latin tongue from its mediaeval comiptions 
to classical purity. He wrote I?e Vera FMosopkia, a re 
ligious treatise, printed at Cologne in 1548; De Sermom 
Latino, a learned work, published at Rome in 1515, and re 
peatedly since; a treatise, De Ymatime; and some Latin 
verses. 

ADRIANI, Giovanni Battista, horn of a patrician 
family of Florence about 1511, was secretary to the republic 
of Florence, and for thirty years professor of rhetoric at 
the university. He wrote a history of his own times, from 
1536 to 1574, in Italian, which is generally, but according 
to Brunet erroneously, considered a continuation of Guic- 
ciardini. De Thou acknowledges himself greatly indebted 
to this history, praising it especially for its accuracy. Adriani 
composed funeral orations on the Emperor Charles V. and 
other noble personages, and was the author of a long letter 
on ancient painters and sculptors prefixed to the third 
volume of Vasari. He died at Florence in 1579. 

ADBIANOPL’E (called by the Turks Edeeneh), a city 
of European Turkey, in the province of Rumelia, 137 
mflea W.N.W. of Constantinople; 41® 41' N. lat., 26° 35' 
E. long. It is pleasantly situated partly on a hill and 
partly on the banks of the Tundja, near its confluence 
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with the Maritza. Next to Constantinople, Adiianople is 
the most important city of the empire. It is the seat of a 
hishop of the Greek Church The streets are narrow, 
crooked, and filthy, its ancient citadel, and the walls which 
formerly surrounded the town, are now in nuns. Of its 
pubhc buildings the most distinguished are the Eski-Berai, 
the ancient palace of the sultans, now in a state of decay; 
the famous bazaar of Ali Pacha; and the mosque of the 
Sultan SeUm IL, a magnificent specimen of Tuikish archi- 
tectnre, which ranks among the finest Mahometan temples. 
The city has numerous baths, caravanseries, and bazaais; 
and considerable manufactures of silk, leather, tapestiy, 
woollens, linen, and cotton, and an active general trade. 
Besides fruits and agricultural produce, its exports mcliide 
raw cotton, opium, rose-water, attar of roses, wax, and 
the famous dye known as Turkey red. The surrounding 
country is extremely fertile, and its wines are the best pro- 
duced in Turkey. The city is supplied with fresh water 
hy means of a noble aqueduct earned by arches over an 
extensive vaRey. There is also a fine stone bridge here 
over the Tundja. During winter and spring the Maritza 
is navigable up to the town, but Enos, at the month of that 
nver, is properly its seaport. Adrianople was called 
TTskadama previous to the time of the Emperor Hadidan, 
who improved and embellished the town, and changed its 
name to Hadrianopolis. In 1360 it was taken % the 
Turks, who, from 1366 till 1453, when they got possession 
of Constantinople, made it the seat of their government. 
In the campaign of 1829 Adrianople surrendered to the 
Russians without making any resistance, but was restored 
after the treaty of peace signed the same year. Population, 
140,000. 

ADRIATIC SEA, ihe Adiiaticum Mare of the ancients, 
is an arm of the Mediterranean which separates Italy from 
Triest, Croatia, Dalmatia, and Albania. It extends from 
40° to 45° 60' N. lat. in a N W. direction. Its oxtrciuo 
north-west portion forms the Gulf of Venice, and on the cast 
side are the gulfs of Triest, Fiume, Cattaro, and Diino. Its 
greatest length is 450 miles, its mean breadth 90 miles, 
and its depth varies from 12 to 22 fathoms. The wcslciu 
or Italian coasts are generally low and marshy; but the 
eastern shores are steep and rocky, and the abounding 
creeks and inlets, with the numerous islands, afford to 
mariners many safe natural harbours. The ebbs and flows 
of the tide in the Adriatic are inconsiderable, though more 
observable than in the Mediterranean generally; and its 
saltness is a little greater than that of the ocean. The 
prevalence of sudden squaUs from the N.E. and S.E. renders 
Its navigation hazardous, especially in winter. Excejit the 
Po and Adige, no considerable nvers flow into the Adriatic. 
Its chief emporia of trade are Venice, Triest, and Ancona. 
The port of Brindisi, on the Italian coast, near the southern 
extremity of the Adriatic, is rapidly rising in importance 
as the point of arrival and departure of the Peninsular and 
Oriental Company’s steamers conveying the overland mails 
between England and the East. The name Adriatic is 
derived from Adria, between the mouths of the Po and the 
Adige, and not from Adria in Picenum. (See Highlands and 
Island of the Adriatic, by A. A. Paton, 2 vols. 8vo, 1849; 
jSiho9'es of the Adriatic, by Viscountess Strangford, 1864.) 

ADULE or Aduxis, a town on the Red Sea. See Zulla. 

ADULLAM, in Scripture Geography, a city in the plain 
countiy of the tribe of Judah. The cave AduUam, in 
which David took refuge after escaping from Gath (1 Sam. 
xxii. 1), was probably situated among the mountains to 
the east of Judah, near the Dead Sea. From its being 
described as the resort of " every one that was in distress,’' 
or “in debt,” or “discontented,” it has often been humor- 
ously alluded to, as hy the Baron oJt Bxadwardine in 
Waverley, chap. 67. 
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A DULTEKATION, the act of debasing a pure or 
genuine commodity for pecuniary profit, by adding 
to it an inferior or spurious article, or by ta!^g from it 
one or more of its constituents. The term is derived from 
the Latm adultero, which in its various inflections signifies 
to defile, to debase, to corrupt, to sophisticate, to falsify, to 
counterfeit, &c. The objects of adulteration are fourfold, 
namely, to increase the bulk or weight of the article, to 
improve its appearance, to give it a false strength, or to 
rob it of its most valuable constituents. All these adul- 
terations are manifestly of a designedly fraudulent character, 
and are therefore properly the subjects of judicial inquiry j 
but there may be accidental corruptions and adulterations 
of a commodity, arising from natural or unavoidable causes, 
as when damd or ergot become mixed with grain in the 
fields of the slovenly farmer, or when an article becomes 
changed and deteriorated from spontaneous decay, or when 
mineral matters and other impurities are accidentally derived 
from the machinery or vessels in which the thing is prepared 
or kept. The recognition of such impurities, and the tracing 
of them to their source, is of prime importauce in pursuing a 
charge of adulteration. Few articles of commerce, however, 
are exempt from fraudulent adulteration, and the practice 
of it has grown with the competition of trade, and the 
removal of those wholesome restrictions which in former 
times were so energetically opposed to all kiuds of dishonest 
dealing; for the gudda and companies of all large cities 
had thoir corporate regulations for supervising and gOTem- 
ing every description of trade and manufacture. The excise, 
too, including the customs, had until recently control over 
the quality of aU exeiseable articles; and although the 
prime object of this was to protect the revenue of the 
country, yet it also served to prevent adulteration. In 
addition to this there were in ancient times ordinances of 
assize for regulating the price and quality of the common 
necessaries of life. As far back as the reign of John (1203) 
there was a proclamation throughout the Icmgdom for 
enforcing the legal obligations of assize as regard bread ; 
and in the following reign the statute (51 Hen. III. stat. 6), 
entitled the Pillory and Tumbrel, was framed for the 
express purpose of protecting the public from the dishonest 
dealings of bakers, vintners, brewers, butchers, £uid others. 
This statute is deserving of notice as the first in which the 
adulteration of human food is specially noticed and prohi- 
bited ; and it seems to have been enforced with more or 
less of rigour until the time of Anne, when it was repealed 
(8 Anne, c. 19). According to Liher Albv^, it was strictly 
observed in the days of Edward L, for it states that “if 
any default shall be found in the bread of a baker in the 
city, the first time, let him be drawn upon a hurdle from 
the Guildhall to his own house through the great street 
where there be most people assembled, and through the 
great streets which are most dirty, with the faulty loaf 
hanging from his neck ; if a second time he shall be found 
committing the same offence, let him be drawn from the 
GuildhaU through the great street of Cheepe, in the manner 
aforesaid, to the pillory, and let him be put upon the 
pillory, and remain there at least one hour in the day ; and 
the third time that such default shall be found, he shah be . 
■drawn, and the oven shaU be puhed down, and the baker 
made to forswear the trade in the city for ever.” Vintners, 
spicers, grocers, butchers, regrators, and others, were subject 
to the hke punishment for dishonesty in their commercial 
dealings — ^it being thought that the pillory, by appealing 
to the sense of Siame^ was far more deterrent of such 


crimes than fine or imprisonmeut. But ah this has given 
way to the force of free trade, and now the practice of 
adulteration has become an art, in which the knowledge of 
science and the ingenuity of trade are freely exercised. 
Fifty years ago it attracted the attention of one of the most 
expert chemists of the day, Mr Accum, who, in his Treatise 
m Advltei'atimis of Food, and Culinary Poisons, declared it 
to be an “art and mystery.'' Subsequently to that, in 
1851 and the three foUowmg years, articles on the adultera- 
tion of food appeared in the Lancet, and the effect of 
those articles was to cah for a Parliamentary inquiry, which 
resulted in the Adulteration of Food Act of 1860. That 
Act of Parliament gave power to certain local authorities 
in England, Scotland, and Ireland to appoint analysts, 
having competent medical, chemical, and microscopical 
knowledge. The penalty for selling an adulterated article, 
knowing it to be so adulterated, was five pounds, and the 
costs of the proceedings. But as the statute was permissive, 
only a few analysts were appointed, and it soon became a 
dead letter. Attempts were subsequently made to improve 
the law, and to make it compulsory on local authorities to 
appoint analysts. One of these was the Bill of 1869, and 
another was that of 1871 — both of which were abandoned 
by their promoters. In the year 1872, however, an Act was 
passed, entitled An Act to amend the Laws for thePrevention 
of Adulteration of Pood, Drink, and Drugs. The main 
features of this Act are the following : — ^Local authorities in 
Er^land, Scotland, and Ireland are bound to appoint analysts 
wilh. competent medical, chemical, and microscopical know- 
ledge. They must also appoint officers or inspectors to 
purchase articles' of food, drink, and drugs within their 
respective districts, and take them to the analyst for 
examination. Other purchasers of such articles axe per- 
mitted, under proper restrictions, to have suspected articles 
analysed. On receiving a certificate from the analyst, 
stating that any article is adulterated, the inspector must take 
the necessary legal proceedings for the purpose of bringing 
the offender to justice. The penalty on conviction of 
mixing anything whatever with a drug, with the view of 
adulterating it, or of mixing any injurious or poisonous 
ingredient with any article of food or drink, is a sum not 
exceeding fifty pounds, together with the costs ; and for the 
second offence he shaU be guilty of a misdemeanour, and be 
imprisoned for a period not exceeding six calendar months 
with hard labour. The penalty for selling an adulterated 
axticLe with a guilty knowledge is a sum not exceeding 
twenty pounds, together with the costs ; and for a second 
offence, the justice may order the offender’s name, place of 
abode, and offence to be published in a newspaper, or in any 
manner he thinks fit, at the expense of the offender. 
Although the meaning of the term adulteration is not stnctly 
defined in the Act, yet it is declared that the admixture of 
anything whatever with an artide of food, drink, or drug, 
for the purpose of fraudulently increasing its weight or 
bulk, is an adulteration within the provisions of the Act. 
i The adulteration of intoxicating liquors is provided for by 
the Licensing Act 1872 (35 and 36 Viet. c. 94) ; and 
in this Act there is a schedule of substances, caUed 
teriom Ingredients,” which are considered to be adnltOTa- 
tions: they are GoccuIils vndicus, chloride of sodium or 
common salt, copperas, opium, Indian hemp, stryduaine, 
tobacco, darnel seed, extract of logwood, salts of zinc or 
lead, alum, and any extract or compound of any of these. 
The execution of this Act rests with the police authorities 
and the Inland 'Revenue. The penalties for adulteration. 
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are veiy seveie, leaving it tc the magistrate either to inflict 
a heavy fine or to send the oflender to pnson. In the year 
1869 an A.ct was passed to prevent the adulteration of seeds, 
in fraud of Her Majesty’s subjects, and to the great 
detriment of agriculture (32 and 33 Viet. c. 112), wherein 
it IS declared that the killing of seeds, the djdng of them, 
and the selling of such killed or dyed seeds, with intent to 
defraud, is punishable with a penalty not exceeding five 
pounds for the first offence, nor exceeding fifty pounds for 
a second or subsequent offence, together with thepubheation 
of the offender’s name, place of abode, and offence in any 
manner that the justice thinks fit. 

Adulteration in other countries is strictly prohibited 
under penal obligations The Prussian penal code provides 
that any person selluig adulterated or spoiled goods shall 
be liable to a penalty up to fifty dollars, or imprmo^ent 
for six weeks, with confiscation of goods • and it is not 
necessary to prove that the seller was aware of the adniterar 
tion. In Holland, the Dutch law is very similar to the 
code Napoleon, and inflicts a punishment of imprisonment 
for from six days to two years, \vith a fine of from 16 to 
600 francs. The adulteration of bread with coppieras or 
sulphate of zme is dealt with by imprisonment of from two 
to five years, and a fine of from 200 to 500 flonns. In 
Paris, malpractices connected with the adulteration of food 
are investigated by the Conseil de Salubrite and punished. 
Much valuable information concerning the adulteration of 
food, drink, and drugs in forci^ countries has lately been 
obtained from the various British legations and consulates 
abroad, through a circular addressed to them from the 
Foreign Office. These investigations were commenced by 
the late Earl of Clarendon, and have been continued by 
Earl Granville. The results have been published in the 
Food Jout%al for 1870 and 1871 ; and they are epitomised 
at page 193 of the journal of the last mentioned date. 

Among the adulterations which are practised for the 
purpose of fraudulently increasing the weight or hulk of an 
article are the following : — 

1. Adulterations of IMh . — This is commonly effected by 
the addition of water— technically termed Simpson 3 and it 
is known by the appearance of the milk, the specific graidty 
of it, the quantity of cream which nses, and the chemic^ 
composition of the milk. Good milk has a nch appearance, 
and a full pleasant taste. Its specific gravity ranges from 
1029 (water being 1000) to 1032 — ^the average being 1030. 
If, therefore, the density of milk is above 1030, other 
conditions corresponding, the inference is that the sample 
is unusually good. Between 1028 and 1030 it is most 
probably genuine. At from 1026 to 1028 it is of doubtful 
quality, and below that, unless the amount of cream is 
enormously large, the sample is not genuine. An instru- 
ment, called a gcdactometer, has been constructed to show the 
specific gravity of milk at a glance 3 but it must always be 
remembered that wbile the addition of water tends to lower 
the gravity of milk, so also does the presence of much 
cream, and therefore a sample of skimmed milk may show 
a high gravity even when diluted with water. The per- 
centage quantity of cream is ascertained by means of an 
instrument called a laMometer. It is a glass tube about 10 
or 11 inches long and half an inch in diameter, graduated 
into 100 parts. Having shaken a sample of milk so as to 
diffuse the cream throughout its bulk, it is poured into the 
lactometer to the topmost division 3 and after standing for 
12 hours, to allow the cream to rise, the proportion of it is 
read off from the divisions on the tube. Good milk shows 
a range of from 8 to 12 divisions. Conjoined with the 
prece{hng test, this affords reliable iudication of the quality 
of the sample. After removing the cream, the gravity 
should be again taken, and this should not be lower than 
1030. The chemical composition of milk varies to some 
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extent wdth the breed of the cow, its age, the diet ipou 
which it IS fed, the time of calving, and the time of milking , 
for afternoon milk is generally richer than moining, and 
the last drawn than the first. But taking tlie results of a 
large number of analyses by different chemists, it _may be 
said that the average percentage composition of milk is as 
follows: — Casein or cheese matter, 3 64 3 butter, 3-55, 
milk, sugar or lactose, 4-70 3 saline matter, 0-81, and 
water, 87-30. If, therefore, 1000 grains of milk be treated 
with a few drops of acetic acid, and then heated in a flask 
to about ]20°Fahr., the casein of the millc will curdle, 
and enclose within it all the butter. When it is quite cold, 
it can easily be filtered, and when dTj--, the curd and butter 
should weigh from 75 to 85 grains 3 and the serum or whey 
should have a density of about 1029. The addition of 
mineral matter, as common salt or carbonate of soda, to 
milk is easily recognised by an examination of the ash or 
salme constitntents. 1000 grams of good milk evaporated 
to dryness will produce from 120 to 130 grains of solid 
matter, of which about 8 grains are mineral 3 and these are 
left in the platinum capsule, when the solid matter is 
incinerated or burnt to an ash. Of this ash about half is 
phosphate of lime, and 2-7 are alkahne chlorides, the rest 
bemg phosphates of magnesia and hon, with a httle 
carbonate of soda. Any notable increase, therefore, in tho 
proportion of ash, or any large duninution of it, -^yiU show 
adulteration. Colouring matter, as annatto, tfec., is known- 
by the peculiar tint of the milk 3 and starchy matters 
boiled to an emulsion will give their characteristic reactions 
with iodine, and will furmsh a sediment which the micro- 
scope win reveal. Fatty emidsions, in imitation of mfik, 
were used during the siege of Pans, on the recommendation 
of M. Dubrunfaut, who claims to have made a very perfect 
substitute by emulsifying fatty matter with an artificial 
whey or serum. This he did by dissolving from 40 to 50 
grammes of saccharine matter (lactose, glucose, or cane 
sugar), and from 20 to 30 grammes of albumen (dried ■white 
of egg), and from 1 to 2 grammes of the crystals of carbonate 
of soda, in half a htre of water, and then emulsifying with 
from 50 to 60 grammes of olive oil or other fatty substance. 
This is best done at a temperature of from 120'’ to 140® 
Fahr.3 and the liquid so prepared has the appearance of 
cream, and requires to he mixed ■with twice its volume of 
water to acqiure the consistence of millc. Gelatine may 
be used instead of albumen, the mixture being evne more 
nearly like rich cream than the former. M. Gaudiu says 
that any kind of fat may be used for this purjiose, pro'vided 
it is purified -with superheated steam 3 and M. Fan states 
that even horse grease may be so emiiloyed. M. Duina.s, 
however, is of opinion that none of those substitutes can 
take the place of milk for any time as dietetical agents. 
Milk from diseased animals, especially those affected with 
pleuropneumonia, and the foot-and-mouth disease, is very 
unwholesome, and ought not to he drunk. The diseased 
product is recognised by the presence of abnormal infiani- 
matory globules of the nature of pus, and by a large amount 
of epithelium cells. Preserved condensed milk is now so 
commonly used for food, that its properties when good 
should be known. 100 parts of the specimens at present in 
the market consist of from 14 to 18 parts of casein, from 
12 to 14 of butter, from 44 to 52 of sugar, and from 2*4 to 
2*7 of saline matter — ^making in all from 77 to 81 parts of 
solid matter — ^the rest, namely, from 23 to 19 parts, being 
water. It appears, therefore, that the concentration of tho 
milk has been carried to about one-third of its original bulk, 
and that sugar has then been added, so that -when diluted 
with t-wice its volume of water, it makes a sweet-tasting 
imTk of ordinary strength. Good cream should contain 
from 26 to 34 parts of butter, about 6 of casein, 2 of sugar, 
2 of saline matter, and from 62 to 56 parts of water. 
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2. Coffee lias from very early times been tbe subject 
of sophistication. As far back as 1725, the Act 2 Geo. L 
c. 30, took cognizance of the practice, and rendered it 
penal. In 1803 it was the object of very decisive 
measures, for by 43 Geo. III. c. 129, the officers of excise 
were empowered to search for, and to seize any burnt, 
scorched, or roasted peas, beans, or other grains or 
vegetable substance prepared in imitation of coffee , and 
any person manufacturing or selling the same was liable to 
a penalty of £100; gradually, however, it was found that 
use of torrefied vegetables in lieu of coffee, was becoming 
general in spite of these restrictions, and, therefore, m 
1822, the Legislature (3 Geo. IV. c. 53) thought it 
expedient to allow the manufacture and sale of scorched or 
roasted corn, peas, beans, or turnips, by persons who were 
not dealers or sellers of coffee or cocoa, provided the same 
was sold under license in a whole or unground condition, 
and in its proper name. The penalty for infraction of the 
law was £100 in the case of a dealer in coffee or cocoa, and 
£50 in that of a licensed dealer. At that time the use of 
chicory was not generally known in England, although it 
had long before been introduced into France as a substitute 
for coffee; and its use was encouraged by the first 
Napoleon, who thought thus to strike a blow at English 
commerce. It was also used in Belgium and the Nether- 
lands, so that travellers who visited Paris, Brussels, or 
Amsterdam, became acquamted with the substitute, and 
gradually acquired a taste for it. About the year 1820 
the first parcels of chicory were imported into this country, 
and it would seem that the public demand for it gradually 
increased; for in 1832 there was a minute of the Treasury 
uullifying the Acts of George III. and George IV, by 
allowing grocers and other dealers in coffee and cocoa to 
seU chicory, provided they, did not mix it with coffee. At 
a later period even this restriction was withdrawn ; for by 
Ihe Treasury minute of 1840, dealers in coffee were per- 
mitted to sell a mixture of chicory and coffee, provided a 
duty of 6d. per lb. was paid on aU the chicory imported for 
home consumption. The use of it being thus legalised, it 
rapidly came into favour, and Enghsh farmers found it 
profitable to cultivate the root, and to send it into commerce 
duty free. This roused the attention of the Government, 
for the duties on chicory and coffee began seriously to fall 
off. Even the quality of the coffee imported underwent a 
change; for instead of demanding the fine flavoured 
varieties, orders were given for a coarse and strong descrip- 
tion of plantation coffee, which would stand a good deal of 
chicory, as the grocers phrased it. All this was brought to 
the notice of the Lords of the Treasury, and in 1862 they 
revoked the order of 1840. But so strong was the influence 
of the trade upon Government, that in the following year 
the offensive minute was withdrawn, and grocers were again 
permitted to sell mixtures of coffee and chicory, provided 
the packet was distinctly labelled “ mixture of chicory and 
coffee.” The Treasury even went so far in 1868 as to 
direct the Commissioners of Inland Revenue, not to object 
to licensed dealers in coffee keeping and selling mangel- 
wurzel or beet-root mixed with coffee, provided they 
observed the same conditions as those laid down in the 
Treasury minute of 1 863 as to chicory and coffee. Up to this 
time the duty on chicory had been merely nominal ; but it 
was gradually increased until, in 1863, it was equivalent to 
that levied on coffee, and thus the revenue was protected, 
while adulteration was encouraged. The extent to which 
this was practised may be gathered from the Annual 
Reports of Mr Phillips, tiie principal chemist of the Liland 
Revenue Laboratory. During the years 1856 to 1862 
inclusive, when the dealers in coffee and chicory were 
visited by the officers of Excise, the average number of 
samples of coffee annually examined was 3053^, and of these 
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90, or nearly 3 per cent weie adulterated — ^the range being 
from 5*1 per cent, in 1856, to 1*8 per cent, in 1862 ; and 
the quantity of chicory in the mixture averaged 24 poi 
cent. In 1860 it was 29 per cent. Now, in all these cases 
the coffee was sold as pure coffee, with no label upon the 
package ; but when the mixtures of chicory and coffee were 
asked for, 7-3 per cent, were improperly labelled, and the 
average proportions of chicory ranged from 39 ‘8 per cent, 
in 1859, to 22 3 per cent, in 1862 — ^the average for the 
seven years, before the duties were equalised, being 30 ‘7 
per cent. In some cases, however, it reached to nearly 
90 per cent. — 40 to 50 per cent, being common propor- 
tions ; and to neutralise the peculiar sweetness, and the 
earthy flavours which such quantities of cliicory induced, it 
was, and still is the practice, to add more or less of the 
bitter material called “ finmgs,” which is a preparation of 
burnt sugar or caramel. Even chicory itself is now the 
subject of adulteration with roasted corn, beans, lupin seeds, 
acorns, horse-chesnuts, peas, pulse (called “ Hambro' pow- 
der”), mustard husks, coffee husks (called “flights”), and 
even spent coffee, besides various roots, as carrots, parsnips, 
mangel-wurzel, beet-root, dandelion, «fec. It is even said 
that spent tan and dried bullocks' livers have been employed 
for the purpose. The tests for these adulterations are the 
appearances presented by the tissues of the various vegetables 
when examined imder the microscope, and by the fact 
that infusion of chicory does not become discoloured when 
it is treated with iodine, as it contains no starchy matters. 
Ground coffee, also, is of such a greasy nature, from the 
presence of volatile oil, that when it is thrown upon water, 
it floats, and does not readily discolour the water; whereas, 
all the ^ulterating agents quickly sink in water, and give 
it a brown porter-hke appearance. It is not difficult indeed 
to separate, m a rough way, the coffee from its adulterating 
matters by merely stirring a given weight of the mixture 
in a tumbler of cold water ; after a few minutes, the coffee 
wiU be found upon the surface of the water, and the other 
things at the bottom of it. Chemical analysis also readily 
discovers the fraud. It might be thought that there was 
safety in purchasing the coffee-berries entire, but a veiy 
ingenious machine has been patented for the manufacture 
of spurious berries out of common vegetable substances. 

3. Tea. — ^Formerly, when the supply of tea to this 
country was entirely under the control of the East India 
Company, the adulteration of it in China was rarely 
practised, as every shipment of it was carefully examined 
by experienced officers at Canton, who rejected all teas of 
spurious or doubtful character. At that time, therefore, the 
adulteration of tea was carried on after it was imported into 
this country, and there were many legislative enactments 
prohibiting the practice. By the Act 2 Geo. 1. c, 3, 
every tea dealer was subject to a penalty of £100, if he 
was convicted of counterfeiting, altering, fabricating, or 
manufacturing tea, or mixing it with other leaves. Later 
still, the statutes of 4 Geo. II. c. 14, and 17 Geo. III. 
c. 29, and 4 Geo. IV. c. 14, dealt more precisely with the 
subject, and imposed other penalties. At that time the 
adidterations of tea were effected in a wholesale manner ; 
for according to Mr Phillips, of the Inland Revenue Office, 
there were in London alone, in 1843, as many as eight 
manufactories in which the exhausted leaves, obtained from 
hotels, coffee-houses, and elsewhere, were redried, and faced 
with rose-pink and blacMead, in imitation of genuine tea. 
More recently, however, the adulteration of tea has been 
practised by the Chinese, who find no difficulty in disposing 
of any kind of spurious tea to English merchants at Canton 
and Shanghai, who ship it to this country, and lodge it in 
the bonded warehouses with all the formalities of an 
honourable transaction, knowing that the difficulties of 
convicting thorn under the Adulteration of Food Acts and 
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Nuisances Removal Acts are almost insurmountable ; for, 
in the first place, the local sanitary authorities have no 
means of obtaining direct information of the existence of 
unsound or spurious tea, or other article of food or dnnk 
in bonded warehouses ; and secondly, if such information 
reaches them indirectly, they have no legal right of entry 
for the pxu’pose of examining the tea and tahing samples. 
But supposing both of these difficulties have been sur- 
mounted, and the tea has been found on analysis to he 
spurious, there yet remain the difficulties of obtainmg a 
justice’s order for its condemnation, an order from the 
customs for its removal, and an order which will satisfy 
the requirements of the wharfinger in whose custody it has 
been placed. But besides these, there are the difficulties 
of proving the ownership of the article, and the guilty 
knowledge of the broker who sells it. In illustration of 
this, wo may refer to the proceedings of the sanitary 
authorities of the city of London in their endeavour to 
suppress the importation and sale of spurious tea. In the 
month of March 1870, Dr Letheby, the food analyst for the 
city, reported that a large quantity of spurious tea had 
arrived i>i London from Ohma, and was lodged in the 
bonded warehouses of the city. It was described as “ Fine 
Moning Congou” from Shanghai j and it consisted of the 
redned leaves of exhausted tea, much of which had 
become imtrid before drying. It appears to have been 
•called in China “ Ma-loo mixture” — Maloo being the name 
of the street where it was prepared, and along the sides of 
which heaps of this trash might often be seen drying in the 
sun, with dogs and pigs walking over it. Proceedings 
were talcen under the Nuisance Removal Amendment Act 
{26 and 27 Yict. c. 117), for the purpose of obtaimng 
‘au order for the condemnation and destruction of the tea j 
but it was argued for the defence — let, That ‘‘tea” was not 
named in the Act of Parliament j 2d, That it was not 
included under the term “vegetable;” 3d, That it was 
not “ food and 4^7i, That bemg in a bonded warehouse, 
it was not “ exposed for sale.” The case, however, was so 
glaring that, after two days’ hearing, an order was given by 
the justice for its destruction ; hut as a case was granted 
for the opinion of the Court of Queen’s Bench, the order 
was suspended ; and as the application to the Court was 
never made, the order is still in abeyance. In another 
case, whore many chests of spurious “scented orange 
Pekoe siftings” were in bond, the oiderfor its condemnation 
was refuted on the ground that there was not sufficient 
evidence of the so-called tea being unwholesome, notwith- 
standing that it was not above one-sixth its proper strength ; 
that it had little or none of the active principles of tea; 
that it had an unpleasant odour and an acrid taste ; that a 
^eat portion of it was not tea at all, and that the rest of 
it was composed of exhausted tea leaves, with just enough 
good tea to give it a flavour. A Hke failure of justice 
occurred in the dty in 1866, when measures were taken by 
the sanitary authorities to prevent the sale of about 350,000 
lbs. of rotten and charred tea which had been saved from a 
fire at Beal’s wharf. The adulterations practised by the 
Chinese are numerous ; exhausted tea is redried and glazed 
in a very deceptive manner. Milbons of pounds of leaves 
of different plants, other than tea, are gathered and mixed 
with it. Mineral matter too, in the form, of <*-hinn. day, 
fine sand, and iron fibngs, are ingeniously incorporated with 
the leaf before curling, so that as mudi as from 20 to 40 
per cent, of impurity is thus mixed with it The tests, 
however, for these adulterations are very simple. In the 
first place, there is the usual trade test of infusion: a 
quantity of tea, amounting to the weight of a sixpence, is 
put into a small covered cup, and infused with about four 
ounces of boiling water for ten minutes. The infusion is 
then poured off b’om the leaves, and is examined for colour, 
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taste, and odour — all of which are characteristic. The 
leaves, too, are examined for soundness, for colour, for size, 
and for special botanical properties. Impurities like iron 
filmgs, sand, or dirt, are easily seen among the leaves, or at 
the bottom of the cup ; and when these are placed upon a 
coarse sieve and washed with water, the impurities pass 
through, and may be collected for examination. The leaves, 
too, betray by their coarseness and botanical characters, 
the nature and quabty of the tea ; for although the leaves 
of genuine tea differ much in size and form, yet their 
venation and general structure are very distinctive. Very 
young leaves are narrow, convoluted, and downy; those 
next m size and age have their edges delicately serrated, 
and the venation is scarcely perceptible; while those of 
larger size have the venation well marked, there being a 
series of loops along each side of the leaf extending from 
the mid-rib to the edge : the serrations also are stronger 
and deeper, beginning a short distance from the stem and 
running up the side of the leaf to the apex. In addition 
to this, the microscopic characters of the surface of the leaf 
are very characteristic. Further investigations of a chemical 
nature are sometimes needed to determine the question of 
adulteration; and these depend on the well-known com- 
position of good tea. In different cases, according to the 
age of the leaf and its mode of treatment, the proportions 
of its chief constituents may vary ; hut in a general way 
it may he said that the average composition of tea is as 
follows : — Moisture from 6 to 10 per cent. ; astringent 
matter (tannin), from 25 to 35 ; gum, from 6 to 7 ; 
albumiaous matters, from 2 to 3; thein, from 2 to 3; 
imneral matters (ash), from 5 to 6 ; and ligneous or woody 
tissue, from 60 to 60 per cent. Green tea, which is 
genoi^y made out of young leaves, contains the largest 
quantity of soluble matters; and these, when fully exhausted 
from the leaves by successive boiling in water, amount to 
from 25 to 35 per cent of the weight of the tea. In 
ordinary cases, when the tea is merely infused in boiling 
water, it does not yield above 25 per cent of extractive. 
Again, the ash of tea is very characteristic of its quality — 
old and spurious leaves, as well as tea adulterated with 
mineral matter, yielding more than 6 per cent, of ash. The 
chief constituents of the ash of good tea are potash and 
phosphoric acid, with a little lime, silica, and oxide of iron 
— there being but a trace of chlorine and sulphuric acid ; 
whereas the ash of old and exhausted leaves contains but 
little potash and phosphoric acid, in proportion to the lime 
and sfiica ; and in those cases where tea has been damaged 
by sea water, the amount of chloride is considerable. Iron 
filmgs in tea are easily discovered by means of a magnet, 
there being in some cases as much as 20 or 30 per cent, of 
this impmuty. Even when incorporated with the leaf 
before rolling and glazing, the fraud is detected by the 
attraction of the tea to the magnet. 

4. Cocoa in its natural state contains so much fatty 
matter (amounting to rather more than half its weight), 
that it has long been the practice to reduce it by means of 
sugar or farinaceous substances. The first of these pre- 
parations is called chocolate, and the latter is known by 
such names as granulated, flake, rock, soluble cocoa, &c. In 
some cases the mixture is adulterated with mineral matters, 
as oxide of iron, to give colour. These adulterations are 
recognised by the appearance and taste of tho preparation, 
by its microscopic characters, by the colour and reaction 
of its solution, and by the proportions of fat and mineral 
matters in it. 

5. Mread. — ^Especial care has been taken at all iimpjj to 
protect the public from the dishonest dfialing of bakers. 
The assize^ of bread, for example, is a very ancient iustitn- 
tion; for it was the subject of a proclamation in 1202, and 
it was the chief matter referred to in the notable statute of 
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the Pillory and Tumbrel (51 Henry HI. stat. 16) akeady 
mentioned. In the city of London, according to “ Zibet' 
Albris,” the assize of bread was an important institution. 
It was always made immediately after the feast of St 
Michael in each year, and very specific instructions were 
given for the guidance of the four discreet men who were 
to perform it ; for their decision regulated the business of 
the baker in respect of the price and quality of bread, (fee., 
for the current year; and woe to him if he disregarded it — 
there being numerous instances in Liber Albud^ oi the 
pillory and the thew in cases where bread had been found 
adulterated or of short weight. In the time of Anne, the 
assize of bread was still further regulated (8 Anne, c. 19), 
and in the year 1815 it was abolished by the statute 55 
Goo. III. c. 99. Especial provision, however, was made 
to guard against the frauds of adulteration, for several Acts 
of Parliament, especially 31 Geo. II. c. 29 and 1 and 2 
Geo. IV. 0 . 50, prohibited the use of alum and other 
spurious articles in bread under severe penalties. At the 
present time, the chief adulterations of bread are with alum 
or sulphate of copper for the purpose of giving solidity to 
the gluten of damaged or inferior flour, or with chalk or 
carbonate of soda to correct the acidity of such flour, or 
with boiled rice or potatoes to enable the bread to carry 
more water, and thus to produce a large number of loaves 
per sack of flour. In practice 100 lbs. of flour will make 
from 133 to 137 lbs. of bread, a good average being 136 
lbs. j so that a sack of flour of 280 lbs. should yield 95 
four-pound loaves. But the art of the baker is exercised to 
increase the number, and this is accomplished by harden- 
ing the gluten in the way already mentioned, or by means 
of a gummy mess of boiled rice, three or four pounds 
of which, when boiled for two or three hours in as 
many gallons of water, will make a sack of flour yield at 
least 100 four-pound loaves. Such bread, however, is 
always dropsical, and gets soft and sodden at the base on 
standing, and quickly becomes mouldy. A good loaf 
should have kindness of structure, being neither chaffy, 
nor flaky, nor crummy, nor sodden. It should also bo 
sweet and agreeable to the palate and the nose, being 
neither sour nor mouldy. It should keep well, and be 
easily restored to freshness by heating it in a closed vessel. 
And a slice of it, subjected to a temperature of from 260° 
to 280° Fahr. should hardly be discoloured, and should not 
lose more than 37 or 38 per cent, of its weight. When 
steeped in water, it should give a milky sweet solution, 
and not a ropy acid liquid. The recognition of alum and 
sulphate of copper in bread requires practice and skilful 
manipulation, it being surrounded with difficulties. The 
most easily applied process is that described by Mr Horsley. 
He makes a tincture of logwood, by digesting a quarter of an 
ounce of the freshly cut chips in five ounces of methylated 
spirit for eight hours, and filters. A teaspoonful of this 
tincture is put 'with a like quantity of a saturated solution 
of carbonate of ammonia into a wine-glassful of water ; and 
the mixed solutions, which are of a pink colour, are then 
poured into a white-ware plate or dish. A slice of the 
suspected bread is allowed to soak in it for five minutes, 
after which it is placed upon a dear plate to drain, and, if 
alum be present, it will, in the course of an hour or two, 
acquire a blue colour ; if the tint be gremish^ it is a sign 
of sulphate of copper ; whereas pure bread g^ually loses 
its pink colour, but never becomes blue or green. The 
ash of bread will also furnish evidences of the presence of 
mineral impurities. 

6. Flour and, other Farinaceous MaU&rs , — ^The tests for 
good flour are its sweetness and freedom from addity and 
musty flavour. A given weight of the flour, say 600 
grains, made into a stiff dough with water, and then 
carefully kneaded under a small stream of water, will yield 
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a tough elastic gluten, which, when baked in an oven, 
expands into a dean-looking ball of a rich brown colour, 
that weighs, when perfectly dry, not less than 60 grains. 
Bad flour makes a ropy-looking gluten, which is very 
difficult of manipulation, and is of a dirty brown colour 
when baked. The ash of flour should not exceed 2 per 
cent. Other farinaceous matters are recognised under the 
microscope by the peculiar form, and size, and marking of 
the individud granules. In this way, the adulterations of 
oat-meal with barley-meal, and of arrow-root with inferior 
starches, may be easily detected. 

7. Fatty Matters and Oils are the subjects of frequent 
adulteration. Butter and lard, for example, are mixed 
with inferior fata, and uath water, salt, and farina. Most 
of these impurities are seen when the sample of butter or 
lard is melted in a glass, and allowed to stand in a warm 
j)lace for a few hours, when the pure fat wiU float as a 
transparent oil, while the water, salt, farma, &c.,will subside 
to the bottom of the glass. Fresh butter generally contains 
a notable quantity of water, as from 12 to 13 per cent., 
and sometimes a little salt, and a trace of curd ; but these 
should never exceed two per cent in the aggregate. Foreign 
fats are recognised by the granular look of the butter, by 
its gritty feel, by its taste, and by its odour when wanned. 
Other tests for these impurities aie the melting-point of the 
sample, and its solubihty in a fixed quantity of ether at a 
temperature of 65° Fahr. 20 grains of the sample, treated 
with a fluid drachm of ether, in a closed test tube, will 
look 8lightyflocculent,and bealmost entirely dissolved in the 
case of good butter ; but it will be mealy and liniment-hke 
with lard, granular with dripping, and almost solid with 
mutton fat. The melting point of different fats is as 
follows: — Horse grease, 140°; calf fat, 136°; mutton fat, 
130°; beef fat, 99°; hog’s lard, 81°; and butter, 80°. 

Oils are adulterated with inferior kinds, and the fraud is 
detected by means of the specific gravity of the oil, and its 
chemical reactions when tested upon a white plate with a 
drop of concentrated sulphuric acid — ^the colour and its 
time of development bemg the indications of the quality 
of the oil. The specific gravity of the animal oils are as 
follows : — ^Heat’s-foot oil, 880 ; tallow oil, 900 ; dolphin od, 
918; cod-liver oil, 921 to 920; whale oil, 927; seal oil, 
934; porpoise oil, 937. Among the vegetable oils the 
following are the most important : — ^Bape or colza oil, 913 
to 916; olive oil, 918; filbert oil, 916; beech-nut, 922; 
walnut, 923; cotton-seed, 923 to 928; poppy, 924; sweet 
almond, 918 to 922; hazel-nut and hemp-seed, 926; 
and hnseed, 634 to 936. 

8. Isinglass is often adulterated with gelatine, the fraud 
being ingeniously contrived so as to retain to a large extent 
the well-known characters of genuine isinglass ; but it may 
be recognised in the f oHowmg way : immersed in cold water, 
the shreds of genuine isingl^s become white and opaque 
like cotton threads, and they swell equally in all directions, 
whereas those of gelatine become transparent and ribbon- 
like. Isinglass dissolves completely m boiling water, and 
makes a slightly turbid solution, which has a faint fishy 
smell, and is without action on litmus paper; whereas 
gelatine leaves a quantity of insoluble matter, and the 
solution smells of glue, and has an acid reaction. Strong 
acetic acid swells up the shreds of isinglass, and renders 
them soft and gelatinous ; but it hardens gdatine. And, 
lastly, the ash of genuine isinglass is very small in quantity, 
and has a reddish colour ; whereas that of gelatine is bulky 
(weighing from 2 to 3 per cent), and has a perfectly white 
appearance from the presence of calcareous sdts. Genuine 
isinglass is produced from the swimming-bladder or sound 
of the sturgeon, but gelatine is a sort of clarified glue 
obtained from bones, cHppings of hides, &c. Boussingault 
states that the BouxwiUer glue, which is nrenared from the 



172 A D U L T E 

bonos of horaes slangUtored at that estabbsbment, is tran^ 
parent, and nearly colouiless, and is on tliat account niucli 
sought after by restaurateurs for making jellies. It enters 
largely, too, into tie composition of French gelatine. 

9. fSiti/ar . — During the last ten or twelve years the 

manufacture of sugar from starch has heen an important 
branch of industry. The product is sent into commerce 
under the names of glucose, sacchariim, and British sugar ; 
and although it is chiefly used for brewing purposes, it is 
also employed for adulterating hrowui sugar, and for making 
confectionary, jams, marmalades, and fruit jellies. In the 
year 1870, as much as 25,737 cwt. of this sugar was 
manufactured for home consumption, and since then the 
quantity has been increasing. It is produced from nee or 
other starch, by submitting it to the action of very dilute 
Bulphuno acid at a boihiig temperature — the acid being 
afterwards neutrahsed with lime, and the solution evapo- 
rated to the setting point. The crystals of giupe sugar are 
very small, and are entirely without that sparkling diaracter 
which distinguishes cane sugar. They are less soluble in 
water, hut more so in alcohol, than cane sugar, and they 
have only about one-third the sweetening power. Boiled 
with a solution of caustic potash, they quickly produce a 
deep brown liquid, and they have the power of reduemg 
the hydrated oxide of copper, when heated therewith in ^ 
alkaline solution. These characters are distinctive of it, 
and •v^ull serve to recognise it in the brown sugars of 
commerce. . . 

10. MUiStard is generally so aend and powerful in its 
flavour that it is commonly diluted with flour, or other 
farinaceous matter, turmeric being added to improve its 
appearance. The mixture is recognised by means of the 
microscope, when the granules of starch and the colouring 
matters of turmeric are easily seen. Genuine mustard does 
not contain starch, and therefore does not become blue 
when it is treated with a solution of iodine. 

11. Spices, as pepper, cinnamon, curry powder, ginger, 
cayenne, <fcc., are more or less the subjects of fraudident 
adulteration, wliich can readily be detected by the_ micro- 
scope, and by an examination of the mineral constituents. 
Formerly, popper was ground by the retail dealer, and then 
there was no excuse for the presence of adulterating agents ; 
but in 1856, the wholesale dealer undertook the business 
of grinding, and from that time adulteration has been on 
the increase. In some cases, the article does not contain 
a trace of pepper, but is made up of gypsum, mustard 
husk, and a little starch. In the Ninth Repend of the 
Gomwissioners of Inland Revenue, there is a statement 
by Mr Phillips, the chief chemist of the Excise, that he 
found a sample of so-called pepper containing 25 per cent, 
gypsum, the rest being mustard husks and a litlie cereal 
starch, without a trace of pepper. Another sample con- 
sisted of 16 per cent, gypsum, 44 mustard husks, a little 
cereal starch, and the rest pepper. Four other samples, 
closely resembling pepper, so as to deceive an inexperienced 
eye, were found to contain about 22 per cent, of gyxjsum, 
with sand, starch, and mustard husk. Linseed meal and 
powdered capsicums are likewise used for adulterating 
pepper. The chief sophistications of ginger powder are 
sago-meal, ground rice, and turmeric ; while the colouring 
agents of curry powders and cayenne are ferruginous 
earths, brick dust, and even vermilion and red-lead. 
Spices, too, are sometimes exhausted of their active pro- 
perties before they are ground and sold to the public. 

12. Beer, Ale, and JPorter. — ^The assize of ale is con- 
temporaneous with that of bread, being described as the 
“Assisce Ranis et Oervesice,’^ in old documents. In the 
statute 51 Henry III c. 16 (1266), they are spoken of 
as ancient and well-known institutions, the object of them 
being to regulate the quality and price of these articles. 
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The officers appointed to deteimine the goodness of ale 
were called “ale conners," or “ale tasters" {gustatores 
cei-visice), and were elected annually in the ccurt-leet of 
each manor, and in the city of London at the -ward-mote, 
according to the advice and assent of the alderman and 
other reputable men of the ward. Very specific instructions 
are given in Alius of the business of the brewer, and 
of the penahties for any default thereof — ^it being ordained 
that no ale should be sold without having been tasted and 
approved by the ale conners of the district. Even now 
these officers are elected in the city of London -with the old 
formalities, but the real duty of examining the quality of 
ale, beer, and porter has for many years been in the hands 
of the Excise. As far back as the time of Anne there was 
a law prohibiting the use of Cocetdus indicus or any 
unwholesome ingredient in the brewing of beer, under 
severe penalties, the brewer being restricted to the use of 
malt and hops alone; but gradually, as the taste for porter 
came into fashion (since 1730), and during the French war, 
when the price of malt was very high, certain colouring 
matters prepared from burnt sugar were allowed to be 
use<i and this at last became so necessary to the trade, 
that it was legahsed by the Act 51 Geo. III. c. 51. 
Five years after, however, it was prohibited by the statute 
66 Geo. III. c. 58, which declared that after the 5th of 
July 1817, no brewer, or dealer, or retailer of beer, shall 
receive, or use, or have in his possession or custody, any 
hquor, extract, or other matenal or preparation, for the 
purpose of darkening the colour of worts or beer, other 
^an brown malt. He was also prohibited from using 
molasses, honey, liquorice, -vitriol, quassia, Gocculus indieiis, 
grains of paradise, guinea pepper, or opium, or any extract 
or preparation of the same, or any substitute for malt or 
hops, under a penalty of £200 ; and no chemist or vendor 
of drugs was permitted to sell, send, or deliver any such 
things to a brewer or retailer of beer under a penalty ol 
£500. Later still, in 1830, the Act for permitting the 
general sale of beer and cider by retail in England (1 
Will IV. c. 64), declares that if any person so licensed 
shall knowingly sell any beer, ale, or porter, made otherwiso 
fboTi from malt and hops, or shall mix, or cause to be 
admixed, any drugs or other pernicious ingredients with 
any beer sold in his house or premises, or shall fraudulently 
dilute or in any way adulterate any such beer, &c., shall for 
the first offence forfeit and pay a sum of from £10 to £20, 
and for the second offence shall be adjudged disquahfied 
from selling beer, ale, or porter for two years, or forfeit 
a sum of from £20 to £50 ; and the same regulations 
applied to cider and perry. The execution of tlicse acts 
rested -with the Excise, and it would seem that three cla.sscs 
of adulterations were practised, namely, Isi^, Those which 
gave fictitious strength to the beer, as Gocculus indicus, 
tobacco, opium, (fee. ; 2dr, Those -which improved the flavour 
and body of the beer, as grains of paradise, capsicum pods, 
ground ginger, coriander seeds, carraway seeds, sweet flag, 
hquorice, molasses, and salt ; and, 3d, Those which gave 
bitterness, as quassia, chiretta, horehound, gentian, <fcc. In 
London the publicans were not in the habit of practising the 
finst kind of adulteration, but confined themselves to the 
second and third. In the coun-try, however, according to 
Mr Phillips, it was quite otherwise, especially with brewers 
who retailed their own beer; for he found that they fre- 
quently -used tobacco and CoccuJm indicus. He oven 
thinks that the cases of brutal and purposeless violence 
which were so often recorded were refei'able to the madden- 
ing infl.uenoe of these ingredients. By the Act 24 and 25 
Viet, c. 22 (1863), when the duty on hops was relieved, 
these bitters and substitutes were permitted, and so also 
was sugar, provided the full duty of 12s. 8d. per cwt. was 
paid upon it. Later still, by the Licensing Act 1872 (35 
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and 36 Viet. c. 94), jprovision is made to protect the ! 
public from the adulteration of beer 3 for it prohibits the | 
possession, sale, or use of beer adulterated with Qocculus 
indmiSf chloride of sodium (otherwise common salt), cop- 
peras, Oiuum, Indian hemp, strychnine, tobacco, darnel- 
seed, extract of logwood, salts of zinc or lead, alum, and 
any extract or compound thereof, under a penalty of £20 
for the first offence, and £100 for the second offence, 
together with disqualification of both the dealer and the 
house for a certain period. The police and the ofiB.cers of 
Inland Revenue are empowered to search for and obtain 
samples of such beer, and the analyst is a person appointed 
by the Excise. The tests for the adulteration of beer, ale, 
and porter, are not easily apphed except by a s!^ed 
chemist; but it may be said that the chief qualities of 
good beer are its density, sweetness, spirituosity, piquancy, 
flavour, and frothiness. The density of ale and beer ranges 
from 1008 to 1020 (water being 1000) — ^the average 
being 1015 ; and in the case of porter it ranges from 1016 to 
1020. The amount of alcohol in these beverages ranges 
from 6 to 9 per cent., the average being about 7. The 
solid extract is from 4 to 6 per cent, and the ash or mmeral 
matter is from 0‘2 to 0'3 per cent, very little of which 
should be common salt. 

13. Malt . — The Excise do not permit malt to be adul- 
terated with ungerminated grain j but it is very difficult to 
determine whether the presence of these grains is accidental 
or otherwise, as in some wet seasons when barley is badly 
stacked it will heat or become mouldy, and the grains will 
lose their vitality. Even if the grain is dried artificially 
at a temperature of from 140° to 150° Eahr., the vitality of 
the seed will bo destroyed. In some seasons as much as from 
34 to 70 per cent, of the grain wiU be killed. Roasted 
unmalted grain, instead of the malted, is prohibited by 19 
and 20 Viet. c. 34, but there is no doubt that the 
substitution is largely practised. 

14. Wim cmd Spirits . — The denunciations in the Scripture 
against the use of mixed wine has reference, in aU probability, 
to wines which were fortified or adulterated with stimulating 
and intoxicating herbs. In this country measures were 
taken at a very early period to prevent the sale of unsound 
and unwholesome wine. The Vintners’ Company, for 
example, which was incorporated in the reign of Edward 
the Third, under the name of the “ Wine Tmners,” had 
control over the price and pmuty of the article, there being 
chosen every year “persons of the most sufficient, most 
true, and most cunning of the craft (that hold no taverns),” 
who were to see to the condition of all wines sold by retail, 
and who were to govern the taverners in aU their proeeedings. 
Bad or adulterated wine was thrown into the gutters, and 
the possessors thereof were set in the pillory. It would 
seem that the wdne which was most adulterated was that 
called Gascoign; for in the tenth year of the reign of Henry 
the Sixth (1432), there was a petition to the king on the 
subject, praying him to amend the same. Stowe, in fact, 
says “that in the 6th of Henry VI, the Lombardes 
currupting their sweete wines, when the knowledge thereof 
came to John Ranwell, maior of London, he, in divers 
places of the citie, commanded the headcs of the buts and 
other vessels in the open streetes to be broken, to the 
number of fifty, so that the liquor running forth passed 
through the citie like a stream of raine water, in the sight 
of aU the people, from whence there issued a most loathsome 
savour.” In modem times the art of adulterating wine 
has been brought to great perfection ; for it consists not 
merely in the blending of wines of different countries and 
vintages, but in the use of materials which are entirely 
foreign to the grape. Port wine, for example, is manufactured 
from Beni Carlos, Eigueras, and red Cape, with a touch 
of Mountain to soften the mixture and give it richness- — 
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the body and flavour being produced by gum-dragon, and 
the colour by “ beiTy-dye^ ’ which is a preparation of German 
bilberries. To this is added the washings of brandy casks 
(^“hraiidy cow^’) and a little salt of tartar to form a crust. 
Sherry of the brown kind and of low price is mingled with 
Cape and cheap brandy, and is flavoured with “ brandy- 
cowe,” sugar-candy, and bitter almonds If the colour be 
too liigh it is lowered by means of blood, and softness is 
imparted to it by gum-benzoin. Pale sherries are produced 
by means of plaster of Paris or gypsum, by a process called 
“ plastering,” and the effect of it is to remove the natural 
acids (tartaric and malic), as well as the colour of the wine 
In this way a pale, dry, bitter, and sub-acid wine is 
produced, charged with the sulphates of lime and potash. 
Large quantities of what are called clarets are manufactured 
in this country from inferior French wine and rough cider, 
the colour being imparted to it by turnsol or cochineal. 
Madeira is produced from Vidonia with a little Mountain 
and Cape, to which are added bitter almonds and sugar. 
Even Vidonia and Cape are adulterated with cider and rum 
— carbonate of soda bemg used to correct the acidity. 
Common Sicilian wine is transformed into Tokay, Malaga, 
and Lachiyma Ohnsti. Champagne is produced from 
rhubarb stalks, gooseberries, and sugar, the product being 
largely consumed at balls, races, masquerades, and public 
dinners. Of late, too, since the investigations of Petiot, 
Thenard, GaU, Hussman, and others, the manufacture of 
wine from sugar and the refuse husk or mark of the grape 
has been largely practised, insomuch that a great part of 
the wine of France and Germany has ceased to be the juice 
of the grape at all. In point of fact, the processes of 
blending, softening, fortifying, sweetening, plastering, &c., 
&c., are carried on to such an extent that it is hardly 
possible to obtain a sample of genuine wine, even at first 
hand; and books are written on the subject, in which the 
plainest directions are given for the fabrication of every 
kind of wine, there being druggists called “brewers’ 
druggists,” who supply the agents of adulteration. These 
are as foUow: — ^Elderbeny, logwood, brazil-wood, red 
saunders-wood, cudbear, red beet-root, &o., for colour; 
litharge, hme or carbonate of Hme, carbonate of soda, and 
carbonate of potash, to correct acidity ; catechu, logwood, 
sloe-leaves, and oak-bark, for astringency; sulphate of lime, 
gypsum, or Spanish earth, and alum for removing colour ; 
cane sugar for giving sweetness and body ; glucose or starch 
sugar for artificial wine ; alcohol for fortifying ; and ether, 
especially acetic ether, for giving bouquet and flavour. The 
tests for these agents are not readily applied, except by the 
professional chemist; but they are promptly recognised 
by the stomach and the brain, for good wine, though it 
may intoxicate, rarely leaves a disagreeable impression. In 
a general way, it may be said that the specific gravity of 
genuine wine ranges from 991 to 997 ; and the amount 
of alcohol in it never exceeds 20 per cent, by volume. The 
solid residue in it, when evaporated to perfect dryness, 
amounts to from 1-33 to 2-15 per cent, in Rhine wines, 
and in the light wines of France; to from 2*85 to 3*73 per 
cent, in Teneriffe and Gape ; to from 3*49 to 4 '64 per cent, 
in sherry and Madeira; and to from 3*76 to 5*24 in port. 
Sweet wines, as Lachryma Christi, Muscat, Malaga, Tokay, 
Bergerac, champagne, and the wines of the Palatinate, 
contaia a much larger percentage of solid matter in them. 
The ash, or involatile constituents of wine, should range 
between 0*19 and 0*5 per cent. It should be strongly 
alkaline, and should consist of carbonate, sulphate, and 
phosphate of potash, chloride of sodium, carbonate of hme, 
and a little alumina. As a distinctive mark of genuine 
wine, the ash is of the greatest value. Again, pure wine 
gives but shght precipitates with oxalate of ammonia, with 
acid nitrate of silver, and add nitrate of baryta. The 
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colouring matters of "wine may be separated and analysed 
by the process of Mulder, -which is too elaborate for 
description in this place, and so also are the tests for 
recognising spurious colours, as the test of Vogel, Jacob, 
and others (solutions of acetate of lead), that of Pelouze 
and Freniiy (basic acetate of lead); of N"ess von Esenbeck 
(solutions of alum and of carbonate of potash) ; of Batilliat 
(ammonia), of Filhol (ammonia and sulphide of ammonium); 
and others. At present, the sj)ectroscope has not furnished, 
as -was expected, any very reliable indications of the nature 
of the colouring matters of -wine. In fact, the whole subject 
requires fuller investigation. Tlie adulteiation of sjniits 
consists mostly in the addition of v ater and in the -use of 
inferior spirit, recipes being given in the FullicwVs Guide, 
and other such books, for wliat is called making up spmts 
for sale. The recognition of these frauds rests -with the 
Excise, under the Act 35 and 3G Viet. c. 94 

15 Tobacco and Snuff . — The adulteration of these 
articles is prohibited and othenvise provided for by the 
statutes 5 and 6 Viet. c. 93, and 25 and 26 Vict. c. 7, 
and 30 and 31 Vict c. 90, manufacturers of tobacco and 
snuff being prohibited from using or having in tiieir 
possession sugar, honey, molasses, treacle, leaves, herbs, or 
plants, powdered wood, moss, weeds, sea-weeds, or any 
giound or ungroiind roasted grain, chicory, lime, sand, 
iimbre, ochre, or other earths, nor anytliing capable of 
being used to increase the weight of tobacco or snuff, under 
a iienalty of £200 — water alone being allowed in the 
manufacture of tobacco ; and water, salt, and alkaline salts, 
as -well as limo hi the manufacture of snuffs, under a 
penalty of £300. But it appears from the reports of the 
Commissioners of Inland Eeveuuo, that the adulteration of 
tobacco and snuff is still largely practised. Tobacco is 
adulterated with molasses, sugar, aloes, liquoiice, gum, 
catechu, oil and lamp-black, alum, tannic acid and iron, log- 
wood, and such leaves as rhubarb, chicory, cabbage, bur- 
dock, colts-foot, and excess of salt and water. In the year 
1 862 it was discovered that certain Irish manufacturers were 
adulterating their Cavendish and roll-tobacco -with liquorice, 
in imitation of the sweetened Cavendish of North America, 
and therefore in 1863 the practice was legalised m the case 
of Cavendish and negro-head by the Manufactured Tobacco 
Act, 1863. Snuffs are adulterated -with excess of alkaline 
salts, hme, sand, fermginous earths, fustic, torrefied oat- 
meal, peat-moss, ground velonia cups, bichromate of potash, 
and chromate of lead. Mr Phillips states, in the Fourth 
Report of the Commissioners of Inland Revenue, that up 
to 1 85 6 the practice of adulterating snuff was very prevalent, 
particularly in Ireland — 62 per cent of the samj)les analysed 
being found to be illicit; in 1858 and subsequently, 
however, the proportion has been much less. These 
adulterations are recognised by drying the sample, and 
noting the loss of weight, and by the amount and nature 
of the ash left on incineration. Foreign leaves, <fcc., are 
discovered by the aid of the microscope. 

1 6. Among the adulterations which are practised for the 
purpose of improving the appearance of the article, and 
giving it a false strength, are the following The addition 
of alum or sulphate of copper to bread; the facing of black 
tea "with black lead, and of green -with a mixture of mdigo 
or Fnissian blue with turmeric and chzna clay ; the trea.t- 
ment of pickles and preserved fruits -with a sedt of <^pper, 
which has the property of mordanting and brightening the 
green colouring matter of vegetables. In some cases the 
quantity of copper has been so large as to give a coppery 
appearance to a steel knife or fork kept in the pifiVlp. ; but 
at all times the metal may be discovered by the pink colour 
of the ash, and by its becoming blue when treated with a 
little strong ammonia. Ferruginous earths are added to 
sauces, anchovies, potted meats, and the preparations of 


cocoa. This also is recognised by the amount and colour 
of the ash. Mineral pigments, as yellow and orange ch'omcOe 
of lead, green arsenite of copper, &c., are frequently used 
in colouring confectionery, and have produced serious 
results to those who have eaten it. Lastly, with a -view of 
gi-ving false strength to the article, sulphmic acid has been 
added to vinegar and lime-juice ; blackjack^ or bi 0 'nt sugar 
to coffee and chicoiy ; catechu or terra japonica to exhausted 
tea; Cocculus indicus to beer and porter; cayenne and 
mustard husks to pepper, (fee. 

17. Adulterations are also practised for the purpose 
of debasing the article, as when the cream is taken from 
milk by the process of skimming; or when the active 
principles of spices, (fee., have been removed by distillation. 

18. Accidental adulterations may occur from tho admix- 
ture of darnel or ergot -with flom.’; sihceous and earthy 
matters with substances that are ground in a mill ; mould 
or acari -with flour, sugar, cheese, (fee ; and copper, zinc, 
or lead may be accidentally derived from the vessels in 
which any acid substance or liquid has been iirepared or 
kept. In this manner cider and wine have become tainted 
■with lead; sour rmlk with zinc; and jellies, jams, and 
preserves -with copper. 

19. Adulteration of Cattle Foods . — In a recent trial, 
where the question of adulteration was raised, a hiiseed- 
cake maker stated in evidence that his ordinary oil-cake 
consisted of 60 parts ground sesanui cake, 20 parts of bran, 
and 30 of linseed and linseed siftings. To prevent the 
detection of fhis fraud by an examination of the cake with 
the naked eye, it is customary to powder the materials 
very fine by means of a machine called a “ Buffoin machine," 
after which they are thoroughly mixed together and pressed 
into a cake. It would seem, indeed, that pure linseed cake 
is not saleable, except in a few localities, as in the neigh* 
hoxu'hood of Gainsborough, and in the agricultural centres 
of Lincolnshire and Norfolk, where the genuine cake is 
apiireciated. Elsewhere the adulterated article commands 
a ready sale, on account of its low price; and thus 
encouragement is given to the use of all sorts of adulterating 
agents, as earth-nut, cotton, beech, and sesam6 bran, rice- 
husks, oat-dust, and other such worthless matter. Very 
recently this important subject has been treated by Dr 
Yoelcker in a paper “ On the Characters of Pure and Mixed 
Linseed Cakes,” which was published in the Jouimal of 
the Royal Agnculturcd Society of England (vol. ix. part 
1). Some of the impurities of hnseed cake may be due la 
the accidental presence of the seeds of various w'oeds and 
wild plants, which the careless farmer has allowed to grow 
upon his land. Most of these, however, are easily removed 
by one or two siftings, as in the case -with clean linseed ; 
but the siftings are not thrown away; they are used for 
adulterating other samples of linseed — maldng the second, 
third, and even fourth qualities of Eiga and St Petersburg 
seed. Occasionally the siftings are sent out to sea in 
barges to meet the vessels coming from the north -with 
linseed on board; there the mixture is made; and -when 
the vessels reach the port for which they are destined, the 
cargo is sold for genuine linseed "as imiDorted.” But 
besides these impurities, the Hnseed cake of commerce 
contains a large proportion of other cakes, as rape, earth- 
nut, decorticated and undecorticated cotton seed, beech-nut, 
hemp-seed, cocoa-nut, cocoa, palm-nut, palm-kernels, niger 
seed, sesam4 or teal seed, poppy, castor oil, bassia, curcas, 
indigo seed, oHve, (fee., besides bran, acorns, careb-beans, and 
the husks or shades of earth-nut, oats, barley, rice, and other 
refuse. Some of these things are actuaHy poisonous to 
cattle, as in the case of castor-oil cake, curcas bean, 
purging flax, wild mustard, wild radish, &c.; others are of 
doubtful quality, as com cockle, d^nel, indigo seed, 
earth-nut, i&c. ; and many are disagreeable to the taste, on 
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account of rancidity and other properties, as cocoa-nut cake, 
palm-nut cake, bassia cake, &c, ; -while many are so charged 
■with woody matters as to be indigestible and irritating in 
their action, as cotton, ohve, palm-nut, husks of nee, 
cocoa-nut fibre, saw-dust, &c. These impurities are some- 
times easily recognised by the naked eye, or by a lens of 
low power. At other times the colour of the cake is an 
indication of its imj)urity. The taste of it also is frequently 
characteristic j for while linseed has a sweet mucilaginous 
taste, rape seed is turnipy, mustard acrid, dodder like garlic, 
bassia bitter, &o. Then, again, the action of a little warm 
water -will develops the flavour of imjiurities — ^rape giving 
off a strong odour of turnip, mustard its well-known aend 
flavour, -wild radish and other impurities their characteristic 
smells. When examined chemically it is foimd that 
adulterated and dirty cakes show a deficiency of oil and 
albuminous matter, and a large excess of woody fibre and 
mineral substance. In good cake the moisture ranges from 
10 to 14 per cent., the oil from 10 to 15, the albuminous 
matter from 25 to 35, the mucilage, sugar, and digestible 
fibre to from 20 to 30 per cent., the woody fibre to from 9 
to 14, and the mineral matter or ash to from 6 to 8 per 
cent. Cake that has been shipped too fresh is apt to heat 
and become moiildy; in which case it will lose its fine 
aroma, and be of inferior quality: it may even be injurious 
to animals feeding on it. 

20. Adulteration of Seeds^ in fraud of her Majesty’s 
subjects, and to the great detriment of agriculture, has 
been provided for by the Act 32 and 33 Vict. c. 112, 
wherein it is prohibited to IciU, dye, or to sulphur seeds, or 
any way to give them a false appearance, under a penalty 
of £5 for the first offence, and £60 for the second. 
But for all this extensive frauds are practised : timmp seed 
is adulterated with rape, wild mustard or charlock, the 
vitality of which has been destroyed by kiln-drying at a 
high temperature ; old turnip seed (kiln-dried) is also used 
for diluting fresh seed ; and it is notorious that such seed 
can be obtained in commerce by the ton. Again, clover 
seed is often killed and dyed — one of the commonest 
frauds being to dye trefoil, and to sell it for red dover j 
the pinkish or yellowish-brown tint and metallic look being 
given with a weak solution of logwood and almn, or with 
a strong solution of logwood alone, and then it is shaken 
up -with a little black lead. Another trick is to dye white 
clover seed with a weak solution of indigo, and thus to 
make it look like hybrid clover which has a bluish-green 
colour. When trefoil and white clover seed have become 
changed by age and have lost their yellowish colour, they 
are dyed with infusion of turmeric, and then toned down 
•with the fumes of burning sulphur; in fact, these fumes 
are used to brighten up all sorts of seeds that have become 
brown by keeping, but they destroy the vitality of the seed. 

21. Adulteration of Drugs. — This at aU. times has been 
considered a serious offence. In the city of London, the 
president and censors of the College of Physicians have 
power to search for apothecaries’ wares, drugs, and stuffs, 
and on finding them defective, corrupted, and not meet nor 
convenient to be ministered in any medicines for the health 
of man’s body, they are to destroy them, and are to correct 
and punish the o&nders by committing them to prison, 
and amercing them in a penalty not exceeding £20. 
These wholesome powers were granted to the colle ge by 
the Acts 14 and 16 Hen. YIII. c. 5, and 32 Hen. VIIL 
c. 40, and 2 Mary, c. 9; but although they are still 
in force, and might be advantageously exercise^ yet 
they have long since fallen into disuse; and if it had 
not been for the laudable efforts of the Pharmaceutical 
Society of Great Britain, there would have been no 
practical remedy for the adulteration of drugs. The 
Society was founded in 1841, for the purpose of advancing 
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the status and education of those who were engaged in the 
preparation and sale of medicines, and it was incorporated 
by Pboyal Charter in 1843. A few years after, in 1852, 
the qualifications of pharmaceutical chemists were regu- 
lated by Act of Parliament (15 and 16 Vict. c. 56), and 
in 1868 it was further provided, by the 31 and 32 Vict. 
a 121, that no person should be permitted to engage in 
the sale or dispensing of medicines, or to use the title of 
chemistand druggist, or dispensing chemist, orpharmaceutist, 
■without being duly qualified, and registered as a pharma- 
ceutical chemist. The adulteration of medicine was also 
prohibited by the incorporation of the Adulteration of Food 
and Dnnk Act 1860 (23 and 24 Vict. c. 84), it being 
declared that such adulteration should be deemed an ad- 
mixture injurious to health. More recently, in 1873, the 
Act 35 and 36 Vict. c 74, renders it penal for any one 
to adulterate a drug for sale, or to sell such drug. In the 
first case the penalty is a sum not exceeding £50, to- 
gether with the costs of the conviction; and for a second 
offence he shall be guilty of a misdemeanour, and bo un- 
prisoned for a period not exceeding six calendar months, 
with hard labour In the second case, the seller of an 
adulterated drug is subject to a penalty not exceeding 
£20, together with costs; and for a second offence he 
shall have his name, place of abode, and offence pub- 
lished in any manner that the justice thinks fit. The 
chief adulterations and debasing of drugs are the follow- 
ing : — ^In the case of vegetable substances, as jalap, opium, 
rhubarb, cmchona bark, &c,, foreign substances are added 
to moke up for the loss of weight in drying and powdering, 
there being in many cases a trade allowance of only four 
per cent, for such loss, ■whereas m almost all cases it ex- 
ceeds this. Boots, seeds, and barks, for example, lose from 
6 to 9 per cent., scammony 7 per cent., aloes 9, sarsaparilla 
10, squills 12, and opium from 15 to 26 per cent. At other 
times foreign substances are added to assist the grinding, 
or to improve the appearance of the article. Occasionally 
the active principles are removed, or the medicine has 
become worthless from keeping or from faulty preparation. 
In the case of the alkaloids, inert substances, as sugar, 
staich, gum, &c., are mixed with thorn to increase their 
weight and bulk. Lastly, the activity of a vegetable drug 
may greatly depend on its mode and place of culture. 
With respect to mineral preparations, there is even a stili 
larger field for adulteration, insomuch that the purity of 
the article is entirdy regulated by the wholesale price of 
it. Again, directly after the Act of 1866 (18 and 19 
Vict. c. 38), which permitted the sale of methylated 
spirit — ^that is, inferior spirit mixed -with wood-naphtha, 
duty free for manufacturing purposes — advantage was 
taken of it by many chemists and druggists, and the 
cheap spirit was used for making tinctm’es and other 
medicind preparations. This, however, came at last to be 
so serious and dangerous a practice, and was withal so 
great a fraud on the revenue, that means were taken to 
suppress it by the Act 29 and 30 Vict. c. 64, wherein 
it is jirovided that such spirit shall not be used in any 
medicinal preparation, except in the manufacture of chloro- 
form, ether, and the vegetable alkaloids, or in the preparation 
of other things whereby the spirit was afterwards entirely 
dissipated. But Mr Phillips remarks, in the Ninth Eeport 
of Idle Gommissi&rmrs of Inland Revenue, that a few 
iimtances have been discovered of the sale of drinks under 
the names of Indianna brandee,” “ medicated whiskee,” 
“ pure Islay mountain,” “Indian tincture,” <fcc., the exciting 
principle of all of which was found to be hyponitrous ether 
prepared from methylated spirit. In the case of a drink 
called “Hollands whiskee,” it was produced by distilling the 
methylated spirit with a little nitric acid, and then sweeten- 
ing witih treacle, and flavouring with rhubarb, chloroform, 
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fcenuf<Toek, ifcc., so as to conceal its real cliaraeter; and 
Eutwitlistauding its disagreeable flavour, it got into public 
favour ill some districts, especially in Ireland, and was 
largely sold as a cheap means of producing intoxication. 

22 The Adidtemtion of Textile Fabrics . — ^Woollen goods 
have for years past been largely adulteiated mth refuse 
fibres called “shoddy” or “niingo.” The practice was 
denounced by Latimer m one of his sermons at Paul’s 
Cross, preached before king Edward in 1635, wherein 
he spoke of it as the devil’s artifice, saying that they were 
wont to make beds of flock, but now they had turned it 
into dust, which he aptly called “ Devil’s dust,” and that 
the cloth worker did so mcorporate it to the cloth that it was 
wonderful to sec. The practice is still in vogue, for there 
is hardly a piece of cheap cloth without it. Shoddy as 
originally used was merely the fluff or waste from the looms, 
but now it consists of any kind of woollen rubbish, as old 
blankets, stockings, »Sec., pulled to pieces in a machine called 
the “ Devil,” Mingo is even a shorter description of fibre, 
and is made in the same way from old rags. Mo less than 
forty milhoiis of pounds of these are made annually in 
Yorkshire, at an estimated value of eight milhons sterling, 
and all of it is used for adulteratmg woollen cloih. There 
is even another kind of refuse called “ extract,” which is 
employed for the same pui’iiose It consists of the wool 
obtained from the rags of mixed goods ; that is, goods 
which have a cotton or Imen wmrp blended with wooL The 
cotton is destroyed by chemical agency, chiefly by means j 
of dilute sulphuric acid, and the wool is left intact. 

The cotton fabrics and gray goods of Lancashire and 
Yorkshire are largely adulterated with size and china clay, 
the object being to give them increased weight and sub- 
stance. Up to about twenty years ago the sizing of cotton 
goods was effected with a mixture of fermented flour, 
liaste, and tallow, by which means the tenacity of the warp 
was increased and the friction of weaving was lessened 
To effect this about 20 per cent, of size was used; but in 
1854, when tallow became dear in consequence of the 
Eussian war, a substitute was found in chma clay Later 
still in 1862, when the cotton famine began to be felt, and 
the long-fibred American cotton grew scarce, it was found 
iiocessary to give tenacity to the twist made from shorter 
fibre by using more size. In this manner as much as from 
50 to 90 per cent, of size has got to be used, the greater 
[urt of it being china clay, -svith a certain proportion of ! 
hygroscopic matter, such as chloride of magnesium, to keep 
the material damp and supple. The impurity is easily | 
detected by washing the cloth, and ascertaining the loss of 
weight before and after the operation. Cheap calicoes are 
a'so largely impregnated with hme, which has been used 
iu the process of Ueaching, and left in them. A doud of 
(fust flies out of such faMcs when they are torn. Silk j 
'.ilso is made heavier and stouter by the incorporation of 
‘dye stuffs used expressly for the purpose. This is generally j 
the case with dark-coloured silks, black and brown, as 
lighter shades will hardly admit of it, as much indeed as I 
half the weight of the silk may be thus incorporated j 
with it. 

23, Falsification of Coin aiid Pr&^ioiis MeUih . — ^In Anglo- 
Saxon times the debasing or counterfeiting of coin was 
[iimished by the loss of the hand. In later times it has 
been criminal in the highest degree. By the statute 24 and 
25 Viet. c. 99, the counterfeitiag of gold or silver coin is 
felony, and in Scotland is a high crime and offence. Hardly 
less severe is the punishment for debasmg, diTmniaTn'ng; ^ 
lightenmg, or impairing the value of the current coin of 
the realm j and very effectual means are taken to secure 
-their standard value when put into circulation. In the 
first place, an officer is appointed by the Crown to supOT- 
jutend the coinage, and to he answerable for its goodness. 
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(See Mint and CoiNAas.) In the second place, the coin 
IS tested, as to its weight and fineness, by persons skilled 
in the goldsmith’s craft. (See Assay. ) But notwithstanding 
flns^ the coins of the realm, as issued from the mint, have 
often been debased to a considerable extent ; for, according 
to Lord Liverpool, the total debasement of the silver money 
of t.bia country, from the time of the Conquest to the reign 
of Elizabeth, was not less than 65 per cent. It is notorious 
that in Spain, Austria, and Turkey the degradation of the 
silver cnin , even at the present time, is carried to a serious 
extent. By the Coinage Act 1870 (33 and 34 Yict. c. 
10) the composition and weight of all the coins of this 
country are strictly provided for ; and in the case of gold 
coin, the lumts or “remedy” of fineness and weight are 
exceedingly narrow. The composition of the coin is fixed 
at eleven-twelfths fine gold, and one-twelfth alloy (copper); 
so that m 1000 parts of our gold com there are 91 6 ‘66 parts 
of fine gold. This is called its millesimal fineness, and 
the allowance for error in composition is hmited to 0‘002 
per 1000 parts. The weight of the sovereign is fixed at 
123 27447 grains, and the limit of en-or in weight is the 
0 2 of a grain ; and in proportion with all other gold coins. 
In the case of silver coins, the composition is thu’ty-sevon 
fortieths of fine silver, and three-fortieths of alloy (copper) 
— ^the TnillftHimnl fineness being therefore 925 parts of 
silver, the remedy or allowance of fineness is just twice 
that of gold — namely, 0-004 per 1000 parts The weight 
of the silver com is at the rate of 87*27272 grains 
shilling of value ; and the remedy or allowance of error is 
confined to 0 36363 of a grain per shilling. Lastly, the 
bronze coinage of the country consists of 95 parts copper, 
4 tin, and 1 zinc : the weight of a penny being 146-83333 
grains; and the allowance for error is 2 91666 grains per 
penny. The specific gra-vity of the several descriptions of 
com is 17 '6 3 for gold, 10*36 for silver, and 8 89 for 
bronze. So accurate are the composition and weight of 
the coins issued from the mint at tiie present time, that at 
the last trial of the “ Pyx” in July 1871, the jury reported 
that every piece separately examined (representing many 
mi llions sterling) was foimd to be accurately coined in 
regard to weight and fineness. In the case of the gold com, 
the fineness ranged from 9162 to 917 parts per 1000. 
These, indeed, were the extremes of only 2-66 per cent of 
the coins examined, the great bulk of them, namely 72*65 
per cent, having a fineness of from 916*5 to 916*7 per 
1000. Mow, when it is considered that the composition 
of an alloy of gold and copper can be ascertained to the 
one-ten thousandth part, and that the dehcacy of a balance 
is to the thousandth part of a grain, it must bo evident 
that the accuracy and perfection of coining in this country 
are remarkably precise. As, however, the weight of gold 
and solver coin must become less by continual wear, the' 
Acts 22 and 25 Viet. c. 99, and 33 and 34 Viet. c. 10 
provide for it. It does not appear that the practice of 
debasing coin is carried on to any great extent in tliis' 
country; for in the second Annual Eeport of the Deputy-1 
Master of the Mint (1871), the chemist of the Mint (Mr W.{ 
Chandler Roberts) says that only two sovereigns were 
submitted to him, the weight of which had been fraudulently! 
reduced by means of a solvent, aided by electricity. In 
former times, however, the process of “sweating” was' 
very frequenliy employed. 

The adulteration of precious metals was prohibited a rd 
provided for by the rules and regulations of the various 
guilds and corporations which took cognizance of the 
goldsmiths’ craft. As early as the 26th of Henry IL 
(1180) the Goldsmiths’ Company of London was founded, 
and in 1327, 'when it was incorporated, it was invested 
with the privilege and power of inspecting, trying, and 
regulating all gold and silver wares throughout the king- 
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dom, and of punishing all offenders who were found guilty 
of working adulterated gold or silver. The chief offenders 
appear to have been the cutlers, who were charged with 
covering base metal in such a manner that it could not 
easily be detected. It was therefore provided that all 
manner of vessels of gold and silver should be of “ good 
and true alloy j” and power was given to the company to 
“ go from shop to shop to assay if the gold was good,” and 
finding that it was not of the right touch, it was to be 
seized and forfeited for the king. Subsequently, by the 
statute of 2 Henry VI. (1424), it was provided &at none 
should work gold unless it be as good as the alloy of the 
“mystery,” and that silver wares should be as good or better 
than the king’s coin. It was further provided, that when 
the goods were finished they should be brought to the Hall 
to be assayed; and when found of the right touch it 
should be stamped with the owner’s and assayer’s marks, as 
well as with the “Liberdshede crowned.” These powers 
have been confirmed in numerous Acts of Parliament, the 
most important of which are the following : — 12 Geo. II 
c. 26 (1739), which provides that no goldsmith, silver 
smith, or other trader shall work or m^e any vessel of 
gold of less than 22-carat fineness (that is, 22 parts of 
fine gold to 2 parts of alloy), nor any silver vessel or plate 
of less than eleven ounces and two pennyweights of fine 
silver, and 18 pennyweights of alloy, in a pound troy, 
under a penalty of £10. But this does not extend to 
jewelry, earrings, gold springs, lockets, (fee. It also pro- 
vides for the proper assaying and stamping of the same. 
In 1784, the Act 24 Geo. III. c. 63, made provision for 
imposing a duty on the article assayed and stamped. 
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and from that time the king’s or queen’s head has ap* 
peared as a mark. In 1798, the Act 38 Geo. III. c. 69, 
gave permission for a lower standard of gold, namely 
18-carat gold (that is, 18 parts of fine gold to 6 of alloy); 
and by the Act 7 and 8 Viet. c. 22 (1844), the penalty 
for using false stamps, (fee., was ameliorated. Lastly, 
by the Act 17 and 18 Vict. a 96, three still lower 
standards of gold were permitted, namely 16-carat gold, 
12-carat gold, and 9-carat gold, each of which was to 
be designated by the number and the decimal. At pre- 
sent, therefore, aU gold and silver plate, as well as wedding 
and mourning rings, must be assayed and stamped before 
their sale ; and other articles may be assayed and stamped 
in like manner at the option of the maker or dealer. The 
stamps or marks impressed on gold are the following, 
namely, — Isi, The initials of the maker’s name ; M, The 
duty mark (a king’s or queen’s head); 3c?, The crown and 
standard number, indicating the quality of the gold ; 4?7 j, 
The assayer’s stamp (a leopard’s head for Goldsmiths’ Hall); 
and The letter denoting the year of assay. In the 
case of silver, the stamps are — 1st, The initial letters of the 
maker; 2c?, A lion; M, The assayer’s stamp (in London, a 
leopar(i’s head); 4?A, The letter indicating the year of assay; 
and &th, The duty mark (a king’s or queen’s head). Silver 
goods of higher value, that is, with a mixture of 11 ounces 
and 10 pennyweights of fine silver, instead of 11 ounces 
and 2 pennyweights, is called new sterling, and is, as for- 
merly, marked with a figure of Britannia, and a lion’s head 
erased. As in olden times, the Goldsmiths’ Company have 
still power to break, cut, or otherwise destroy all gold and 
silver plate which is below the legal standard. (h. l.) 


ADULTERY (from the Latin adulterium) is the sexual 
intercourse of a married person with another than the 
offender’s husband or wife. Among the Greeks, and in the 
earUer period of Roman law, it was not adultery unless 
a married woman was the offender. The foundation of the 
later Roman law with regard to adultery was the lex Julia 
de adulteriis coercendis passed by Augustus about b.o. 17. 
(See Dig. 48, 6; Pauli. Eec. Sent ii. 26; Brisson, Ad Leg. 
Jul. de Adtdt.) In Britain it has been reckoned a spiritu^ 
offence, that is, cognisable by the spiritual courts only. 
The common law took no farther notice of it than to allow 
the party aggrieved an action of damages. In England, 
however, the action for “ criminal conversation,” as it was 
called, is nominally abolished by 20 and 21 Vict. c. 86, 
§ 59; but by the 33d section of the same Act, the husband 
may claim damages from one who has committed adultery 
with his wife in a petition for dissolution of the marriage, 
or for judicial separation, or in a special petition for Hie 
purpose in the Divorce Court. In Scotland damages may 
be recovered against an adulterer in an ordinary action of 
damages in the oivU court, and the latter may be foimd 
liable for the expenses of an action of divorce if joined with 
the guilty spouse as a co-defender. 

Adultery is, both in England and Scotland, a ground 
of divorce. In England, a complete divorce or dissolution 
of the marriage could, until the creation of the Court of 
Probate and Divorce by 20 and 21 Vict. c. 86, be obtained 
only by an Act of Parliament. In Scotland a complete 
divorce may be effected by proceedings in the Court of 
Session, as succeeding to the old ecclesiastical jurisdiction 
of the commissioners. A person divorced for adultery is, 
by the law of Scotland, prohibited from intermarrying with 
the paramour. See Divoece. 

ADVENT, the period of the approach of the nativity, 
lasting, in the Greek Church, from St Martin’s Day (Nov. 
11), and, in other churches, from the Sunday nearest to St 


Andrew’s Day (Nov. 30) till Christmas. The observance 
of it dates from the 4th century, and it has been recognised 
since the 6th century as the commencement of the eedesias- 
tical year. With the view of directing the thoughts of 
Christians to the coming of Christ as Saviour, and to his 
second coming as Judge, special lessons are prescribed foi 
the four Sundays in Advent. At one time Advent was 
observed almost as strictly as Lent, but the rule is now 
relaxed, and in the Church of England fasting is confined 
to the week in which Ember Day (13th Dec.) occurs. 
The phrase second advent is commonly used to denote our 
Lord’s “ appearing the second time, without sin, unto sal- 
vation,” which is BO often spoken of in the New Testament, 
Various opinions have been held as to the time and manner 
of this event. Li the apostolic churches it was commonly 
regarded as imminent, though this was not the opinion of 
the apostle Paul, as may be gathered from 2 Thess. ii. 3, 
4. The discussion in later times has centred itself chiefly 
round the question whether the second advent is pre- 
noillennial or post-millennial. 

ADVERTISEMENT (from the Erench av&rtissement, a 
giving notice, or announcement) denotes in a general sense 
any i^ormation publicly communicated through the press 
or otherwise. It is the profit derived from advertisements 
that supports the larger number of newspapers. While 
some of these drag out a sickly existence, others derive a 
large revenue from this source. The duty upon advertise- 
ments ^which existed in Britain^ previous to 1853) was 
not unjustly branded as a tax upon knowledge. It was 
certainly very unequal and oppressive, being the same upon 
the sale of an estate worth £100,000 as on a servant's notice 
wanting a place, upon an advertisement of a sixpenny 

^ There is no duty on advertisements mthe United States, Germany, 
or Prance. In France, hovrever, there is a duty of 10 per cent, on the 
raw paper, and a further duty of 20 per cent, on all newspapers 
printed. 

I. -23 
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pampHet and an expensive book. Previous to 1833 tbe 
duty on eacb advertisement ivas 3s. Cd. in Great Britain, 
and 23. Gd. in Ii eland; in that year it was reduced to 
Is. Gd. in Great Britain, and Is. in Ireland. In 1832 (the 
last year of the high duty) the total number of newspaper 
iidvertiseinenta in the U. K. was 921,943: viz., 787, G49 in 
England, 103,914 in Scotland, and 125,380 in Ireland; the 
amount of duty paid in that year being £172,570. In 1841 
the number of advertisements had increased to 1,778,957 : 
viz., 1,386,625 for England, 188,189 for Scotland, and 
204,143 for Ireland; and the total duty paid amounted to 
£128,318. In 1851 the amount of duty rose to £175,094, 
lOs. 8d.; being for England £142,365, 3s. Gd.; Scotland, 
£1 9,940, 11s.; Ireland, £12,788, 16s. 2d- In compliance 
with the all but unanimous voice of the public, thk duty 
was abolished in 1853; since which time the system of 
advertising has increased to an unprecedented extent, in 
consequence of the low rate at which short advertisements 
are now inserted. To advertise advantageously requires 
both experience and judgment; without a knowledge of 
the character and circulation of the public journals, much 
expenditure may be wasted by advertising in papers that 
have either a limited or inappropiiate circulation. The sale 
of some commodities (such as quack medicines) depen(^ 
almost wholly on advertising, of which it has been said 
that if the vender has the courage to continue advertising 
to the extent of £20,000, he mli make his fortune by a 
drug thoroughly wortHess. Advertising often falls dispro- 
portionately on books, as it is necessary that new publica- 
tions should be freely advertised. On small low-priced 
books the expense is particularly heavy, an advertisement 
of a one shilling book costing as much as one selhng at 
twenty shillings. From this, and their generally ephe- 
meral character, it may be said that ninety-nine out of a 
hundred pamphlets are pubhshed at a loss. 

Interesting information on the subject of advertisements 
will be found in an article in the Edinlv.rg'h Emm for 
1st Feb. 1843, On the Advertising System,” and in the 
Qiiarierhj Review for J une 1855, “ On the Hise and Pro- 
gress of Advertisements, from the establishment of the 
Newspaper Press of this Country till the Present Time.” 
Li the latter article it is stated that the first advertisement 
occurs in the MercuHus Politicus for Jan. 1652, the sub- 
ject of the advertisement being a heroic poem of congratula- 
tion on Ciomwell's victories in Ireland. A writer in Notes 
and Que7'ics for July 6, 1872, has found two examples of 
advertisements jirevious to that date, which occur in the 
Ifercw'ius Elencticus of Oct 1G48. See also The Neivs- 
paper Press, by James Grant (2 vols., 1871), and the 
article Newspapers. 

ADVOCATE (from the Latin advocatm), a lawyer author- 
ised to plead the causes of litigants in courts of law. The 
word is used technically in Scotland in a sense virtually 
equivalent to the English term barrister; and a deriva- 
tive from the same Latin source is so used in most of the 
countries of Europe where the civil law is in force. The advo~ 
eaitis of the Romans meant, as the word implies, a person 
whose assistance was called in or invoked. The word is 
not often used among the earlier jurists, and appears not to 
have had a strict meaning. It is not always associated 
with legal proceedings, and might apparently be applied to 
a supporter or coadjutor in the pursuit of any desired ob- 
ject. When it came to be applied with a more specific 
limitation to legal services, the position of the advocatm 
was still uncertain. It was different from, and evidently 
inferior to, that of juris-consvltus, who gave his opinion 
and advice in questions of law, and may he identified with 
the consulting counsel of the present day. Nor is the 
merely professional advocate to be confounded 'with the 
more distinguished oraior, or pedronus, who came forward 
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in the guise of the disinterested vindicator of justice. This 
distinction, however, appears to have arisen in later times, 
when the profession became mercenary. By the lex Gincia, 
passed about two centuries before Christ, and subsequently 
renewed, the acceptance of remuneration for professional 
assistance in lawsuits was prohibited. This law, like all 
others of the kind, "was evaded. The skiKul debater was 
propitiated vuth a present ; and though he could not sue 
for the value of his services, it was ruled that any honor- 
arium. so given could not be demanded back, even though 
he died bSore the anticipated service was performed. The 
traces of this evasion of a law may be found in the existing 
practice of rewarding counsel by fees in anticipation of 
services. In the Justinian collection we find that legal 
provision had been made for the remuneration of advo- 
cates. {Big. lib. 50, tit. 12, § 10-13; Brissonius, Be 
Big. Ve 7 ’b. ; Heineccius ad Pa7id. lib. iu. tit. 1.) The 
advocatus jkei, or fiscal advocate, was an officer whose 
function, like that of a solicitor of taxes at the present day, 
was connected with the collection of the revenue. (See 
generally on this subject Forsyth’s Hoii.ensius, London, 
1849.) The term advocate is of frequent use in the chron- 
icles, capitularies, chartularies, and other records of eccle- 
siastical matters, during the Middle Ages. (See Du Cange, 
S.V. Advocati Ecdesutxum, who affords a profuse siipjily of 
references to authorities.) The term was applied in the 
primitive church to those who defended the Christians 
against mahguants or persecutors. As the church waxed 
nch and poweiful, its temporal supporters assumed a more 
important position. The advocate, defender, or patron, was 
of a temporal rank, corresponding to the power of the ec- 
clesiastical body who sought his advocacy. Princes sought 
the distinction from Rome ; and it was as a relic of tho 
practice of propitiating temporal sovereigns by desiring their 
protection that Henry VIII. received his title of “ Defender 
of the Faith.” The office of advocate to any of the great 
rehgious houses, possessed of vast wealth, was one of dig- 
nity and emolument, generally hold ty some feudal lord of 
power and influence. This kind of protection, however, was 
sometimes oiipressive. In the authorities quoted by Du 
Cange we find tbat, so early as the 12 th century, the advo- 
cates were accused of raijine and extortion ; and by a capi- 
tulary of the popedom of Innocent III. they are prohibited 
from taking and usurping rewards and privileges beyond use 
and wont. The office at length assumed a fixed character 
in its powers and emoluments ; and it became the practice 
for the founders of churches and other ecclesiastical endow- 
ments to reserve the office of advocate to themselves and 
their representatives. The term advocate was subsequently 
superseded by the word patron ; but a relic of it still exists 
in the term advowson, and the word advowee, which is tho 
form in wffiich the Latin advocatus found its way into the 
technicalities of English W. Until lately, advocate w'as 
the proper designation of legal practitioners in the Pro- 
bate and Admiralty courts, and still is the name given to 
those who practise in what remains of ecclesiastical courts. 
In Franco, corporations or faculties of avocats were at- 
tached to the parliaments and other tribunals. They formed, 
before the revolution, a jiart of the extensive and powerful 
body commonly called the nobility of the robe. It was not 
necessary that the aTOcat should be bom noble, and his 
prof^sional rank was little respected by the hereditary 
aristocracy j but as a middle rank, possessed of great powers 
and privileges, which it jealously guarded, the profession 
acquired great influence. In the Enc7jclopSdie MctJiodique, 
the ayocat is called “ the tutelary genius of the repose of 
families, the friend of man, his guide and protector.” The 
avocats, as a body, were reorganised under the empire by 
a decree of 15th December 1810. (See Camus, Lettres sur 
la ProfessioTi d’Advocat ; A. Young, The Frmch Bar.) In 
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France there is a distinction between avocais and avovh. 
The latter, whose number is limited, act as procmTators or 
agents, representing the parties before the tnbunals, draft 
and prepare for them all formal acts and writings, and 
prepare their lawsuits for the oral debates. The office of 
the avocat, on the other hand, consists in giving advice as 
to the law, and conductmg the causes of his clients by 
written and oral pleadings. The number of avocats is not 
limited; every licentiate of law being entitled to apj)ly to 
the corporation of avocats attached to each court, and after 
presentation to the court, taking the oath of office, and 
jiassing three years in attendance on some older advocate, 
to have himself recognised as an advocate. The Faculty 
of Advocates is the collective term by which, the members 
of the bar are known in Scotland. They professionally 
attend the supreme courts in Edinburgh; but they are 
privileged to plead in any cause before 3ie inferior courts, 
where counsel are not excluded by statute. They may act 
iu cases of ajipeal before the House of Lords , and in some 
of the British colonies, where the civil law is in force, it is 
customary for those who practise as barristers to pass as 
advocates in Scotland. This body has existed by imme- 
morial custom. Its privileges are constitutional, and are 
founded on no statute or charter of incorporation. The 
body formed itself gradually, from time to time, on the 
model of the French corporations of avocats, appomtinglike 
them a dean or doyen, who is their principal officer. ISfo 
curriculum of study, residence, or professional training was, 
until 1856, required on entering this profession; but the 
faculty have always had the power, beheved to be liable to 
control by the Court of Session, of rejecting any candidate 
for admission. The candidate undergoes two private ex- 
aminations — the one in general scholarship, in lieu of 
which, however, he may produce evidence of his having 
graduated as master of arts in a Scottish umversity, or ol> 
tained an equivalent degree in an Enghsh or foreign univer- 
sity ; and the other, at the interval of a year, in Homan, 
private interaational, and Scots law. He must, before 
the latter examination, produce evidence of attendance at 
classes of Scots law and conveyancing in a Scottish univer- 
sity, and at classes of civil law, public or international 
law, constitutional law, and medical jurisprudence in a 
Scottish or other approved university. He has then to 
undergo the old academic form of the public impugnment 
of a thesis on some title of the pandects ; but tins cere- 
mony, called the public examination, has degenerated into 
a mere form A large proportion of the candidate’s entrance 
fees (amounting to £339) is devoted to the magnificent 
library belonging to the faculty, which literaiy investigators 
in Edinburgh find so eminently useful. 

Loeb Advocate, or Kura’s Advocate, is the principal 
law-officer of the crown in Scotland. His business is to 
act as a public prosecutor, and to plead in all causes that 
concern the crown. He is at the head of the system of 
public prosecutions by which criminal justice is administered 
iu Scotland, and thus his functions are of a far more ex- 
tensive character than those of the English law-officers of 
the crown. He is aided by a solicitor-general and subor- 
dinate assistants called advocates-depute. The office of 
king’s advocate seems to have been established about the 
beginning of the 1 6th century. Originally he had no power 
to prosecute crimes without the concurrence of a private 
party; but in the year 1697 he was empowered to prose- 
cute crimes at his own instance. He has the privilege of 
pleading in court with his hat on. 

ADYOOATIOH, in Scottish Law, was a mode of appeal 
from certain inferior courts to the supreme court.^ It was 
abolished in 1868, a simple “appeal” being substituted. 

ADYOWSOH, or Advowzen {advocatio), in English 
CoTimm Law, the right of presentation to a vacant eccle- 
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siastical benefice, is so called because the jjatron defends 
or advocates the claims of the person whom he presents. 
Onginally all appointments within a diocese lay with the 
bishop ; but when a landowmer founded a church on his 
estate and endowed it, his right to nominate the incumbent 
was usually recognised Where the right of presentation 
remaiiis attached to the manor, it is called an advowson 
appendant, and passes with the estate by inheritance or 
sale without any special conveyance. But where, as is 
often the case, the right of presentation has been sold by 
itself, and so separated from the manor, it is called an 
advowson in gross. Advowsons are fm-ther distinguished 
into presentatim, collative, and donative. In a presentative 
advowson, the patron jiresents a clergyman to the bishop, 
with the petition that he be instituted into the vacant 
living. The bishop is bound to induct if he find the 
clerg 3 rman canonically qualified, and a refusal on his part 
is subject to an appeal to an ecclesiastical court either by 
patron or by presentee. In a collative advowson the bishop 
IS himself the patron, either in his own right or in the right 
of the proper patron, which has lapsed to bun through not 
being exercised within the statutory period of six months 
after the vacancy occurred. No petition is necessary in 
this case, and the bishop is said to collate to the benefice. 
In a dmative advowson, the sovereign, or any subject by 
special hcence from the sovereign, confers a benefice by a 
simple letter of gift, without any reference to the bishop, 
and without presentation and institution. The incumbent 
of such a living is to a great extent free from the jurisdic- 
tion of the bishop, who can only reach him through the 
action of an ecclesiastical court. When an ecclesiastical 
body owned an advowson, it very frequently, by appropria- 
tion, exercised the right in its own favour, the corporation 
becoming the incumWt of the living, the actual duties ol 
which were discharged by a vicar or perpetual curate. Ai 
advowson, being property, may be sold, or mortgaged, or 
seized by the creditors on a bankrupt estate, under certain 
restrictions intended to prevent simony. A sale is abso- 
lutely xirohibited during the mortal sickness of the incum- 
bent, or during the existence of a vacancy. There are 
upwards of 13,000 benefices in the Chureffi of England, 
the advowsons being distributed as shown m the following 
list, which may be taken as approximately correct : — Under 
the patronage of the crown there are 1144 livings; bishops, 
2324; deans and chapters, 938; the universities, 770; 
parochial clergy, 931 ; and private persons, 7000. 

ADYTUM, the most retired and sacred place of ancient 
temples, into which none but the officiating priests were 
allowed to enter. The Most Holy Place of the temple of 
Solomon was of the nature of the pagan adytum; none but 
the high priest being admitted into it, and he but once a year. 

M, or AB, a diphthong, compounded of a and e, of fre- 
quent occurrence in Latin and in Anglo-Saxon. In the best 
^editions of the classics the form now preferred is ae. In 
English words derived from Latin the diphthong is gene- 
rally converted into the simiile e, but it is not unfrequently 
retained, as in JSolian, mediaeval, Ssc. In some words it 
represents the Greek ai, to which the Latin ce corresponds, 
as in OBSthetics {aia-OrpiKa). 

jEACUS, in Mythology, the son of Jupiter by JEgina. 
When the isle of .^gina was depopulated by a plague, his 
father, in compassion to his grief, changed aU the ants 
upon it into men and women, who were caUed MyrmMones, 
from an ant. The foundation of the fable is said 

to be, that when the country had been depopulated by 
pirates, who forced the few that remained to take shelter 
m caves, .ffiacus encouraged them to come out, and by 
commerce and industry to recover what they had lost. His 
chameter for justice and piety was such that, in a time of 
universal drought, he was nominated by the Delphic oracle 
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to intercede for Greece, and his prayer was answered The 
ancients also imagined that iEacus, on account of his im- 
partial justice, was chosen by Pluto one of the three judges 
of the dead, and ihat it was his province to judge the 
Europeans. 

yEDILE (cedilis), in Homan Antiquity, a magistrate 
whose chief business was to superintend buildings of all 
kinds, but more especially public ones, as temples, aque- 
ducts, bridges, &c. To the sediles likewise belonged the 
care of the highways, public places, weights and measures, 
*fec. They also superintended the markets, fixed the prices 
of provisions, took cognisance of breaches of decency and 
public order, and took charge of police matters generally. 
The custody of the pleliscita, or decrees of the people, and 
senatus conmlta, or decrees of the senate, was likewise 
committed to them. They had the inspection of theatres 
and plays, and were obhged to exhibit magnificent games 
to the people, usually at their own expense, whereby many 
of them were ruined. They had the power, on certam oc- 
casions, of issuing edicts, and by degrees they procured to 
themselves a considerable jurisdiction. At first there were 
only two sediles, viz., the aediles of the people, cBdiles pld)ei% 
or minores. They were first created in the same year as 
the tribunes, b.c. 494; for tlie tribunes, finding themselves 
oppressed with the multiplicity of affairs, demanded of the 
senate to have officers to whom they might entrust matters 
of less importance ; and accordingly two aediles were created; 
and henceforward the aediles were elected every year at the ^ 
same assembly as the tribunes. But these plebeian aediles * 
having refused, on a signal occasion, to continue the great 
games for four days instead of three, on account of the 
expense, the patricians made an offer to do it, provided 
they were admitted to the honours of the aedileslup. Ac- 
cordingly two new aediles were created, from the order of 
the patricians, in the year of Eome 388. They were called 
oBdiles curules, or m^jores, as having a right to sit on a 
ourule chair when they gave audience; whereas the plebeian 
aediles only sat on benches. The cunile aediles alone had 
the right to issue edicts. Otherwise they shared all the 
ordinary functions of the plebeian aediles; they had to 
procure the celebration of the grand Eoinan games, and 
to exhibit comedies, shows of gladiators, Sse., to the people; 
and they were also appointed judges in all cases relating to 
the selling or exchanging of estates. To assist these first 
four sediles, Cmsar (b.o. 45) created a new kind, called 
cediles cereales, so named from their being deputed chiefly 
to take care of the supply of corn, which was called donum 
Cerei'is. These aediles cereales were also taken out of the 
order of patricians In the municipal cities and colonies 
there were sediles hpving much the same authonty as at 
Eome. We also read of an cedilis ahmeniarius, expressed 
in abbreviature by cedil. alim., whose business seems to 
have been to provide diet for those who were maintained 
at the public charge., though others assign him a different 
office. In an ancient inscription we also meet with sedile 
of the camp, cedilis castrorum. 

.^GADES, or .Agates, a group of islands off the west- 
ern coast of Sicily, between Trapani and Marsala, consisting 
of Maretimo, Levanzo, and Eavignana. These islands are 
rendered historically famous by the great naval victory 
gained there by the Eomans over the Carthaginians in b.o. 
241, which put an end to the first Punic war 

.^GEAN SEA, a part of the Mediterranean, now more 
usually called the Archipelago or Grecian Archipelago, 
bounded on the north by Thrace and Macedonia, on the 
west by Greece, and on the east by Asia Mmor. The 
origin of the name is uncertain. Various derivations are 
given by the ancient grantimarians — one from the town of 
iEgae; another from .^gea, queen of the amazons, who 
perished in this sea ; and a third from riEgeus, the father 


of Theseus, who threw himself headlong into it. See 
Aeghipelago. 

.^EGEUS, in Fabulous History, the son of Pandion, was 
king of Athens, and the father of Theseus. He was one 
of the Athenian heroes, but is notable chiefly for the man- 
ner of his death. The Athenians having MUed Androgens, 
the son of Minos, king of Crete, for carrying away the 
prize for wresthng from them, Minos made war upon 
them; and being victorious, imposed this severe condition 
on .ffigeus, that he should annually send into Crete seven 
of the noblest of the Athenian youths and as many 
maidens, chosen by lot, to be devoured by the Minotaur. 
On the fourth year of this tribute the choice feU on 
Theseus, or, as others say, he himself entreated to be sent. 
The kmg at his son’s departure gave orders that, as the 
ship sailed with black sails, it should return with the same 
in case he perished; but if he came back victorious he 
should change them for white. When Theseus returned 
from Crete after killing the Minotaur, he forgot to change 
the sails in token of his victory, according to the agree- 
ment; and his father, who sat on a rock watching the 
return of the vessel, imagining from the black sails that his 
son was dead, cast himself headlong into the sea, which 
was supposed in consequence to have obtained the name of 
the Mgean Sea. The Athenians decreed divine honouis 
to .Egeus, and sacrificed to him as a marine deity and an 
adopted son of Neptune. 

.^GINA, in Fahvlous History, the daughter of Asopus, 
king of Boeotia, was beloved by Jupiter, who carried licr 
from Epidauras to a desert island called CEnone or CEnopin, 
which was afterwards called by her name. See .dSAOUS. 

.^GINA, or Eoina, or Engia, an island in the Saronic 
gulf, 20 miles distant from the Pirseus, formerly vying 
with Athens in naval power, and at the sea-fight of Salamis 
disputing the palm of victory with the Athenians. It was 
the native country and kingdom of ASacus, who called it 
.Myina, from his mother’s name. (Ovid.) The inhabitants 
were called Mginttcs and jEginenses. .^gina is triangular 
in shape, and is about 8 miles long from N.W. to S.E., and 
about 6 broad, with an area of about 41 square miles 
Strabo states its circumference at 180 stadia, or about 22^ 
English miles. Its western side consists of stony but 
fertile plains, which are well cultivated, and produce 
luxuriant crops of grain, with some cotton, vines, ahnouds, 
and figs. The rest of the island is mountainous, and 
rather barren. The southern end rises in the conical 
Mount Oros, and the Panhellenian ridge stretches to the 
north, from which fertile narrow valleys descend on eitJier 
hand. Prom the absence of marshes, and its insularity, 
the climate is mild, and the most salubrious of Greece. The 
ruins of the ancient Angina extend along two small ports, 
still protected by well-built ancient moles, and the shores 
of an open bay, defended by an ancient breakwater, near 
the N.W. cape of the island. On the land side the city 
walls are srill distinctly traceable, 10 feet in thickness, 
strengthened by towers at unequal distances, and pierced 
by three gates. They abutted on those of the ports, which 
were thus included within the line of fortifications, as at 
Athens and elsewhere in ancient Greece. Two elegant 
Doric columns and substructures are all that remain of 
the buildmgs noticed by Pausanias within the precincts of 
a city that was long the greatest and most opulent mari- 
time power of Greece; but the ruins of seventeen Christian 
churdies, still visible, prove that after the glories of the 
proud city had passed away — after what it suffered from 
the jealousy of its rival Athens, and from an earthquake 
about the beginning of our era — a considerable modem 
tovra had occupied its site. Some of these may perhaps 
only date from the time that ARging remained underv its 
Venetian masters, as does a tower erected at the entrance 
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of the largest port. The Venetians resigned possession 
of the island to the Turks in 1715, under whom it became 
the prey of Mamote and other pirates, until the emancipa- 
tion of Greece made it, in 1828-29, the seat of the Greek 
government. On a hill near the N.E. corner of the island 
stands the modern little town of iEgina (as it is pronounced 
by the modem Greeks). It is separated by a ravine from 
the hiU, on which rise in lonely majesty the rums of a 
noble temple, supposed to be that of Jupiter Panhellenius, 
though the point has been disputed. The temple occupies 
the rocky summit of a hill, in the midst of a forest of 
pines, at the extremity of the Panhellenian ridge. It was 
a rum in the days of Oicero, as mentioned in one of his 
letters, and seems to have been thrown down by an earth- 
quake at an unknown epoch. This temple is conspicuous 
from a distance, and was visited by Chandler in tibe last 
century j but has been chiefly known to us by the success- 
ful excavations of our countrymen Cockerell and Poster, 
assisted by Baron Haller and M. Linckh of Stuttgard, in 
1811. These gentlemen united in clearing away the rub- 
bish which the lapse of 2000 years had accumulated on 
the basement and floor of the ceUaj and after twenty days’ 
exertion they were rewarded by the discovery not only of 
many interesting details relating to Grecian architecture, 
but also of many statues, in wonderfully energetic atti- 
tudes, that had once adorned the fallen pediments of this 
celebrated temple. These consist of the eleven figures of 
the eastern and five statues of the western pediment, 
almost entire, besides fragments of the rest, and two 
statuettes, and other ornaments of the acroteria. These 
sculptures supply an important link in the history of 
ancient art, and connect the schools of early Greece with 
that of Etruscan sculpture. The efforts of Messrs Cockerell 
and Foster to secure those treasures to their country are 
well known, as well as their failure through an unlucky 
mistake of the agent sent out to purchase them for the 
British Museum. They now form one of the most interest- 
ing acquisitions of the magnificent Glyptotheh of Munich. 
The temple stands on a stylobate of 94: feet by 45 feet. 
The original number of columns in the peristyle was thirty- 
two, of which twelve were ranged on each side, and six in 
each front, 17 feet 2 inches high, including the wide 
spreading ovolo of the capital, and a diameter of 3 feet 3 
inches at the base. Two other columns, of 3 feet 2 inches 
between antse, are in the pronaos, and two similar in the 
opisthodomos or postwim. The cella had a door at each 
end; a double row of smaller columns, 2 feet 4 inches in 
diameter, were within the cella to support its partial roof; 
but the greatest portion of the cella was open, as this temple 
was hypoethral. There still remain twenty-one columns of the 
peristyle, with their architraves; six of the eastern front, 
and continuously with them are five columns of the north 
side ; the four columns of the pronaos and opisthodomos, 
and the lower part of the shafts of five within the cella. 
The tympana had been painted of a bright azure, to give 
relief to the statues, and the drapery of Minerva, the 
middle figure of each group, had been painted red and 
blue. The whole of the ornaments on the cornices and 
upper mouldings of the pediment had been painted in 
encamtic, not carved. The subject of the groups of statuary 
appears to be the contest for the body of Patroclus, one of 
the JSaddcB (or royal progeny of .<Egina of old), as described 
by Horner. (Cockerell On the JEgina MarUes; Brand’s 
Journal.) This magnificent structure was erected most 
probably in the 6th century B.O., but, at all events, un- 
doubtedly belongs to the brilliant period of .^ginetan 
power, when its navy and its commerce were the pride of 
Greece, and carried its citizens to the remotest shores of 
the Mediterranean and the Euxine. Silver money is said 
to have been struck at .^gina long before it was coined 
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even at Athens. The victory of Salamis was in a great 
measure owing to the thirty ships of dEgina, and the voice 
of grateful Greece assigned to her warriors on that event- 
ful day the prize of valour. Yet not long after, the rivalry 
of Athens began to cloud the prosperity of the haughty 
islanders, whose fleet she had before defeated; and /Pi gina 
at length sunk under the enmity of a relentless commercial 
rival, that banished her citizens and supplied their place 
with Attic colonists. After the close of the Peloponnesian 
war Lysander restored the banished inhabitants, but 
.^gina never recovered its ancient prosperity. 

dEGINETA, Pattlus, a celebrated surgeon of the island 
of JEgina, whence he derived his name. According to 
Le Clerc’s calculation, he lived in the 4th century, but 
Abulfaragius the Arabian places him with more probability 
in the 7th. His knowledge in surgery was very great, 
and his works are deservedly famous. The title of the 
most important of them, as given by Suidas, is 
*laTpLK^<i BiySXta ’’Eirra {Synopds of Medicine in Seven 
Books). The sixth book, which treats of surgery, is par- 
ticularly interesting. 'The whole work in the original 
Greek was published at Venice in 1628, and another 
edition appeared at Basle in 1538. Several Latin trans- 
lations have been pubKshed, that of J. Cornarius (Basle, 
1556) being accompanied by a commentary. ^Egineta is 
the first writer who takes notice of the cathartic property 
of rhubarb, and, according to Dr Milward, is the first in all 
antiquity who deserves the title of accoucheur. 

JEGIS, in Classical Mythology^ a name given to the shield 
or buckler of Jupiter. The goat Amalthaea, which had 
suckled that god, being dead, he is said to have covered 
his buckler with the skin, or used the skin as a buckler; 
whence the appellation ceyw, from 8.i$, dtyds, goat. Jupiter 
afterwards restored the animal to life, covered it with a new 
skin, and placed it among the stars. A full description 
of the segis of Jupiter is given -by Homer, II v. 738, sqq. 
Apollo k also represented as bearing the cegis, and Minerva 
si^ more frequently. After Perseus killed Medusa, Minerva 
nailed her head in the middle of the aegis, which thence- 
forth had the faculty Medusa herself had during her life 
of converting aU who looked on it into stone. Later writers 
regard the aegis sometimes as a buckler, but oftener as a 
cuirass or breastplate. The aegis of Pallas, described by 
Virgil {jEn. hb. viii. v. 436), must have been a cuirass, 
since the poet says expressly that Medusa’s head was on the 
breast of the goddess. But the aegis of Jupiter, mentioned 
a little before (v. 354), seems from the description to have 
been a buckler. The aegis appears to have been really the 
goafs skin used, as well as the skins of other animals, as a 
belt to support the shield. When so used it would usually 
be fastened on the right shoulder, and would partially 
envelope the chest as it pas&«'d obliquely round in front, 
and behind to be attached to the shield under the left arm. 
Hence, by transference, it would be employed to denote at 
times the shield which it supported, and at other times a 
lorica or cuirasSf the purpose of which it in part served. 
Illustrations of the assumption of the aegis by the Roman 
emperors may be seen in ancient statues and cameos. 

iSGISTHUS, in Ancient History, was the son of Thy- 
estes by his own daughter Pelopea, who to conceal her 
shame exposed him in the woods. Some say he was takei 
up by a shepherd and suckled by a goat ; whence he was 
called JSgi^us. After he grew up he was recognised by 
his father, and on the death of the latter he became king 
of Mycense. He did not join the expedition against Troy; 
and after the departure of the expedition he seduced 
Glytemnestra, the wife of Agamemnon, and lived with her 
during the siege of Troy, .^terwards, with her assistance, 
he slew her husband, and reigned seven years in Mycenaa. 
He was slain, together with Glytemnestra, by Orestes. 
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iEQOSPOTAMI, in Ancient Geography, a small river in 
the Thracian Chersonesus, runmng south-east, and fallmg 
into the Hellespont to the north of Sestos, — ^with a town 
of the same name, and a station or road for ships, at its 
moutL Here the Athenians under Conon, through the 
fault of his colleague Philodes, received a signal overthrow 
from the Lacedemonians under Lysander (b.c. 405), which 
involved the taking of Athens, and put an end to the 
Peloponnesian war. The town does not appear to have 
existed till after the date of the battle. 

jELPEIC, “the Grammarian,” as he has been called, is 
one of the most voluminous of our old English writers 
before the Conquest. He flourished at the latter end of 
the 10th century and the beginning of the 11th. ^ Of his 
personal history little can be learned, and his birth and 
death are alike involved in obscurity. We know that he 
was a pupil of Ethelwold, the fnend of Dunstan, at Abing- 
don. On Ethelwold’s advancement to the see of Win- 
chester, iElfric accompanied him, and filled the oflSce of 
chief instructor in the diocese. For the use of hia scholars 
he wrote his Latin and English Gram-mar and Glossary and 
his Colloqmum. The last of these is in Latm, with an 
old English interlinear translation, in which the Latin is 
rendered word for w'ord. It is interesting for its account 
of ancient manners, and shows that ^Elfrie made use of the 
conversational method in his teaching. The words in his 
Glossary are not arranged alphabetically, but grouped 
together into classes. iElfric afterwards removed to Ceme 
Abbey, in Dorsetshire, where he composed hia Homilies, 
the work on which his fame as an author chiefly depends. 
They are 80 in number, and were edited by Thorpe in 
1844-46 for the iElfiic Society. In composing them, 
.ffilfric drew largely from the fathers. Their style is very 
simple and pleasing, and obscure words are carefully 
avoided in order to adapt them to the capacity even of the 
most ignorant. Subsequent writers made great use of 
them, and not a few are to be found unabridged in the 
transition (semi-Saxon) English of the succeeding centuries. 
They excited great attention about the time of the Refor- 
mation, and were appealed to — especially the “Paschal 
Homily” — ^to prove that the doctrines of the English 
Church before the Conquest wore at variance with ^ose 
held by the Church of Rome. Among iElfric’s other 
works may be mentioned his Treatise on the Old a-nd Hew 
Testaments, and his Ah ulgment of the Fentateuch and the 
Book of Jab, Of the rest of his life we have little on 
which we can rely. He attained to the dignity of abbot, 
but he seems to be a different person from ^Ifric, 
archbishop of Canterbury (996-1006), with whom he is 
sometimes confounded, 

jiELIA CAPITOLIN A, a name given to the city built by 
the Emperor Hadrian, A.D. 134, near the spot where the 
ancient Jerusalem stood, which he found in nuns when he 
visited the eastern parts of the Roman empire. A Roman 
colony was settled here, and a temple was dedicated to 
Jupiter Capitolinus. Hence the name Capitolina, to which 
Hadrian prefixed that of his own family. 

.(ELIAHUS, Claudius, born at Praeneste, in Italy. He 
taught rhetoric at Rome, under the Emperor Alexander 
Severus, according to Perizonius, but more probably under 
Hadrian. HewassurnamedMeXiyX(o(rcros,“Honey-tonguod,” 
on account of the ease and accuracy with which he spoke 
and wrote Greek; and he was also named “the Sophist,” from 
his being a teacher of rhetoric. He loved retirement, and 
devoted himself to study. He greatly admired and studied 
Plato, Aristotle, Isocrates, Plutarch, Homer, Anacreon, 
Archilochus, &c. ; and, though a Roman, gives preference 
to the writers of the Greek nation, and employs the Greek 
lan^age in his works. His curious and entertaining work 
entitled Yarixi Historia has been frequently republished, as 
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well as hia treatise He Natura Animalium. A very useful 
edition of the latter was published by Schneider, at Leipsic, 
in 1784, in 8voj another at Jena, in 1832, by Fr. Jacobs. 
The collected edition of his works, by Qesner, 1556, fol., 
coTi tfl in a another work ascribed to him, named JEpistolos 
E-nsticoe. 

.®MILIUS, Pauxus, the name of a celebrated family 
of the ^Emilia Gens. See Paulus. 

yZF.MTT.T TTR, Paulus, or Paolo Emilio, a celebrated histo- 
rian, bom at Verona, who obtained such reputation in Italy 
that he was invited into France by the cardinal of Bourbon, 
in the reign of Charles VIII., in order to write the history 
of the kings of France in Latin, and was presented to a 
canoniy in Notre Dame. He enjoyed the patronage and 
support of Louis XII. He died at Paris on the 6th of 
May 1629. His work entitled He Reb-us gestis Francorvm 
was translated into French by Renard in 1581, and has 
als o been translated into Italian and German. 

jiENEAS, in Fabulous History, a Trojan prince, the son 
of Venus and Anchises. He plays a conspicuous part in 
the Iliad, and is represented, along with Hector, as the 
chief bulwark of the Trojans. Homer always spealcs of 
.^neas and his descendants as destined to reign at Troy 
after the destruction of Pnam and his house. Virgil has 
chosen him as the hero of his great epic, and the story of 
the Mneid, though not only at variance with other tradi- 
tions, but inconsistent with itself, can never lose its place 
as a biography of the mythical founder of the Latin power. 
jEneas is described in the Mneld as escaping from the 
destraction of Troy, bearing his aged father on his 
shoulders, carrying m one hand his household gods, while 
with the other he leads his little son Ascanius or liilus. 
His wife Creiisa is separated from them and lost in tho 
tumult. After a perilous voyage he lands in Africa, and is 
kindly received by Dido, queen of Carthage; who, on hi.s 
forsaking her to seek a new home, destroys herself. Again 
escaping the dangers of the sea, ho arrives m Italy, whei e 
he Lands m Latium, and forms an alliance with Latinus, 
the king of the country, manies his daughter Lavinia, and 
founds a city which he calls, after her, Lavinium. Turnus, 
king of the Rutuli, a rejected suitor of Lavinia, makes war 
on Latinus, and both are slain in battle. The story of 
the JGneid ends with the death of Turnus. According to 
Livy, on the death of Latinus, .Eneas assumes the sove- 
reignty of Latium, and the Trojan and Latin powers are 
united in one nation. After a reign of three years, Eneas 
falls in a battle with the Rutuli, assisted by Mezentiu.s, 
king of Etruria, and is supposed to be carried up into 
I heaven, because Ids body cannot be found. After liis death 
or disappearance he receives divine honours. 

ENEAS SYLVIUS, Pope. See Pius II. 

EOLIE INSULE, the modem Lipari Islands, a 
group of islands between Italy and Sicily. They arc so 
called from Eolus, the god of the winds, who avas supposed 
to mle over them; but they are also frequently termed 
InsidoB Yuleanice, or Hq>JiCEstice, from their volcanic emp- 
tions,and Insults Liparearu-nifivom. Lipara (modern Lipari), 
the chief of the group. According to Pliny, the other 
islands wetH-iera, now Vulcano; Btrongyle, now Stromboli; 
Didyme,TXOW Balina; Phoenicusa,uow Felicudi ; Ficonymus, 
probably ParaaWa; and Frimsa, now Alkudi. Besides these 
there are several small islets. Homer mentions only one 
EoUan island {Od. x. 1). 

EOLIAN HARP, named from Eolus, god of the wind, 
a musical instrament consisting of cat-gut strings stretched 
oyer a wooden sound-box. When exposed to a current of 
air, the_ strings produce a variety of pleasing hamionic 
sounds in strange succession and combination. 

EOLIS, or Eolia, in Ancient Geography, a country of 
Asia Minor, settled by colonies of Eolian Greeks. The 
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name in its limited sense was applied to the coast ex- 
tending from the river Hermus to the promontory of 
Lectum, on the north side of the entrance to the Gnlf of 
Adramyttium, and lying between Ionia to the S. and 
Troas to the N. In its wider acceptation it comprehended 
Troas and the coasts of the Hellespont to the Propontis, 
where there were likewise several ^oUan colonies. 

.(5EOLUS, in Heathen Mythology^ the god and father of 
the winds, was variously represented as the son. of Hip- 
potes, or of Neptune by a daughter of Hippotes, ox of 
Jupiter. In the Odyssey he is mentioned as the idng of 
the JEolian isle to whom Jupiter had given the super- 
intendence and distribution of the winds. Later poets 
make him the god and father of the winds, who dwelt in 
one of the iEohan islands — according to some in Strom- 
boli, according to others in Lipari, while others place his 
residence at Ehegium in Italy. He is represented as 
having authority over the winds, which he confined in a 
vast cavern. Strabo and some other writers consider him 
to have had a real existence j and derive the fable of his 
power over the winds from his slcill in meteorology and the 
management of ships. 

Hie vasto rex .fflolus anti'o, 

Luctantes ventos tempestatesque sonoras 
Imperio premit, ae vindis et carcere frenat 
Till indignantea magno cum murmure mentis 
Oiroum olaustra fremunt ; oelsS. sedet .fflolus arce 
Sceptra teiiena, molhtque animoa, et temporat iras : 

Ni laoiat, mana ao teiTa.s ocalumciiie profundum 
Quippe ferant rapidi secum, verrantniie per auras. 

lib. i. 52. 

Here JSolns, in cavern vast, 

With, bolt and baiiier fetters fast 
RebeUiotis storm and howling blast. 

They with the rook’s reverberant loar 
Chafe blustering round their pnsou door • 

He, throned on high, the sceptre sways, 

Controls their moods, their wrath allays 
Break but that sceptre, sea and land, 

And heaven’s etherial deep, 

Before them they would whirl like sand, 

And thiough the void air sweep. 

Conington’s Translation 

Through Hippotes, jEoIus is usually represented as de- 
scended from .^olus, one of the sons of HeEen, and the 
mythological ancestor of the .fflolian tribes. 

./EON (auov), a space of time, was often used in Greek 
to denote indefinite or infinite duration; and hence, by 
metonymy, for a being that exists for ever. In the latter 
sense it was chiefly used by the Gnostic sects to denote 
those eternal beings or manifestations which emanated 
from the one incomprehensible and ineffable God, See 
Gitosticism. 

..ffiPINUS, Franz Maria Ulrich Theodor, a distin- 
guished German natural philosopher, was bom at Eostock 
in Saxony in 1724, and died at Dorpat in August 1802 
He was descended from John /Epinus (&. 1499 — d. 
1553), the first to adopt the Greek form (aketvos) of the 
family name, a leading theologian and controversialist 
at the time of the Eeformation. After studying medicine 
for a time, Francis /Epinus devoted himself to the physical 
and mathematical sciences, in which he soon gained such 
distinction that he was admitted a member of the Berlin 
Academy of Sciences. In 1757 he settled in St Peters- 
burg as member of the Imperial Academy of Sciences and 
professor of physics, labouring there and pursuing his 
favourite studies with great success till his death. He 
enjoyed the special favour of the Empress Catharine II., 
who appointed him tutor to her son Paul, and endeavoured, 
without success, to establish normal schools throughout the 
empire under his direction. /Epinus is best known by his 
researches, theoretical and experimental, in electridlly and 
magnetism. His principal work, Tentamen Theordee Hiec- 


tridtatis et Ilagnetismi, published at St Petersburg in 
1759, may be regarded as the first systematic and suc- 
cessful attempt to apply mathematical reasoning to these 
subjects. Adopting Franklin’s theory of positive and 
negative electricities, or electric forces, ho investigated the 
relations of these fully, and especially the conations of 
their equilibrium; and many of the conclusions he arrived 
at do not depend for their value and importance on the 
theory of Frankhn. ^pinus himself extended the theory, 
holdmg that the particles of the electric fluid repel ea^ 
other, attract the particles of all bodies, and are attracted 
by them, with a force inversely proportional to the dis- 
tance; that the flmd resides in the pores of the surfaces of 
bodies, moving readily through some, called conductors or 
non-electrics, and "nith dif&culty through others; and that 
electric phenomena are produced either by the approach of 
bodies unequally charged, or by the unequal distribution 
of the fluid in the same body. He propounded a kindred 
theory of magnetism, a magnetic fluid being supposed to 
exist corresponding to the electric fluid, but acting on, 
and acted on by, the particles of iron only. It is to be 
added that .Epinus was the first to perceive and define, 
with any measure of clearness, the afiBnity between elec- 
tricity and magnetism. There is a remarkable similarity 
between portions of the work above named and a paper 
by Cavendish — ^the result of independent investigations — 
given in the PhilosopJdcal Tramactions for 1771. In 
1787 the Ahb4 Haiiy published an exposition of jEpinus’s 
theories. iEpinus did not confine himself to one or two 
departments of natural science. He published a treatise, 
in 1762, On the Distributmi of Heat at the Surface of the 
Earth; and he was also the author of valuable memoirs on 
diflerent subjects in astronomy, mechanics, optics, meteor- 
ology, and pure mathematics, contained in the journals of 
the learned societies of St Petersburg and Berlin. His 
discussion of the effects of parallax m the transit of a 
planet over the sun’s disc excited great interest, having 
appeared (in 1764) between the dates of the two transits 
of Venus that took place during last century. 

/EQUI, an ancient and warlike people of Italy, inhabit- 
ing tho upper valley of the Anio, who, in confederacy with the 
Yolsci, carried on a long series of hostilities with the early 
Eomans, hut were finally subdued in the year 302 b.0. 

/EEAEIANS, a class in ancient Rome, composed of 
citizens who had suffered the severest kind of degradation 
the censors could inflict, hut concerning whose exact posi- 
tion we have no precise information. Though heavily 
taxed, they did not enjoy the lights of citizenship beyond 
their liberty and the general protection of the state. They 
could not vote in assemblies or serve in the army, and 
were deprived of and excluded from all posts of honour 
and profit. Romans of the higher classes, as well as the 
plebmns, were liable to become ADrarians. The name may 
he derived from oem, money, since they were mere 
tax-payers; or, which is more probable, it may refer to the 
list of them which the censors gave in to the cBrarium or 
public treasury. 

AEEABIUM, the public treasury at andent Rome. It 
contained the moneys and accounts of the state, and also 
the standards of the legions, the public laws engraven on 
brass, the decrees of the senate, and other papers and 
registers of importance. The place where these public 
treasures were deposited, from the time of the establish- 
ment of the republic, was the temple of Saturn, on the 
eastern slope of the Capitoline hill. In addition to the 
common treasury, supported by the general taxes and 
charged with the ordinary expenditure, there was’ a reserve 
treasury, also in the temple of Saturn, the cerarvu/m 5awo 
ium, (or sandius), maintained chiefly by a tax of 5 per cent, 
on the value of all manumitted slaves, which was not to 
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"bo liad recour&e to, or even entered, except in lire extreme augments, the quantity ahsoibed increases, and wnen fully 
necessity of the state. Under the emperors the senate saturated the aerated water may be diawn ofl by the cock 
continued to have at least the nominal management of the E. In nianufactuiing on a large scale, a combination of 
oinarium, while the emperor had a separate exchequer, globes or cylinders is used tor prodncing continuous 
called tlie>fMS. But after a time, as the power of the action, and less expensive sources oi carbonic acid than 
cuipciois increased and their jurisdiction extended till the sodium bicarbonate and tartaric acid are employed. The 
senate existed but in form and name, this distinction vir- second or^ mechanical pressure process is that generally 
tually ceased. Besides creating the Jiacus, Augustus also followed in the manufacture in this country. In this 
established a military treasury (ceranum nnlitare), con- process the gas is prepared in a lead chamber by the 
taiuincr all moneys raised for and appropriated to the main- action of sulphuric acid ou chalk, and is washed by pass- 
tenant of the army. The later emperors had a separate ing through water into the gas-holder in which it is col- 
Ltirariwn privaiuvif containing the monies allotted for lected By the action of a force-pump, water, filteied 
then* own use, distinct from the JiscuSf wliich they ad- when necessary, and carbonic acid, are pressed, m due 
ministered in the interests of the empii-e. proportions, into a veiy strong copper cylinder, tinned 

AERATED 'VVATEIIS. "Waters mipreguatecl with an internally, termed a receiver or saturator, in ivhich an 
unusually large proportion of carbonic acid, or other gaseous agitator is kept revolving. A pressure gauge is attached 
substances, occur abundantly in springs thioiighout the to the receiver, and when the index indicates from 120 
world- and, in addition to their gaseous constituents, to 140 E) pressure per square inch, what is termed 
generally hold iii solution a large percentage of different aerated water, and very fiequently does duty for soda- 
&alts. The manufacture of aerated waters arose out of the water, is ready for clmwiiig off at the botthng apparatus, 
attempt to imitate these by artihcial means, but till about Real soda-water is best piepared by adding to the water 
the beginning of the present century such efforts did not before aeration a proportion of sodium bicarbonate equal 
meet with great success. The earliest method of producing to about 30 or 36 grains per pint of water. Potash-water, 
acidulated water was that which still obtains in the pre- Seltzer, hthia, Canara, bromide of potassium, and a host 
paration of effervescing di'aughta, such as are made from of other waters, are similarly prepared, the vaiious salts 
“ Seidhtz ” pow'ders. These powdeis consist of separate being used in different proportions, according to the taste 
portions of sodium bicarbonate and tartaiic acid, which, and experience of manufacturers. Lemonade, and other 
on being dissolved together in water, form sodium tartrate aerated drinks flavoured with frmt syrujis, have the pro- 
aud liberate carbonic acid, which bubbles up through the portion of syrup placed in the bottle to which simple 
water. In recent years “granular” effervescent pre- aerated water taken from a receiver, indicating a pressure 
paratious have been introduced, in which the acid and of 80 to 100 Hb per square inch, is added. Prom a 
salt are mixed in a diy state, and produce their reaction syrup composed of 14 Ib of sugar, 2^ oz. of tartaric acid, 
on being dissolved. The popular preparation termed effer- 3^ oz of citric acid, and 4^ drachms of essence of lemon, 
vescent citrate of magnesia, and several othei-s under a dwsolved in 2^ gallons of water, 30 dozen bottles of an 
variety of names, consist essentially of sodium bicarbonate excellent quality of lemonade can be prepared. On ac- 
and tartaric acid, to which a little citric acid is sometimes count of the rapidity with which the gas escajies ou the 
added. A limit, however, is set to the use of waters so removal of pressure, special arrangements are required for 
aerated on account of the purgative action of the alkaline the bottling and corldng processes, and the frequent ex- 
carths they necessarily contain. plosion of bottles necessitates guards to protect the bottler. 

In the manufacture of common aerated waters the car- A dexteious bottler will fiU end cork 6000 bottles in ten 
bonic acid is prepared apart from the pure water in wludi hours. The consumption of aerated waters, especially in 
it is to be ^ssolved. There are essentially only two hot climates, is veiy great. 

methods on which the manufacture is conducted, although AEROE, or Aruoe, an island of Denmaik, in the Little 
there is an endless variety in the apparatus used. In the Belt, lying 7^ miles S. of Euiien, between Alseii and 
first i)roces8, which may be distinguished as the method of Langeland It is of an irregular ti-iangular shape, about 
chemical pressure, the carbonic acid gas saturates the water 15 ^es long and 8 broad at the widest points, with a 
by Its own pressure, passing directly from the chamber m hilly surface, but a fertile and w^ell-cnltivated soil. Popu- 
which it IS produced and purified into tlie cyhnder or lation, 10,200; chief town, Aeroeskjobiiig, on tlio east 
cylinders contaming the water to he aerated. The small coast. 

apparatus frequently used in private houses and hospitals AEROLITE (ar/p, air, and Ai^os, a stone), a stony or 
may be taken as an illustration of this method. The most metaihe body, which, fallmg tliiough the atmosphere, 

commou form consists of two strong i caches the earth’s surface. These meteonc stones gene- 

glass globes A and B, protected by I’f'hy contain a considerable proportion of iron; indeed, 

netting m case of breakage. Into the the iron in some of these substances exceeds the siliceous 

globe A are placed the materials for matter, and some have then given them the name of mete- 

generating carbonic acid, usually in oric u-ons. A remarkable aerolite that fell at AEgospotami, 

this case tartaric acid and sodium bi- in 467 B.O., was, according to Pliny, to be seen in his day, 

carbonate. When charged wuth these and was then as large as a wuggoii. In 1492 one fell at 

materials, a metal tube C, accurately p.-'' Ensisheim, in Alsace, that weighed 270 lb.; and, not 
fitted to the aperture in the globe, is mention others, one of 12 tt) weight is leported to 

inserted. The globe B is inverted and have fallen in California in August 1873, which penetrated 

filled with water, and in this position the earth to the depth of 8 feet, ami lUien dug up was 

the globe A is screwed tightly up by so hot that it could not be handled. Aerolites often reach 

the j’oint D, the metal tube reaching to the earth in groups or showers, as at L’Aigle, in Normandy, 

near the top of globe B. On placing in 1803; at New Concord, Ohio, in May 1860; and at 

the apparatus upright, a proportion of Dhurmsala, in the Punjaub, in July the same year. The 

water escapes through the metal tube area on which a shower of aerolites falls is usually ellipti- 

mto globe A, acts on the charge it con- cal, the largest stones being near one end of the ellipse, 

tains, and evolves carbonic acid, wliich passes up the tube the major axis of which extends in some cases to a length 
and saturates the water in B. As the pressure of the gas of eighteen or twenty miles. See Meteoji. 
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AEEONAPTICS 


Grailuftl TW every stage of society men have sought, by the couibi- 
dwcovOTjr^ JL nation of superior skill and ingenuity, to attain those 
obvious advantages which nature has conferred 
on tlie different tribes of animals, by endowing them with a 
peculiar structure and a peculiar force of organs. Tlie 
mdest savage learns from his very infancy to imitate the 
swimming of a fish, and plays on the surface of the water 
with agility and perseverance. But an art so confined in 
its exercise, and requirittg such a degree of bodily exertion, 
could not be considered of much avail. It must have been 
soon perceived (even if the discoveries of Uio arts of nata- 
tion and navigation were not absolutely simultancoius), that 
the fatigue of impulsion through the water could be gresitly 
diminished by the siipport and floating of some light sub- 
stance. The trunk of a tree would bear it.s rude proprietor 
along the stream ; or, hollowed out into a canoe and fur- 
nished with paildles, it might enable him even to traverse 
a river. From this simple fabric the step was not great 
to tlie construction of a boat or barge, impelled by tlie 
force of oars. But it was a great advance to fix masts and 
ajiply sails to the vessel, and thus substitute the jiownr of 
wind for that of human labour. The adventurmm .sailor, 
instead of plying on the narrow seas or creeping timidly 
along the shore, could now liiuneh with confidence into tlie 
wide ocean. Navigiition, in its most cultivated form, may 
be fairly regarded as one of the sublimest trinmplis of 
liumau genius, industry, courage, and perseverance, 

Analogy Having by his skill achieved the conquest of the waters 
nsvlgaiion encompass the habitable globe, it was natural for man 
siidllyiiig likewise the mastery of the air in which we 

nnly very breathe. In all ages, therefore, great ingenuity has bwn 
vnguft exiicnded in efforts at flying, all of which have as yet re- 
sulted in failure. But the analogy betwiien sailing on the 
water and sailing in the air is not so close os many enthu- 
siasts have supposed it to be. There is a general resem- 
blance, inasmuch as in both cases tlie projiulsion nin.st be 
made by means of a fluid. But in the one case the fluid 
is inelastic, in the other elastic ; and tlic jiliysicist or iiiatlic- 
inatician knows how vastly different are the pro}iertie8 of 
liquids, even in fuiidiuuental points, from those of aeriform 
or gaseous bodies. Again, in the one cose the vessel floats 
on tlie surface of the water, in the other it must float 
totally immersed in the aerial fluid. A ship, while sailing, 
is acted on by two fluids — the water supports it and the 
air propels it ; but a ship sailing in the air would be only 
under the action of the one fluid that surrounds it on all 
sides. Those few considerations — and many more might 
be added — ^indicate the essential distinctions between the 
two cases ; and a very little thought shows that it is not so 
rcinorkiible as it at first sight appears, that the invention 
of the art of sailing on the water should bo lost in prehis- 
toric antiquity, while that of sailing in the air is not .a 
century old; and that while iia^dgation is one of the most 
perfect of the arts, the power of direcling a body floating 
in the air still remains nnattaiiicd. Many Lave argued, 
that because navigation is an accouiplishcd fact, therefore 
the navigation of the air must be possible ; and without 
denying the truth of the conclusion, it is worth while at 
the outset of this article to point out the fallacy of the 
reasoning. It is true that there is no reason to despair of 
the attainment of aerial navigation, as the history of inven- 
tion and science records many victories as great and at. one 
time apparently as far off ; still, it is as well to notice how 
little assistance the old discovery affords towards the solution 
of the new: it may, indeed, even bo that progress has been 
xetardod by the false analogy, for we may feel pretty certain 


that if ever the air is navigated, it will be by ships pre- 
senting little resemblance to those that traverse the ocean. 

The subject of aerostation is scarcely ever alluded to by AorortsUo 
the classical writers, and the fable of Da'dnlus and Icarus, sttempto of 
and the dove of Archytas, fonii almost all we have to re- **** 
cord in relation to flying previous to the dark ages. D»- 
toB, an Athenian, killed his nejihcw Talus through Dedalu* 
jealousy of his talents, and fled with his sun Icanis to Crete, sad IcaruM. 
where he buUt the celebrated labyrinth for Minos, the 
king. But having ofl'ended Minos, so that he was im- 
lirisoncd by him, lie made wings of feathers, cemented with 
wax, for himself and liis .son, so that they might escajic by 
flight. He gave liis sou directions to fly neither too low 
nor too liigh, but to follow him. learns, liowever, be- 
coming excited, forgot bis father’s advice., and rose so high 
that the heat of the sun melted the wax of his wings, and 
he fell into the sea near Samos, the island of Icaria and 
the Icariaii sea being named after him. Diiidaliis accom- 
jilislied liis flight in safety. (Ovid, Md. lib. viii. Fab. iii.) 

The expliuiatiou of tlie myth may bo, as lias been supposed, 
that i)a.‘dalus used sails, which, till llion, according to 
rausaniiis and Pahepliatus, were unknown, and so was 
enublod to (iseape from Minos’ galleys, which wore only 
jmividod witli oars; and that Icarus was drowned near the 
island Icariiu But the whole story of I)aedaliis is so fan- 
ciful a romance, that it is scarcely worth while even to 
speculate upon what the iiifliiitesiiiial fragment of truth that 
lay at tlic bottom of it may have been. 

Archytivs of Tarcntum was a wcll-kiiowm geometer and ArcliyUs. 
astronomer, and lie is a[>ostroi)hi8ed by Homcc [Oik 28, 
lib. i.) The account of his flying pigeon or dove we owe 
to Aldus Gellius (A'w^s Attim), who says “ that it was the 
model of a dove or a pigeon funned in wood, and so con- 
trived as by a ceilaiu mechanical art and power to fly : so 
nicely was it balanced by weights, and put in motion by 
hidden and eiiCio.vMl air,” Gellius gives n.s his authorities 
“many men of eminenco among the Greeks,” whom ho 
does not mention by name, audFavorinus the philosopher. 

ArcLytas thus has been regarded os holding to aeronau- 
tics much alwut tlie same position as Archimedes does to 
the mechanical sciences ; but while the claim of the latter 
rests on real discoveries and great contributions to know- 
ledge, tbe former owas liis position merely to an unBn}> 
jiortcd and uutrustwortliy tradition. 'Wlien tlie fire-balloon 
w'as iiiveutcil, it wa.s only natural tliat many should see in 
tlio “ hidden and enclosed air ’’ of Arclivtas’ dove a pre- 
vious discovery of the hot-air balhain. It is quite possible 
tliat Arcbytas may have rarefied the air in bis dove by 
heat, and so made it ascend ; but in this case it certainly 
I could not have been made of wood. But if the dove ever 
was made to appear to fly, it is niucli the more probable that 
this effect was produced, as in tbe scenes at theatres, by 
means of fine strings or wares invisible to tbe spectators. 

The ancients seem to have been convinced of the im- 
possibility of men being able to fly, and they appear to 
have made no attempts in this direction at all. The power 
of fl^ng was attributed only to the most powerful of the 
divinities; and it was regarded os only secondary to Jupi- 
ter’s prerogative of flashing the lightning and hurling the 
thunderbolt. 

The history of aerostatics in the Middle Ages, like that of 
every other subject relating even remotely to science or 
knowledge of any kind, is little better than a record of the 
faJsehoDds or chimeras circulated by impostors or enthu- 
siasts. Truth wa,s completely obscured by ignorance and 
fnimticism, and every jierson of sujieritjr talents and acquire 
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meiits was believed to deal lu magic, and to perfoi’in his 
feats of sbU chiefly tluough the seciet aid grauted kin by 
the pimce of darkness; and m a later and comparatively 
recent peiiod, those wretched cieatures whom the nnfceliug 
credulity of our ancestors, particularly during the pievalence 
of religious fanaticism, stigmatised and murdered under 
the denomination of witches, were supposed to Tvork all 
their enchantments, to change their shapes at will, and to 
tiausport themselves tliroiigh the air with the swiftness of 
thought, by a power derived from their infernal master, to 
whom was thus assigned the privilege of confeiiing the gift 
of aerial navigation upon his servants, 

Dunng the darkness of the Middle Ages every one at 
all distinguished for his knowledge in physics was gene- 
rally reputed to have obtained the power of fiymg in the 
air. Priar Bacon did not scruple to claim the invention; 
and the credulity and indulgent admiration of some authors 
have lent to these pretensions more ciedit than they really 
deserved. Any one who takes the b-ouble to examine the 
passages of Bacon’s obscure and ponderous works wfll find 
that the propositions advanced by him are seldom founded 
on reality, but ought rather to be considered as the illu- 
sions of a lively fancy. Albertus Magnus, who flourished 
in the first half of the 13th century, w'as reputed to have 
discovered the art; and to give an idea of the state of the 
physical sciences at that time, it is worth while to quote 
the following recipes from his De MircMibus Faturos:— 
“Take one pound of sulphur, two pounds of willow-carbon, 
fiix pounds of rock-salt ground very fine in a marble mortar; 
place, when you please, in a covering made of flying papy- 
rus to produce thunder. The covering, in order to ascend 
and float away, should be long, graceful, well filled with 
this fine powder, but to produce thunder, the covering 
should be short, thick, and half fuU.” (Quoted in Astra 
Castro, p. 25,) Re^omontanus, the first real mathema- 
tician after the partial revival of learning, is said, like 
Archytas, to have formed an artificial dove, which flew 
before the Emperor Charles V. at ks public entry into 
N'urembcrg; but the date of Regiomontanus’ death shows 
this to have been impossible. 

attempts Attempts at flying have, as a nile, been made by asome- 

.t flying, iQTjjr class of projectors, W'ho have generally united 

some httle share of ingenuity to a smattering of mechanics. 
At the beginning of the 16th centuiy an Italian alchemist 
visited Scotland, and was coUatod by James IV. to the 
abbacy of Tungland, in Galloway. Having constructed a 
set of wings, composed of various plumage, he undertook 
from the walls of Stirling Castle to fly through the air to 
Erance. This feat he actually attempted, but he soon came 
to the ground, and broke his thigh-bone by the violence of 
the fall— an accident he explained by asserting that the 
feathers of some fowls were employed in his wings, and 
that these had an affinity for the dunghiU, whereas, if 
composed solely of eagles’ feathers, they would have been 
attracted to the air. This anecdote has furnished to 
Dunbar, the Scottish poet, the subject of one of his rude 
satires. In 1617, Fleyder, rector of the grammar school at 
Tubingen, delivered a lecture on flying, which he published 
eleven years afterwards. A poor monk, however, ambitious 
to reduce the theory to practice, provided himself with 
wings; but his machinery broke down, and fallmg to the 
ground, he broke his legs and peiished. Bishop Wilkins 
[Mathmatiml Mwgkl, 1648) saj-s it was related that “a 
certain English monk called Elmerus, about the Confessor’s 
time,” flew by means of wings from a tower a distance 
of more than a furlong; that another person flew from 
St Mark’s steeple at Venice; and another, at Nuremberg. 
He also quotes Busbequins to the effect that a Turk also 
attempted something of the kind at Constantinople. It 
would probably not be very difficult to make a long list of 
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such narrations, in some of which the experimenter is 
related to have been successful, and in others to have failed; 
but the evidence is in no case very good, and we may feel 
certain that all the traditions of attempts with a successful 
issue are false. ' 

In BoreUi’s posthumous work, Be Motu Animalum, pub- Boreiii 
lished at Rome m 1680-81, he calculated the enormous tha 
strength of the pectoral muscles in birds ; and Ms proposition 
cmv. (voL i pp. 322-326) is entitled “Est impossibile, ut mS^ng 
homing propnis viribus artificiosfe volare possint,” in which by the ani 
he dearly points out the impossibility of man being able by of ffiiigs. 
Ms muscular strength to give motion to wings of sufficient 
extent to keep him suspended in the air. But Borelli did 
not, of course, as has sometimes been stated, demonstmte 
the impossibility of man’s flying otherwise than merely by 
means of his own muscular power. 

A very slight consideration of the matter shows that, Sailing b 
although the muscles of man may not be of sufficient the air, 
strength to enable him to use wings, this objection does not 
apply against the possibility of making a flying chariot in 
which the motive power should be produced mechanically as 
in a watch, or a boat to float in the atmosphere. Both these 
projects have therefore always engaged the attention of 
abler men than has the ait of flying, and it was only the 
Ignorance of the nature and force of the atmosphere, as 
well as of the properties of all aeriform bodies, that caused 
so long a time to elapse before the invention of the baRoon. 

Albert of Saxony, a monk of the order of St Augustine, Albert of 
and a commentator on the physical works of Aristotle, Saxony, 
seems fiirst to have comprehended (though m a very vague 
and erroneous manner) the principles on which a body 
might be made to float in the atmo^here. Adopting, of 
course, Aristotelian views with regard to the nature of the 
elements, ho considered that, as fire is more attenuated, 
and floak above our atmosphere, therefore a small portion 
of this ethereal substance, enclosed m a light hollow globe, 
would raise it to a certain height and keep it suspended 
m the air; and that, if more air were introduced, tlie 
globe would sink like a ship when water enters by a leak. 

Long afterwards Francis Mendoza, a Portuguese Jesuit, Francis 
who died in 1626, at the age of forty-six, embraced tMs Meniloza 
theory, and he held that the combustible nature of fire was 
no real obstacle, as its extreme levity and the extension of 
the air would prevent it from supporting inflammation. 

Casper Schott, also a Jesuit, adopted the same specula- Caapet 
tion, only that he replaced the. fire by the thin ethereal SchoU 
substance wkph he believed floated above our atmosphere; 
but, of course, the difficulty of procuring any of this ether 
was a sufficient obstacle. 

Simikr notions have been revived at different times. 

They were likewise often blended with the alchemical tenets Aldiemioal 
so generally received in the course of the 15th, 16th, and notions, 
part of the 17th centuries. Thus Schott quotes Lauretus Lauretus 
Laurus to the effect that if swans’ eggs or leather balls be Lwirns 
filled with nitre, sulphur, or quicksilver, and be exposed to 
the sun, they will ascend. It was also believed that dew 
was of celestial origin, being shed by the stars, and that it 
was drawn up again in the course of the day to heaven by 
the heat of the sun. Thus Laurus states that hens’ eggs 
fiRed with dew and exposed to the solar ffieat -wiR rise. 

He ^ so grossly ignorant, however, of the principles of 
motion, that it is not worth whRe even to allude to his 
other assertions. 

Cyi-auo de Bergerac (bom 1620) wrote a pMlosophical Bomauoe 
romance entitled Mistoire Gomique des Fstats et Empire de of Cyran 
la I/mte, and Les Estate et Empire du SoleU (from wMdh 
Swift is supposed to have derived the idea of writing 
portions of ^lUver’s Traxds). To equip himself for. per- 
forming the journey to the moon, the French traveler 
fastens ronnd his body i multitude of very thin flasks 
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filled with the morning’s dew; the heat of the sun, by its 
attractive power on the dew, raised him np to the middle 
region of the atmosphere, whence, some of the flasks being 
broken, the adventurer sank again to the ground. Other 
aeronautical ideas occur in the romance. 

Cardan proposed tliat ascensional power might be appUed 
as in a rocket; and one Honoratus Fabry has described a 
huge apparatus, consisting of long tin pipes, worked by air 
compressed by the action of fire. 

The most noted scheme for navigating the air promul- 
gated previously to 
the successful ex- 
periments of the 
Montgolfiers, is due 
to a Jesuit, Francis 
Lana, and was pro- 
posed by him in a 
work entitled Vro- 
dromo delV Arte 
Maestra, Brescia, 

1C 70. Uis idea, 
though useless and 
unpractical in so 
far that it could 
never bo carried 
out, is yet deserv- 
ing of notice, as 
the principles in- 
volved are soniul; 
and this can be 
said of no earlier 
attempt. His pro- 
ject was to procure 
four copper balls 
of very large dimensions, yet so cxtroinely thin that 
after the air was exhausted from them they would be 
lighter than the air disi)kced, and so would rise; and to 
those four balls lie proposed to attach a boat, with sails, 
(tc., and which would carry up a man. He submitted the 
whole matter to calculation, and {troposed that the gh^bes 
should be about ‘25 feet in diameter and ^^th of an inch 
in thickness; this would give from all four balls a total 
ascemsional force of about 1200 11), wliich would bo quite 
cnougli to raise the boat, sails, passengers, ifec. But the 
obvious objection to the whole scheme is, that it would be 
quite impossible to construct a globe of so large a size and 
of such small thickness which would even BU])port its own 
weight without falling to pieces if placed on the ground, 
much less bear the external atmospheric pre.ssure when the 
internal air was removed. Lana himself noticed tho latter 
objection, but ho thought tliat tho S{»horical form of tho 
copper shell would, notwithstanding its extreme thinness, 
enable it, after the exhaustion was effected, to sustain the 
enormous pressure, which, acting equally on every point of 
the surface, would tend to consolidate rather tliaii to break 
tho metal Of course this assumed the ball to be absolutely 
spherical, a state of affairs as impossible as indifferent equi- 
librium actually is. He proposed to exhaust the air from 
the globes by attaching each to a tube 3G feet long, fitted 
with a stopcock, and so produce a Torricellian vacuum. He 
was thus apparently ignorant of tho invention of the air- 
pump by Otto Guericke about 1650; and though his pro- 
ject is noteworthy as the hydrostatics of it is correct, still 
Lana displays his ignorance of pliilosophical facts known 
in his day, quite as much as his origdnality; and his pro- 
position h^, since Montgolfier’s discovery, received a greater 
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share of notice than it deserves. 

So late as 1755, and not long before fhe invention of 
balloons, a very fanciful scheme was proposed by Joseph 
Qalien, a Dominican friar, and professor of philosophy and 


theology in the papal university of Avignon. This vision- 
ary proi) 08 ed to collect the difi'use air of the upper regions, 
and to enclose it in a huge vessel extending mure than a 
mile every way, and intended to carry fifty-four limes as 
much weight as did Noah’s ark. It is unnecessary to 
notice at greater length this absurd chimera, which is 
merely mentioned here at all because it is sometimes re- 
ferred to, though only on account of the magnitude of tho 
fantastic scheme. 

It is proper here to remark, that nearly all the early pro- False ideas 
jectors imagined that the atmosphere was of no great with regard 
height, and that it covered the earth like a shallow ocean, 
having a well-defined boundary ; and the aerial vessels 
which they proposed wore intended to float on the surface 
of this ocean, exactly as shijis do on the sea, with their 
up])er jmrtions in the ether or difl’usc air, or whatever the 
fluid might be, that lay above. And the.se ideas were, of 
course, not dispelled till after the invention of the barometer 
and the discovery of the law of the decrease of atmospheric 
pressure with elevation. 

Some writers have stated tlmt Francis Bacon first pub- ConfuKal 
lislied the true principles of aeronautics. Thi.s assertion we ideas of 
cannot help noticing, because it has really no foundation 
except in the propensity, fostered by indolence, which 
would gladly refer all the discoveries ever made to a few 
great names. They mistake, indeed, the character of 
Bacon who seek to represent him as an inventor. His claim 
to immortality rests chiefly on the profound and compre- 
hensive views which he took of the bearings of the different 
parts of human knowlege; for it would be difficult to point 
out a single fact or observation with which he enriched 
the store of physical science. On the contrary, being veiy 
deficient in mathematical learning, ho disregarded or 
rejected some of the noblest discoveries made in his ovm 
time. 

We can find only two passages in Bacon’s works which 
can bo considered as refen’ing to aeronautics, and tlicy 
both occur in that collection of loose facts and inconclusive 
rciisonings wliich he has entitled Natural History. The first 
is styled Expeninmt Solitary^ touching Flying in theAii\ 
and runs thus — “ Certainly many birds of good wing {as 
kites and the like) would bear uj) a good weight as tliey 
fly; and spreading feathers thin and clo.se, and in great 
brciidth, will likewi,se hear up a great weight, being even 
laid, without tilting up on the sides. The farther ex- 
tension of this experiment might he thought upon." Tho 
second passage is more difl'usc, but less intelligible ; it is 
styled Experiment Solitary, touching the Flying rfnncgnal 
Bodies in the Air:—** Lrt there be a body of unequal 
w'cight (tus of wool and load or bone and lead) ; if you throw 
it from you vith tho light end forward, it will turn, and 
the weightier end will recover to lie forwards, unless tho 
body be over long. The cause is, for that the more dense 
body hath a more violent pressure of the parts from the first 
impulsion, which is the cause (though heretofore not found 
out, as hath been often said) of all violent motions ; and when 
the hinder part moveth swifter (for that it less eudurcth 
pressure of parts) than tho forward part can make way for 
it, it must needs be that the body turn over; for (turned) 
it can more easily draw forward the lighter part." Th-o 
fact here alluded to is the resistance that bodies experieiics 
in moving through the air, which, depending on the quan- 
tity of surface merely, must exert a i)roportionally greater 
effect on rare substances. Tho passage itself, ho^yt•ver, 
after making every allowance for the period in whicli it 
was written, must be deemed confused, obscure, and un- 
philosophical. 

We now come to the discovery of the balloon, which 
was due to Stephen and Joseph Montgolfier, sons of Peter 
I Montgolfier, a large and celebrated papermaker at Annonay, 
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The bio- a town about 40 mileb fiuiii Lyons. Tlie brotliers had 
there lloifc- ubsuved the suspeiihion of clouds in the atniospheie, and 
golfier. it occurred to them that if they could enclose any vapoui 
of the nature of a cloud in a large and very light bag, it 
might rise and carry the bag with it into the air. They 
accordingly made expemncnts, inflating bags with smoke 
from a fire placed underneath, and found either that the 
smoke or some vapour emitted from the fire did ascend 
and carry the bag with it. Being thus assuied of the cor- 
rectness of their views, they determined to have a public 
ascent of a balloon on a large scale. They accorto^y 
invited the Slates of Vivarais, then assembled at Annonay, 
to witness their aerostatic expeimient, and on June 5, 
1783, in the presence of a considerable concourse of spec- 
tators, a hnen globe of 105 feet m circumference was 
inflated over a fire fed with small bundles of chopped 
stmw, and when released rapidly rose to a great height, 
and descended, at the expu-ation of ten minutes, at 
the distance of about 1^ mile. This was the dis- 

covery of tlie balloon. The brother Montgolfier imagined 
that the bag rose because of the levity of the smoke or 
other vapour given forth by the burning straw; and it 
was not till some time later that it was recogmsed that 
the ascending power was due merely to the hghtness of 
heated air compared to an equal volume of air at a lower 
temperature. Air, like all other fluids, expands by heat, 
and thereby becomes m-efied, so that any volume of hot 
air weighs less than the correisponding volume of air at a 
lower temperatiue. If, then, the air luside the balloon be 
so heated that it, together uith the balloon, weighs less than 
the air displaced, the balloon uill rise till it arrives at such 
a height that it and the enclosed air are equal in weight to 
that bf fhe displaced air, when equilibrium will be ob- 
tained. In Montgolfier’s first balloon, no source of heat 
was taken up -with it, so that the air inside rapidly cooled, 
and the balloon soon descended. 

Ascent of The news of the experunent at Annonay rapidly spread 
of the first over Europe, and at Paris attracted so much attenton that 
nii-balloon. Faujas de Saint-Pond, a naturalist, set on foot a sub- 
scription for paying the expense of repeating the experi- 
ment. The balloon was constructed by two brothers of the 
name of Eobert, under the superintendence of M. Chailes, 
professor of natural philosophy m Paris, and afteru'ards a 
member of the Academy of Sciences. It had at first been 
suggested to copy the process of Montgolfier, hut Charles 
proposed the application of hydrogen gas, which was 
adopted. The filling of the balloon, winch was made of thin 
silk varnished with a solution of elastic gum, and was about 
13 feet in diameter, was commenced on August 23, 1783, 
in the Place des Victoires. The hydrogen gas was obtained 
by the action of dilute sulphuric acid upon iron filings, and 
was introduced through leaden pipes; but as the gas was 
not passed through cold water, great difficulty was experi- 
enced iu filling the balloon completely; and altogether 
about 500 lb of sulphuric acid and twice that amount of 
iron filings were used. Bulletins were issued My of the 
progress of the inflation; and the crowd was so great 
that on the 26tli the balloon was moved to the Champ 
de Mars, a distance of 2 miles. This was done secretly, 
in the middle of the night, to avoid the crowd; and the 
appearance of the balloon being thus removed, preceded 
by lighted torches and escorted by a detachment of 
soldiers, is described as having been very remarkable. On 
the next day, August 27, an immense concourse of people 
covered the Ohanap de Mars, and every spot from, which 
a view could be obtained was crowded. About five o'clock 
a cannon was discharged as the sign^ for the ascent, 
and the balloon when liberated rose to the height of 
about 3000 feet with great rapidity. A shower of ram 
which began to fall directly after the balloon had left tilie 
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earth in no way checked its piogress; and the excitement 
was so great, that thousands of well-dressed sjjectators. 
many of them ladies, stood exposed, watching it intently the 
whole time it was in sight, and were drenched to the skin. 

The balloon, after remaining m the air for about tliree- 
quMters of an hour, fell in a field near Gk)nesse, about 
15 miles off, and terrified the peasantry so much that 
It was tom into shreds by them. Hydrogen gas was at 
this time known by the name of inflammable air; and 
balloons inflated with gas have ever since been called by 
the people air-balloons, the kind invented by the Mont- 
golfiers being designated fire-balloons. French writers have 
also very frequently styled them after their inventors, 

Gfiarlilres and Mon^oljihres. 

■ On the 19th of September 1783 Joseph Montgolfier Ascent of s 
rqjeated the Annonay experiment at Versailles, in the pre- ® 
sence of the king, the queen, the court, and an immense ® 

number of spectator. The inflation was commenced at 
one o'clock, and completed in eleven minutes, when the 
balloon rose to the height of about 1500 feet, and descended 
after ei ght minutes, at a distance of about two miles, in 
the wood of Vaucresson. Suspended below the balloon, in 
a cage, had been placed a sheep, a cock, and a duck, which 
were thus the first aerial travellers. They w'ere quite un- 
injured, except the cock, which had its right wing hurt in 
consequence of a kick it had received from the sheep; but 
this took place before the ascent. The balloon, which was 
painted with ornaments in oil colours, had a very showy Seo Plate I. 
appearance. 

The first human being who ascended in a balloon was Ascent of 
M. Fran§oi8 Pil§,tre de Rosier, a young naturalist, who, H. Piiatre 
two yeais afterwards, was kiUed in an attempt to cross'^® 
the English Channel m a balloon. On October 16, 1783, Mnrqnis 
and following days, he made several ascents (generally ci’Arlandes, 
alone, but once with a companion, M. Girond de Villette), 
in a captive balloon (i.e , one attached by ropes to the 
giound), and demonstrated that there was no difficulty iu 
taking up fuel and feeding the fire, which was kindled in a 
brazier suspended under the balloon, when in the air. The 
way being thus prepared for aerial navigation, on November 
21, 1783, M. PilS,tre de Eozier and the Marquis d’Arlandes 
fiist trusted themselves to a free fire-balloon. The experi- 
ment was made from the Jardin du Chateau de la Muette, 
in the Bois de Boulogne. The machine employed, which 
was a large fire-balloon, was inflated at about two o'clock, and 
leaving the earth at this time, it rose to a height of about 
500 feet, and passing over the Invalides and the Ecolo 
Militaire, descended beyond the Boulevards, about 9000 yards 
from the place of ascent, having been between twenty and 
tweniy-five minutes in the air. The result was completely 
successful; and it is scarcely necessary to add, the excite- 
ment in Paris was very great. 

Only ten days later, viz., on De. ember 1, 1783, MM. Ascent 
Charles and Robert ascended from Paris in a balloon in- 
flated with hydrogen gas. The balloon, as m the case of “Jfoijgyt 
the small one of the same kind previously launched from bdloon 
fhe Champ de Mars, was constructed by the brothers inflated 
Eobert. It was 27 feet in diameter, and the car was sus- ■'fill* hytlro- 
pended from a hoop surrounding the middle of tlie®®“|j®‘ j 
balloon, and fastened to a net which covered the upper ° 
hemisphere. The balloon ascended very gently from the 
Tnileiies at a quarter to two o'clock, and after remaining 
for some tune at an elevation of about 2000 feet, it de- 
scended in about two hours at Nesle, a small town 
about 27 miles from Paris, when M. Eobert left the car, 
and M. Charles made a second ascent by himself. He 
had intended to have replaced the weight of his companion 
by a nearly equivalent quantify of ballast; but not having 
any suitable means of obtaining such ready at the place of 
descent, and it being just upon sunset, he gave the word 
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to let go, and the balloou being thus so greatly lightened, 
ascended very rapidly to a height of about 2 miles. 
After staying in the air about half-an-hour, he descended 
3 miles from the place of ascent, although he believed 
the distance traversed, owing to different currents, to have 
becu about 9 miles. In this second journey M. Charles 
experienced a violent pain in his right ear and jaw, no 
doubt produced by the rapidity of the ascent. He also 
witnessed the phenomenon of a double sunset on the same 
day; for when he ascended, the sun had set in the valleys, 
and as he mounted he saw it rise again, and set a second 
time as he descended. 

All the features of the modern balloou as now used are 
more or less due to Charles, who invented the valve at the 
top, suspended the car from a hoop, which was itself at- 
tached to the balloou by netting, <tc. The M. Robert 
who accompanied hun iu the ascent was one of tlie brothers 
who had constructed it. 

Ascent ot Oil January 19, 1784, the largest balloon on record 
seven per- ^he contempoiary accounts are correct) ascended from 
hrm Lyons. It was more than 100 feet in diameter, about 
130 feet in height, and when distended had a capacity, 
it is said, of over liaH-a-million cubic feet. It was called 
the Flmdles (from the name of its proprietor or owner, 
we believe), and after ^aving been inflated from a straw 
fire in seventeen minutes, it rose with seven persons 
in the car, viz., Joseph Montgolfier, PMtre de Rozier, 
Count de Laurencin, Count de Dampierre, Prince Charles 
de Ligne, Count de Laport d’Anglefort, and M. Fontaine, 
the last gentleman having leaped uito the car just as the 
machine had started. The fire was fed with trusses of 
straw, and the baRoon rose majestically to the height of 
about 3000 feet, but descended again after the lapse of 
about a q^uarter of an hour from time of startmg, iu 
consequence of a rent in the upper part. 

American It is proper here to state that researches on the use of 
aerostatic gag for inflating balloons seem to have been carried on at 
in Philadelphia nearly simultaneously with the experiments 
of the Montgolfiers; and when the news of tiie latter 
reached America, Messrs Eittenhouse and Hopkins, mem- 
bers of the Philosophical Academy of Philadelphia, con- 
structed a machine consisting of forty-seven small hydrogen 
gas-balloons attached to a car or cage. After several pre- 
liminary experiments, in which animals were let up to a 
certain height by a rope, a carpenter, one James Wilcox, 
was induced to enter the car for a small sum of money; 
the ropes were cut, and he remained iu the air about ten 
minutes, and only then effected his descent by making in- 
cisions in a number of the balloons, through fear of falling 
into the river, which he was approaching. 

Remarks The improvements that have been made in the manage- 
on the dis- ment and inflation of balloons in the last ninety years have 
tbeMloon. referencei to details, so that as far as essentml 

principles are concerned the subject is nowiu pretty much 
the same state as it was in 1783. We have therefore ar- 
rived at a point in the history of the balloon where it is 
well to consider how much the Montgolfiers and Charles 
owed to their predecessors ; and it is proper here to state 
that, although we have assigned the invention to the two 
brothers, Steph^ and Joseph— as no doubt they both 
conduct^ the early e:sqperiments together — sliU there is 
reason to believe that the share of the latter was very 
small. Stephen, however, although the originator of 
balloons, does not appear ever to have ascend^ himself, 
and Joseph did not repeat the ascent just mentioned in the 
Flmelles. The Montgolfiers had studied Priestley's Ex- 
permmts relating to differmt kinds of^ Air, whence they 
first conceived the possibility of navigating the atmosphere; 
but their experiment was so simple aa to require scarctiy any 
philosophic^ knowledge. They had seen smoke ascen^ 


and thought that if they could impiisou it in a bag, the 
bag might ascend too ; and the observation and reasoning 
were both such as might occur to anybody. This does not 
detract from their merit, it, on the contrary, adds to it. 

The fact that millions of persons must hav observed the 
.same thing, and liad not denved anything piactical there- 
from, only euliaiices the glory of thoce who in such well- 
wom tiacts did make a discovery; but the simplicity of 
the invention shows that it is needless to inquire whence 
the brothers were led to make it, and how far any part of 
the credit is due to their predecessors. It is scarcely pos- 
sible to imagine anything more remarkable than that the 
fact that a light bag held over a fire would ascend into the am 
was not discovered till 1783, notwithstandmg that men in 
all ages had seen smoke ascend from fire (though, of course, 
the fire-balloon does not ascend for exactly the same reason 
that smoke does). It might be supposed that the connec- 
tion of the Montgolfiers with a paper manufactory gave 
them facilities for coiistnictiug their experimental baHooiis 
of thin paper, and perhaps such was the case, although 
we can find no evidence of it. With regard to Charles’s 
substitution of hydrogen gas, there are anticipations that 
must be noticed. As early as 1766 Cavendish showed 
that this gas was at least seven times hghter than ordinary 
air, and it immediately occurred to Dr Black, of Edinburgh, Dr Black's 
w^ known as the discoverer of latent heat, that a thin bag expert- 
fiRed with hydrogen gas would nse to the ceiling of a room. 

He provided, accordingly, the aRantois of a calf, with the 
view of showing at a pubRc lecture such a curious experi- 
ment; but for some reason it seems to have failed, and 
Black did not repeat it, thus aRowing a great discovery, 
almost within his reach, to escape him. Several years 
afterwards a similar idea occurred to Tiberius CavaRo, CavnUo 
who found that bladders, even when carefuRy scraped, are inflated 
too heavy, and that China paper is permeable to the gas. 

But in 1782, the year before the invention of the Mont- hy^r^ 
golfiers, he succeeded in elevating soap-bubbles by iu-gasin 
Sating them with hydrogen gas. The discovery of 1782 . 
fire-balloons might have t^en place almost at any time 
m the world’s history, but the substitution of hydrogen 
gas for heated air could not have been made previously to 
tbe latter half of the last century; and although aR the 
honour of an independent discovery belongs to the Mont- 
golfiera, Charles, by his substitution of “inflammable air” 
for heated air, merely showed himself acquainted with 
the state of chemical science of his day. Charles never 
again ascended after his double expedition on the 1st of 
Decomber 1783. 

We now return to the history of aerial navigation, and 
commence with an account of the first ascents of balloons Krst 
in this country. Although the news of the Annouay and ascents ot 
subsequent expeiiments in Fmiice rapidly spread aR over 
Europe, and formed a topic of general discussion, stiR it ® 
was not tui five irositlis after the Montgolfiers had first 
pubRcly sent a baRoon into the air that any aerostatic 
experiment was made in England. In November 1783 
Count Zambeccari, an Italian, who happened to be in 
London, made a baRoon of oil-silk, 10 feet in diameter, 
and weighing 11 B). It was publicly shown for several 
days, and on the 25th it was three-quarters fiRed with 
hydrogen gas, and launched from the ArtiRery ground at 
one o’doct It descended after two hours and a half near 
Petworth, in Sussex, 48 miles from London. This was 
the first baRoon that ascended from EngRsh ground. On 
February 22, 1784, a hydrogen baRoon, 6 feet in 
diameter, was let up from Sandwich, in Kent, and de 
scended at Wameton, in French Flanders, 76 miles 
distance. This was the first baRoon that crossed the 

Channel. The difificulties and dangers of aerial navi- 

gation having been surmounted by tiie end of the year 
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1783, tlie ascents of balloons were now multiplied in all 
quarters. It will therefore be sufficient to notice very 
briefly only the more remarkable of the succeeding ascents. 

Andie.-iiii The Chevalier Paul Andream, of Milan, constructed a fire- 
oalloon G8 feet in diameter, and on February 25, 1784, 
ascended from Milan with two brothers of the name of 
Gerli, and remained in the air for about twenty minutes. 
This is usually regarded as the fii'st ascent m Italy (but 
see Monck Mason’s Ammantica, p. 247). Andreani 
ascended again on March 13, with two other persons. 

Elftiicbarrl. On the 2d of March M. Jean Pierre Blanchard, who had 
been for some years before occupied with projects for 
flying, made his first voyage from Paris in a balloon 27 
feet in diameter, and descended at Billanconrt, near 
Sevres. Just as the balloon was about to ascend, a young 
man jumped into the car, and, drawing his sword, de- 
clared liis determination to ascend with Blanchard. He 
was ultimately removed by force. The episode is worth 
noting, as it has sometimes been stated that the young 
man was Napoleon Bonaparte, but this is uutrue; his 
name was Dupont de Chambon, Blanchard made sub- 
sequently, it is said, more tlian thirty aerial voyages, and 
lie is one of the most celebrated of the earlier aeronauts, 
lie also crossed the Enghsh Channel, as noticed further on. 

On July 10, 1784, the Due de Chartres and the two 
brothers Eohort ascended from St Cloud; but the neck of 
the balloon becoming choked up with au interior balloon 
filled with common air, intended to regulate the ascending 
and descending power, they were obhged to make a hole in 
the balloon, in order to allow of the escape of the gas, hut 
they descended in safety. 

Tytler. The first person who rose into the air from Bntish 
ground appears to have been Mr J. Tytler,'^ who ascended 
from the Comely Gardens, Edinburgh, on August 27, 

1784, in a fire-balloon of his own construction. He 
descended on the road to Eestalrig, about half-a-mile from 
the place where he rose. A brief account appeared in a 
[otter, under date August 27, in the Lonim. GUronide, 
and WB have seen a picture of the balloon copied in some 
journal from a “ ticket in the British Museum,” Mr Tytleris 
claims were for a long time entirely overlooked, the honour 
being invariably assigned to Lunardi, till attention was 
called to them by Mr Monck Mason in 1838. After 
Lunardi’s successfd ascents in 1786, hir Tytler addressed 
a set of verses to him (quoted in Astm Gastra, p. 108), in a 
note, to which he gives a modest account of his own “mis- 
fortunes,” descnhmg his two “leaps.” This is, perhaps, 
the most correct name for them, as his apparatus having 
been damaged at different times, he merely heated the air 
in the balloon, and went up without any furnace, being 
seated in an ordinary basket for carrying earthenware. He 
reached a height of from 360 to 600 feet. 

junanli _ Although by a few days Tytler has the precedence, still 
his attempts and partial success were all but totally un- 
known; whereas Lunardi’s experiments excited an enormous 
amount of enthusiasm in London, and it was he 
practically introduced aerostation into this country in the 
face of very great disadvantages. We have already referred 
to the extraordii^ apathy displayed in Eng knd ^th 
regard to aerostatic experiments, one consequence of which 
was that their introduction was due to a foreigner. Vincent 
Lunardi was secretary to Prince Caramanico, the Neapoli- 
tan ambassador, and his published letters to his guardian, 
the Chevalier Oompagni, written while he was carrying 
out his project, and detailing all the difficulties, &a, he 
met with as they occurred, are very interesting, and give a 

'6el*latel. vivid account of the whole matter. His balloon was 33 

^ Mr Tytler coatributed largely to, and, indeed, appears to have 
peea virtually editor of, the second edition (1778-83) of tie Enevelo- 
pcedia Britamiea. ^ 


feet in circumference, and was exposed to the public view 
at the Lyceum in the Strand, where it was visited by 
upwards of 20,000 people. It was his original inten- 
tion to have ascended from Chelsea Hospital, but the con- 
duct of a crowd at a garden at Chelsea, which destroyed 
the fire-balloon of a Frenchman named De Moret, who 
announced an ascent on August 11, but was unable to 
keep his word, led to the withdrawal of the leave that 
had been granted. Ultimately, after some difficulties had 
been arranged, he was permitted to ascend from the Artil- 
lery ground, and on September 15, 1784, the inflation 
with hydrogen gas took place. It was intended that Mr 
Biggin, an Enghsh gentleman, should accompany Limardi; 
but the crowd becommg impatient, the latter judged it 
prudent to ascend with the balloon only partially full 
rathar than risk a longer delay, and accordingly Mr Bigghi 
was obliged to leave the car. Lunardi therefore ascended 
alone, in presence of the Pnnee of Wales and an enormous 
crowd of spectators. He took up with Imn a pigeon, a 
dog, and a cat, and the balloon was provided with oars, 
by means of which he hoped to raise or lower it at 
pleasure. Shortly after starting, the pigeon escaped, and 
one of the oars became broken and fell to the ground. 

In about an horn* and a half he descended at South 
Minuns, m Hertfordshire, and landed the cat, which had 
suffered from the cold: he then ascended again, and de- 
scended, after the lapse of about three-quarters of an hour, 
at Standon, near Ware, where he had great difficulty in 
mducing the peasants to come to his assistance; but at 
length a young woman, taking hold of one of the cords, 
urged the men to follow her example, which they then 
did The excitement caused by this ascent was immense, 
and Limardi at once became the star of the hour. He 
was presented to the king, and was courted and flattered 
on all ades To show the enthusiasm displayed by the 
people dunng his ascent, he tells himself, in his sixth 
letter, how a lady, mistaking the oar wbchfell for himself, 
was so affected by his supposed destruction that she died 
in a few days; but, on the other hand, he says he was told 
by the judges “ that he had certainly saved the life of a 
youi^ man who might possibly be reformed, and be to the 
public a compensation for the death of the lady;” for the 
jury were deliberating on the fate of a criminal, whom 
they must ultimately have condemned, when the balloon 
appeared, and every one became inattentive, and to save 
time they gave a verdict of acquittal, and the whole court 
came out to view the balloon. The kmg also was in con- 
ference with his ministers; but on hearing that the balloon 
was passmg, he broke up the discussion, remai’king that 
they m^t resume their deliberations, but that perhaps 
tiiey might not see Lunardi again; upon which he, Mr 
Pitt, and the other ministers viewed the baUoon through 
tdeacopea The balloon was afterwards exhibited in the 
Pantheon. In the latter part of the following year (1785) 

Lunardi made several veiy successful ascents from Kelso, 
Edinburgh, and Glasgow (m one of which he Unversed a 
distance of 110 miles): these he has described in a second 
series of letters. He subsequently returned to Italy, whore 
we heKeve he still Mowed the practice of aerostation, 
and made many ascents. He died on July 31, 1806, at 
IiisboD, according to the G&ntlemmSs Magazine, but a con- 
tenporary newspaper gives Genoa as the place, and adds 
that he ffied in a state of very great indigence. 

Lunardi’s example was soon followed by otiiers, and on Otha. 
October 16, 1784, Blanchard ascended from Little Chelsea aswnts in 
with Mr Sheldon, and having deposited the latter at Sun- 
bury, rose again done, and descended at Eomney Mardies. 

On Novanber 12, Mr James Sadler, sen., ascended from 
Oxford, and there is every reason to believe tiiat he made 
a previous ascent from the same place on October 12, four 
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days previous to Blanchard’s (see Monck Mason, p. 274, 
•where it is stated that he attempted to ascend in a fire- 
balloon on September 12, but that the balloon was burnt). 
On November 30, 1784, Blanchard again ascended, accom- 
panied this time by Dr J. Jeffries, an American physi- 
cian. On Januaiy 4, 1785, Mr Harper ascended from 
Birmingham j and on January 7, Blanchard and Dr Jeffiies 
ftml achieved the feat of crossing the Channel from Dover to 
Calais. At seven minutes past one the balloon left Dover 
[tanel* Castle, and in their passage they had a most magnificent view 
of both shores. When about one-third across they found 
themselves descending, and tlirew out every available thing 
from the boat or car. When about three-quarters across 
they were descending again, and had to throw out not only 
the anchor and cords, but also to strip and throw away part 
of their clothing, after which they found they were rising, 
and their last resource, viz., to cut away the car, was 
rendered unnecessary. As they approached the shore the 
balloon rose, describing a magnificent arch high ovor the 
land. They descended in the forest of Guinnes. 

Pate of On March 23, 1785, Count Zambeccari, who had, as we 
Zambeocaii bavo seen, launched the first balloon from English ground, 
ascended for the first time with Admiral Vernon from 
London. Shortly afterwards he returned to his own 
country, and there applied himself assiduously to the prac- 
tice of aerial navigation. He twice, in 1803 and 1804, 
descended into the Adriatic, and both times only escaped 
after undergoing much danger. Descending in a fire- 
balloon on September 21, 1812, after a voyage from 
Bologna, the shock of the grapnel catching in a tree caused 
the balloon to catch fire ; and to save themselves from 
being burnt, Zambeccari and his companion. Signor Bonaga, 
leaped from the car. The former was killed on the spot, 
but the latter, though fearfully injured, escaped -with 
his life. 

Pate of On June 16, 1786, Piltee de Eozier made his last fatal 
Phtee da voyage from Boulogne. It was his intention to have 
Eoaer. repeated the exploit of Blanchard and Jeffries in the 
reverse direction, and have crossed from Boulogne to Eng- 
land. For this purpose he had contrived a double balloon, 
which he expected would combine the advantages of both 
kinds — a fire-baHoon, 10 feet in diameter, being placed 
underneath a gas-baUoon of 37 feet in diameter, so that 
by increasing or diminishing the fii’e in the former it might 
be possible to ascend or descend -without -waste of gas. 
Eozier was accompanied by M. P. A. Romain, and for 
rather less than half-an-hour after the aerostat ascended all 
seemed to be going on well, when suddenly the whole 
apparatus was seen in flames, and the unfortunate adven- 
turers came to the ground from the supposed height of 
more than 3000 feet. Eozier was killed on the spot, and 
Eomain only survived about ten minutes. A monument 
was erected on the place where they fell, which was near 
the sea-shore, about four miles from the starting-point. 
The Marquis de la Maisonfort had accompanied EozIot to 
Boulogne, intending to ascend -with him, but M. Eomain 
there insisted on a prior promise. Either the upper bal- 
loon must have been reached by the flames, and the gas 
taken fire, or the gas mnst have poured down into Sie 
lower balloon, and so have caused the explosion. 

Pemaio V7e must not omit to mention that on June 4, 1784, 
aeronauts. Mad amp. Thible ascended from Lyons in a fire-balloon 
■with M. Eleurand, in the presence of King Gustavos of 
Sweden, then travelliog under the name of Count Eaga. 
Madame Thible is very likely the only woman who ever 
ascended in a fire-balloon. The first Englishwoman who 
ever ascended into the air was Mrs Sage, who accompanied 
Ascent at ^ ^ ^ voyage from London on June 29, 1785. 

Oonstanti- Accounts are given of an ascent at Constantiaople,made 
Bople. in the presence of the Sultan, by a Persian physician, 


1 accompanied by two Bostangis, early in the year 1786, 

' who, crossing the sea which divides Eui'ope from Asia, 
descended abont 30 leagues from the coast. 

We have now given a brief account of all the noteworthy Most of tUc 
voyages that took place within the firat two or throe years suljsequeiit 
after the discovery of the balloon by Montgolfier. Ascents 
were mnltiphed from this time onwards, and it is impos- untojsies 
sible to give even a list of the many hundieds that have for plea- 
taken place since : this omission is, however, of slight suie, and 
importance, as henceforth the balloon became httle better P®’ 
than a toy, let up to amuse people at fetes or other public 
occasions. When the first ascents were made in Prance, 
the glow of national vanity was lighted up, and the most 
brillmnt ex])ectatious were felt with regard to aerostation, 
and the glory to the nation that would accrue therefrom. 

These anticipations have not been realised, and the balloon 
at this moment has received no great improvement since 
the time of Charles, except the substitution of ordinary 
coal-gas for hydrogen, which has rendered the inflation of 
a balloon at any gas-works a comparatively simple matter, 
bearing in mind the elaborate contrivances requii-ed for the 
generation of hydrogen in sufficient quantities. But in 
one respect the balloon has been of real service, viz., to 
science, m rendering the attainment of observations in 
the higher strata of the atmaspbere not only possible but 
practicable. In regard to such matters the balloon is 
uniqu^ as the atmosphere is the great laboratoiy of nature, 
in which are produced all the phenomena of weather, the 
results of which we perceive on the earth; and no observa- 
tions made on mountain-sides can take the place of those 
made in the balloon, as -v'hat is required is the knowledge 
of the state of the upper atmosphere itself, free from the 
disturbing effects of the contiguity of the land. AMiough, 
therefore, in what follows, we shall notice any particularly 
remarkable ascents, we shall chiefly confine ourselves to the 
few that have been undertaken for the sake of advancing 
science, and which alone are of permanent value. It -vill 
be necessary to make one excepbon to this rule, however, 
in the case of the parachute, the expenments with which 
require some notice, althou^ they have been put to no 
useful purpose. The balloon has also been used in warfare 
as a means of observing the movements of the enemy; 
and the applications of it to this purpose deserve notice, 
although we think not so much use has been made of the 
balloon in this direction as might have been. 

The substitution of coal-gas for hydrogen is due to Mr Sabotltu- 
Charles Green, the veteran aeronaut, who made several 
hundred ascents, the first of which took place on July 19, 

1821, the coronation day of George lY. In this ascent Qreeii. 
ordinary coal-gas was first used; and every balloon, with 
vffly few exceptions, that has ascended since this date has 
been so inflated. Fall Mall was first lighted by gas in 
1807, and at the end of 1814 the general lighting of 
London by gas commenced; so that coal-gas could not 
have been available for filling balloons long before it was 
actimlly used. 

Leaving out of consideration the ascents undertaken for Subsequen' 
scientific objects (very many of which were remarkable for f™'’™ 
the height attained or the distance traversed, and which 
win be specially noticed further on), we proceed to men- nuc). 
tion the most noteworthy ascents that have taken place 
and that have not ended fatally (these latter -will be re- 
ferred to separately). Mr Crosbie, a gentleman who was 
the first to ascend from Ireland (January 19, 1785), on the 
19th July 1785 attempted to cross St George’s Chaunel 
to England, but fell into the sea; he was saved by some 
vessels that came to his rescue. Lunardi also fell into the 
sea, abont a mile and a half from the shore, after an ascent 
from Edinburgh in December 1785; he "vras rescued by a 
fishing-boat, Richard Maguire was the second person 
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who ascended fruui Ireland. Mr Crosbie had inflated his 
balloon on Slay 12, 1785, but it was unable to take him 
up, when Sir Maguire, a student at the university, who 
was present, offered to ascend. His offer was accepted, 
and he made the ascent. For this he was knighted by the 
Lord-Lieutenant (Monck Mason, p. 266). On July 22, 
1 785, Major Money ascended from Norwich. The balloon 
was bloAvn out to sea, and he was obliged to descend into 
the water. After remaining there seven hours hewas rescued 
l;>y a revenue cutter which had been despatched to his 
assistance, Mr James Sadler attempted to cross St Gleorge’s 
Channel on the 1st of October 1812, and had nearly suc- 
ceeded, when, in consequence of a change in the wind, he 
was forced to descend into the sea off Liverpool, After 
remaining in the water some time, he was rescued by a 
ftshing-boat. ButonJuly22,1817, Mr Windham Sadler, his 
second son, succeeded in crossing the Channel from Dublin 
to Holyhead. On May 24, 1837, Mr Sneath ascended 
from near Mansfield in a fire-halloon, and descended 
safely. At half-past one o’clock on November 7, 1836, 
Mr Kohert Hollond, Mr Monck Mason, and Mr Charles 
Green a.scendecl from Vauxhali Gardens, and descended at 
about two leagues from Weilburg, in the duchy of Nassau, 
at half-past seven the next morning, having thus traversed 
a distance of about 600 miles in 18 hours; Li6ge was 
passed in the course of the night, and Goblentz in the early 
morning. A full account of this trip is given by Mr Monck 
hlason in his Aeronautica (1838). The balloon in which 
the journey was performed (a very large one, containing 
about 85,000 cubic feet of gas), was subsequently called 
the Nassau Balloon^ and under that name became famous, 
and ascended frequently. 



The Great Nassau Balloon. 

Equestrian perhaps, to notice a curious ascent made 

• by Mr Green on July 29, 1838, from the Eagle Tavern, 
Oity Koad, on the back of a favourite pony. Underneath 
the balloon was a platform (in place of a car) containing 
places for the pony’s feet, and some straps went loosely 
under his body, to prevent his lying down or moving about. 


Everything passed off satisfactorily, tire balloon descending 
safely at Beckenham; the pony showed no alarm, but 
quietly ate some beans with which its rider supplied it in 
the air. Equestrian ascents have since been repeated. In 
1852, Madame Poitevin, who had made several such jour- 
neys in Paris, ascended from Cremorne Gardens, London, 
on horeeback (as “Europa on a bull”); but after the first 
journey its repetition was stopped in England by applica- 
tion to the police couits, as the exhibition outraged public 
feeling. Lieutenant Gale was killed at Bordeaux on Sept. 

8, 1850, in descending after an equestrian ascent, through 
mismanagement in landing of the horse. M. Poitevin, de- 
scending in 1858, after an equestrian ascent from Paris, 
was nearly drowned in the sea near Malaga. Among 
remarkable balloon ascents must also be noticed that of 
Mr Wise, from St Louis, on June 23, 1859, in which a 
distance of 1120 miles was traversed. 

In 1863, Nadar, a well-known photographer at Paris, Nadar’s 
constructed an enormous balloon, which he called “ Le balloon. 
Geant." It was the largest gas-balloon ever constructed, 
containing over 200,000 cubic feet of gas. Underneath it 
was placed a smaller balloon, called a compensator, the 
object of which was to prevent loss of gas during the voyage. 

The car had two stories, and was, in fact, a model of a 
cottage in wicker-work, 8 feet in height by 13 feet in 
length, containing a small iminting-ofiice, a photographic 
department, a refreshment-room, a lavatory, &c. The first 
ascent took place at five o’clock on Sunday, October 4, 

1863, from the Champ de Mars. There were thirteen per- 
sons in the car, including one lady, the Princess de la Tour 
d’ Auvergne, and the two aeronauts Louis and Jules Godard. 

In spite of the elaborate preparations that had been made 
and the stores of provisions that were taken up, the balloon 
descended at nine o’clock, at Meaux, the early descent 
being rendered necessary, it was said, by an accident to the 
valve-line. A second ascent was made a fortnight later, 
viz., on October 18; there were nine passengers, including 
Madame Nadar. The balloon descended at the expiration 
of seventeen hours, near Nienburg in Hanover, a distance 
of about 400 miles. A strong wind was blowing, and 
the balloon was dragged over the ground a distance of 7 
or 8 miles. All the passengers were bruised, and some 
more seriously hurt. The balloon and car were then brought 
to England, and exhibited for some time at the Crystal 
Palace at the end of 1863 and beginning of 1864. The 
two ascents of Nadar’s balloon excited an extraordinary 
amount of enthusiasm and interest, vastly out of pro- 
portion to what they were entitled to. The balloon was 
larger than any of the same kind that had previously 
ascended; hut this was scarcely more than just appreci- 
able to the eye, as the doubling the contents of a balloon 
makes comparatively s%ht addition to its diameter. M, 

Nadar’s idea was to obtain sufficient money, by the ex- 
hibition^ of his baUoou, to cany out a plan of aerial 
locomotion he had conceived pos.sible by means of the 
principle of the screw; in fact, he spoke' of "Le Geant” 
as " the last balloon.” He also started IJAeronaute, a 
newspaper devoted to aerostation, and published a small 
book, which was translated into English under the title 
The Might to Fly. Nadar’s ascents had not the remotest 
connection with science, although he claimed that they had; 
nor was his knowledge, as shown in his writings, sufficient 
to have enabled him to advance it in any way. 

Directly after Nadar’s two balloon ascents, M. Eugene Eugene 
Godard constructed what was perhaps the largest aerial Godard’s 
machine that has ever been made. It was a Montgolfier or 
fire-baBoon, of nearly half-a-million cubic feet capacity 
(more than double the_ capacity of Nadar’s). The baUoon 
Flesselles, 1783, is said to have slightly exceeded this 
size. The air was heated by an 18 feet stove, weigh- 
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ing, witli the chimney, 980 lb. This furnace was fed Godard, Blanchard made, it is said, thirty-six ascents, Ins 
by straw; and the “car” consisted of a gallery sur- first having taken place on March 2, 1784. His wife also 
rounding it. Two ascents of this balloon were made made many ascents; she was killed on July 7, 1819. 
from Cremorne Gardens, on July 20 and July 28, 1864. Gamerm is said to have ascended more than fifty times; 
After the first journey the balloon descended at Greenwich, he introduced night ascents with fireworks, &c , the first of 
and after the second at Walthamstow, where it was in- which took place on August 4, 1807. We shall have 
jured by being blown against a tree. Notwithstanding occasion to refer to him again when we treat of parachutes, 
the enormous size of the balloon, M. Godard asserted that Mr James Sadler made about sixty ascents, the first of 
it could be inflated in half an hour, and the inflation which took place on October 12, 1784. His two sons, 
at Cremorne did not occupy more than an hour. The John and Windham, both followed in their father’s steps; 
ascent of the balloon was a very striking sight, the flames the latter was killed in 1817. In the minds of most 
roaring up the chimney of the furnace into the enormous Englishmen the practice of ballooning will, for a long time, 
globe above. The trusses of straw were suspended by ropes be associated wnth the name of Mr Charles Green, the most 
from the gaUery below the car, and were drawn up and placed celebrated of English aeronauts, who, having made his first 
in the furnace as required. This was the first fire-baUoon ascent on July 19, 1821, only died in the year 1870, at a 
seen by the inhabitants of London, and it was the second very advanced age. He is credited with 526 ascents by 
ascent of this kind that had been made in this country, Mr Mr Tumor; and from advertisements, &c., we see that m 
Sneath’s ascent at Mansfield having been the first, as Mr 1838 he had made 249. Mr Green may be said to have 
Tytler’s experiment at Edinburgh in 1784 was a leap, not reduced ballooning to routine, and he made more ascents 
an ascent, as no source of heat was taken up. In spite of than any other person has ever accomplished. He 
the rapidity with which the inflation was effected, few who accompanied Mr Welsh in his scientific ascents, and to 
saw the ascent could fad to receive an impression most him is also due the invention of the ywide rope, which he 
favourable to the gas-balloon in the matter of safety, as a used in many of his voyages with success. It merely con- 
rough descent, with a heated furnace as it were in the car, sisted of a rope not less than 1000 feet in length, 
could not be other than most dangerous. which was attached to the ring of the balloon (from which 

Projected In the summer of 1873 the proprietors of the New York the car is suspended), and hung down so that the end of 
balloon Graphic, an dluatrated paper, determined to con- it was allowed to trail along the surface of the ground, the 

voyage gt^ct a very large balloon, and enable Mr Wise, the well- object being to prevent the continual waste of gas and 
Atlantic in American aeronaut, to realise his favourite scheme bi^t that takes place in an ordinary balloon journey, as 

1873. of crossing the Atlantic Ocean to Europe. Itwasbeheved sndi an expenditure is otherwise always going on, owing to 
by many that a current from west to east existed con- the necessity of keeping the balloon from getting either too 
atantly at heights above 10,000 feet, but this seems very high or too low. If a balloon provided with a guide rope 
uncertain. Mr Green having stated that he had met with smks so low that a good deal of the rope rests on the 
such a current, Mr Glaisher made a point of investigating earth, it is relieved of so much weight and rises again; if, 
the directions of the wind at different heights in his ascents, on the contrary, it rises so high that W a httle is supported 
but found that they were as capricious as near the ground, by the earth, a greater weight is home by the balloon, and 
The same result was found by others, and a comparison of equiHhrium is thus produced. Mr Green frequently used the 
the courses of the balloons sent up from Paris during the guide rope, and found that its action was satisfactory, and 
siege will show that no constant current exists. The that it did not, as might be supposed, become entangled in 
American project came to nothing owing to the quality trees, «fec. It was used in the Nassau journey, but more 
of the materid of which the balloon was made. The size recent aeronauts have dispensed with it. Still, in crossing 
was said to be such as to contain 400,000 cubic feet, so the sea or making a very long journey, where the preser- 
that it would lift a weight of 14,000 Hi. On Septem- vation of the gas was of great importance, it could not 
ber 12, 1873, during its inflation, Mr Wise declared the fail to be valuable. Mr Green had, in Ms time, more 
material of which it was made was so bad that he could experience in the management than has fallen to the lot of 
not ascend in it, though the other two persons who were to any one else, and he brought to bear on the subject a great 
accompany him agreed to go. When, however, 325,000 amount of skill and practical knowledge. There is also a 
feet of gas had been put into the balloon, a rent was ob- plain matter-of-fact style about bis accounts of Ms ascents 
served, and the whole rapidly collapsed. Although this that contrasts very favourably with the writings of some 
accident was greatly regretted at the time, it seems pretty other aeronauts. Mr Coxwell, who has made several 
certain, from what subsequently took place, that the hundred ascents, first ascended in 1844, under the name of 
aeronauts would not have succeeded in their object, and Wells. He it was who, as aeronaut, accompanied Mr Glaisher 
a serious mishap was probably avoided. On October in most of his scientific ascents, 1862-65. The Godard 
6, 1873, Mr Donmdson and two others ascended from New family have made very many ascents in France, and are 
York in the haUoon after it had been repaired, and effected well known in aU countries in connection with aeronautics, 
a perUous descent in Connecticut. During the autumn of It was to two of the Godards that the management of the 
1873 a great amount of discussion took place both in Eng- mUitaiy balloons in the Italian campaign was entrusted; 
land and America about the existence of the westerly current it was M. Jules Godard who succeeded in opening the valve 
and the subject of aerostation. In September 1873 Mr in the dangerous descent of Nadar’s balloon in Hanover in 
Baxnum, the well-known American diowman, visited Eng- 1863, and it was Eugene Godard who constructed perhaps 
land with the view of eliciting whether, in the opinion of the Ingest Montgolfier ever made, an account of the ascen- 
those best qualified, there was sufficient probability of a sions of which has been given above. M. Dupuis Delcourt 
successful result to induce him to undertake the construction was also a well-knovni aeronaut; he has written on the sub- 
of a suitable balloon. ject of aerostation, and Ms balloons were employed by MM. 

Celebrated By aeronauts (omittiag the pioneers Lunardi, Zmnbec- Bixio and Barral in their scientific ascents. In A m/j-ntta 
inroiiaats. can, and others who have been already spoken of) we Mr Wise is par excellence the aeronaut; he has made 
mean persons who have followed ballooning as a business several hundred ascents, and many of them are distin- 
or trade. Of these, perhaps the best known and most guished for much skill and daring. He also -appears to 
successful have been Blanchard, Gamerin, the Sadlers, have pursued his profession with more energy and capacity 
Mr Charles Green, Mr Wise, Mr OoxweU, and the brothers than has any other aeronaut in recent times, and Ms History 
I — 25 
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of Aerostatimi stows him to possess much higher sdentific 
attainments than balloonists usually have. In fact, Mr 
Wise stands alone in this respect, as ncai-ly all piofcssional 
aeronauts are destitute of scientific knowledge. 

The number of fatal accidents that have occurred in the 
Listoiy of balloons is not vciy great, and nearly all have 
lesulted either from the use of the fire-balloon, or from 
want of knowledge, or carelessness on the part of the 
aeronauts themselves, We have already referred to the 
accidents that closed tbo careers of Pilhtre do Bozder and 
Zambeccari. On November 25, 1803, Signor Olivan, at 
Orleans, and on July 17, 1812, Herr Bittorfi, at Mannheim, 
perished in consequence of the accidental combustion of 
their Montgolfieres. On April 7, 1806, M. Mosment 
ascended from Lille upon a platfonu, from which he acci- 
dentally fell and was killed. On July 7, 1819, Madame 
Blanchard ascended from Paris at mght with fireworks 
attached to the car, a spark from one of which ignited the 
gas in the balloon, and she was preciiiitatcd to the ground 
and killed. Lieut. Harris ascended from London on May 
26, 1824, but, through mismanagement of the valve-lmc, 
he allowed all the gas to escape suddenly from the balloon, 
which descended with terrible velocity. He was killed by 
the fall, but his companion, Miss Stocks, escaped almost 
uninjured In an ascent from Blackburn on September 29, 
1824, by Mr Windham Sadler, the balloon, in rising, struck 
against a chimney, and the aeronaut fell over the side of 
the car and was killed. On July 24, 1837, Mr Cooking 
descended from a balloon in a parachute, which struck the 
ground with such violence that he was killed on the 
In descending with a horse on September 8, 1850, lieut 
Gale was killed, and in 1863 ilr Chambers was Med at 
Nottingham, his death arising from suffocation by the gas 
that poured out at the neck of the balloon, which was not 
separated from the car by a sufllcient interval 

The number of accidents that have occurred bears but a 
very small proportion to the number of successful ascents 
that have been made. Mr Moncli Mason, in his Aeronmtica, 
gives a list of the names, with the dates and places of their 
, ascent, of all persons who, as far as he could find, had 
ascended previously to 1 83 8. His hst contains 471 names, 
which are distributed among the inhabitants of the different 
countries as foUows:— England, 313; France, 104; Italy, 
IS; Germany and the German States, 17; Turkey, 6; 
Prussia, 3; Russia, 2; Poland, 2, Hungary, 2; Denmark, 
1; Switzerland, 1, and the United States, 3. Among 
these are the names of 49 women, of whom 28 axe English, 
17 French, 3 German, and 1 Italian. Some of the persons 
had ascended a great number of times; thus Mr Charles 
Green’s ascents done amounted to more than 249, and 
those of the members of the same family to 635. hir 
hfason calculated that the whole number of ascents executed 
by Englishmen was 762. Of the 471 adventurers only nine 
were killed, and of these six owed their fate to the d^geis 
attendant on the use of the fire-balloon, and one to bravado. 
The great number of our own countrymen that appear in 
the above list is no doubt partially due to the fact that it 
was compiled by an Englislunan, to whom English news- 
papers and other records were more accessible; still there 
is no reason to doubt that a much greater munber of 
EngHshmeu have ascended than inhabitants of any other 
country, as balloons as an amusement at f6tcs, &c,, have 
been more common here. The number of Englishmen who 
have ascended might now he estimated at from 1600 to 2000. 

TV’e can call to mind but three fatal casualties that have 
taken place since Mr Mason compBod his list, viz., Mr 
Oocking’s parachute accident, Mr Gale’s death in 1850, 
and Mr Chambers’ death in 186? 

Wo come now to an account of the use to which the 
balloon has been applied for the advancement of science. 


The ascents that have been made are by Sacliarof, Biot, 
and Gay-Lussac in 1804, by Bixio and Barral in 1850, by 
Mr Welsh in 1852, by Mr Glaisher in 1862-66, and MM. 
Flammarion and Do FonvicUe m 1867-68. We shall give 
a brinf account of these ascents, because, as has been 
remarked, with a few exceptions, they form the only useful 
purpose to which the balloon has been applied. The gene- 
ral description of the phenomena, &c., met wuth in a high 
ascent, and the general results found, are referred to m the 
account of Mr Gkisher’s experiments, as not only are his 
accounts more detailed, but the number of ascents made by 
him is much in escass of that of all the others put together. 

The Academy of Sciences at St Petersburg, entertaining Ascent of 
the opinion that the experiments made on mountain-sides M.Sachaio‘ 
by De Luc, Do Sanssure, Humboldt, and othcra mu.st give p* 
results different from those made in free air at the same burg, ' 
heights, resolved in 1803 that a balloon ascent should be January 
made for thepurpose of making scientific reseai-ches. Accord- 30, 1801, 
dingly, on January 30, 1804, M. Sacharof, a member of the 
academy, ascended, with M. Robertson as aeronaut, in a 
balloon belonging to the latter, which was inflated with 
hydrogen gas. The ascent was made at a quarter past seven, 
and the descent effected at a quarter to eleven. No great 
li p.jplit was reached, as the barometer never sank below 
23 in., corresponding to less than mile. The experiments 
wore not very systematically made, and the chief results 
were the fillin g and bnnging down several flasks of 
air collected at different elevations, and the supposed 
observation that the magnetic dip was altered. A tele- 
scope was fixed in the bottom of the cai pointing vertically 
downwards, so that the travellers might be able to ascer- 
tain exactly the spot over which they were floating at any 
moment. M. Sacharof found that, on shouting downwards 
through his speaking-trumpet, the echo from the earth was 
quite distinct, and at his height was audible after an 
mterval of about ten seconds M. Sacharofs account is 
given in the F/iilosop/iml Atagazine (Tilloch’s), vol. xxi. 
pp. 193-200 (1805). 

At the commencement of 1804 Laplace proposed to the 
members of the French Academy of Sciences that balloons 
should be employed for the purpose of solving certain 
physical problems, adding that, as the government had 
placed funds at their disposal for the prosecution of use- 
ful eiqieriments, he thought they might be well applied 
to this kind of research. The proposition was supported 
by Chaptal the chemist, who was then minister of the 
interior, and accordingly the necessary arrangements were 
speedily effected, the diarge of the experiments being given 
to MM. Gay-Lussac and Biot. 

The principal object of this ascent was to determine if Ascent of 
the ma^etic force experienced any appreciable diminution Gay-Lus- 
at heights above the earth's surface, De Sanssure having 
found that such was the ease upon the Col du Gi^ant. On xSst 24 
Au^t 24, 1804, MM. Gay-Lussac and Biot (the former 1804. ' 

eminent as a chemist and the latter as a natural philo- 
sopher) ascended from the Conservatoire des Arts at ten 
o’clock in the morning. Their magnetic experiments were 
incommoded by the rotation of the balloon, but they found 
that, up to the height of 13,000 feet, the time of vibration 
of a magnet was appreciably the same as on the earth’s 
surface. They found also that the air became drier as they 
ascended. The height reached was about 13,000 feet, 
and the temperature dechned from 63° Fahr. to 61 The 
descent was effected about half-past one, at MeriviUe, 18 
leagues from Paris. 

Li a second experiment, which was made on September Ascent of 
16, 1804, M. Gay-Lussac ascended alone. The balloon ^*7" 
left the Conservatoii'6 des Arts at 9.40 a.m., and descended SSbei 
at 3.45 P.M. between Rouen and Dieppe. The cMrf rosult le; 1804, 
obtained was that the magnetic force, like gravitation, did ’ 
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not experience any sensible variation at iciglits from 
the earth’s surface which we can attain to. Gay-Lnssac 
also brought down air collected at the height of nearly 
23,000 feet, and on analysis it appeared that its constitu- 
tion was the same as that of air collected at the earth’s 
surface. At the time of leaving the earth the thermometer 
stood at 82° Fahr., and at the highest point reached {23,000 
feet) it was 14"'9 Fahr. Gay-Lussac remarked that at 
his highest point there were still clouds above hiin. 

Ai^cent of From 1804 to 1850 there is no record of any scientific 
MM Bixio ascents in balloons having been undertaken. In the latter 
year MM. Bixio and Barral made two ascents for this pur- 
29 IsTo. 8'Scended from the Paris Observatory on June 

’ 29, 1850, at 10.27 a.m., the balloon being inflated with 

hydrogen gas. The day was a rough one, and the ascent 
took place suddenly, without any previous attempt havmg 
been made to test the ascensional force of the balloon. 
When liberated, it rose with great rapidity, and becoming 
fully inflated it pressed upon the network, bulging out at 
the top and bottom. As the ropes by wMch file car was 
suspended were too short, the balloon soon covered the 
travellers like an immense hood. In endeavouring to 
secure the valve-rope, a rent was made in the balloon, and 
the gas escaped so close to the faces of the voyagers as 
almost to suffocate them. Finding that they were descend- 
ing then too rapidly, they threw overboard everything 
available, including fiieir coats, and only excepting the 
instruments. The ground was reached at lOh. 45m., near 
Lagny. Of course no observations were made. 

Ou July MM. Bixio and Barral determined to ascend again with- 
27, 1850. out delay, and accordingly, on July 27, 1850, th^ repeated 
the experiment. The ascent was remarkable on account of 
the extreme cold met with. At about 20,000 feet the 
temperature was 15° Fahr., the balloon being enveloped in 
cloud; but on emerging from the cloud, at 23,000 feet, the 
temperature sank to - 38° Fahr., no less than 63° Fahr. 
below that experienced by Gay-Lussac at the same eleva- 
tion. The existence of fiiese very cold clouds served to 
explain certain meteorological phenomena that were ob- 
served on the earth both the day before and the day after 
the ascent. Some pigeons were taken up in this, as in 
most other high ascents, and liberated; they showed a re- 
luctance to leave the car, and then fell heavily downwards. 
Mr Welsh’s In July 1852 the committee of the Kew Observatory 

resolved to institute a series of balloon ascents, with the 
1862.*^ view of investigatiog such meteorological and physical 
phenomena as require the presence of an observer at a 
great height in the atmosphere. Mr Welsh, of the Kew 
Observatory, was the observer, andMr Green’s great Nassau 
balloon was employed, Mr Green himself being file aeronaut. 
Four ascents were made in 1852, viz., on August 17, 
August 26, October 31, and November 10, when the 
respective heights of 19,610, 19,100, 12,640, and 22,930 
feet were attained. A siphon barometer, dry and wet 
bulb thermometera, aspirated and free, and a Regnaulfs 
hygrometer were taken up. Some air collected at a con- 
siderable height was found on analysis not to differ appre- 
dably in its composition from air collected near the ground. 
The original observations are printed in extmo in the PMo- 
sopJiical TransactioTis for 1863, pp. 311-346. The lowest 
temperatures met with in the four ascents were respectively 
8°-7 Fahr. (19,380 feet); 12°-4 Fahr. (18,370); 16°-4 
Fahr. (12,640);- IC’S Fahr. (22,370); the decline of tem- 
perature being very regular, 

Britidi As- At the meeting of the British Association for the Ad- 
sodatim Yancement of Science held at Aberdeen in 1859, a com- 
mittee was appointed for tlie purpose of making observations 
oommittee. in the hi^er strata of the atmosphere by means of the 
balloon. For the first two years nothing was effected, 
owing to the want both of an observer and of a suitable 


balloon. In 1861, at Manchester, the committee was reap- 
pointed, and it then consisted of Colonel Sykes (chairman), 

Mr Aliy, Sir David Brewster, Mr Fairbairn, Admiral Fitzroy, 

Mr G^siot, Mr Janies Glaisher, Sir J. Herschel, Dr Lee, 

Dr Lloyd, Dr W. A. Miller, Dr Eobinson, and Dr Tyndall. 

Some unsuccessful experiments were made with a balloon of 
Mr Green's, and also with one hired from the proprietors of 
Cremome Gardens, which turned out to be in a hopelessly 
leaky condition; the trained observers also, on whom the 
committee had rehed, failed to perform their duties. In 
this state of affairs, Mr Coxwell, an aeronaut who had 
made a good many ascents, was communicated with, and 
he agreed to construct a new balloon, of 90,000 cubic 
feet capacity, on the condition that the committee would 
undertake to use it, and pay £26 for each high ascent 
made especially for the committee, the latter defraying also 
the coat of gas, &c., so that the expense of each high ascent 
amounted to nearly £50. An observer being still wanted, 

Mj Glaisher, a member of the committee, offered himself to Mr 
take the observations, and accordingly the first ascent was Glaisher’n 
made on July 17, 1862, from the gas-works at Wolverhamp- 
ton, this town being chosen on account of its central position 
in file country. Altogether, Mr Glaisher made twenty-eight 
ascents, the last having taken place on May 26, 1866, 0 
these only seven were specially high ascents, although six 
others were undertaken for the objects of the committee 
alone. On the other occasions Mr Glaisher availed himself 
of public ascents from the Crystal Palace and other places 
of entertainment, merely taking his place like the other 
passengers. In the lost six ascents another aeronaut, Mr 
Orton, and a smaller balloon, were employed. The dates, 
places of ascent, and greatest heights (in feet) attained in 
the twenty-eight ascents were — 1862: July 17, Wolver- 
hampton, 26,177; July 30, Crystal Palace, 6937; August 
18, Wolverhampton, 23,377; August 20, Crystal Palace, 

6900; August 21, Hendon, 14,356; September 1, Crystal 
Palace, 4190; September 6, Wolverhampton, 37,000; 
September 8, Crystal Palace, 6428. 1863: March 31, 

Ci^tal Palace, 22,884; April 18, Crystal Palace, 24,163; 

June 26, Wolverton, 23,200; July 11, Crystal Palace, 

6623; July 21, Crystal Palace, 3298; August 31, New- 
castle-upon-Tyne. 8033; September 29, Wolverhampton, 

16,690; October 9, Crystal Palace, 7310. 1864: Januaiy 

12, Woolwich, 11,897; April 6, Woolwich, 11,076; June 

13, Crystal Palace, 3843; June 20, Derby, 4280; June 
27, Ch^tal Palace, 4898; August 29, Crystal Palace, 

14,681; December 1, Woolwich, 6431; December 30, 
Woolwich, 3735. 1865; February 27, Woolwich, 4865; 

October 2, Woolwich, 1949; December 2, Woolwich, 

4628, 1866: May 26, Windsor, 6325. Of these, aU the 
ascents from Wolverhampton (four iu numbej\j) and from 
Woolwich (seven in number) were undertaken wholly for 
tile committee, and Mr Glaisher was merely accompanied 
by the aeronaut, whose business it was to manage the 
Moon. The expense of the special high ascents (about 
£50 for each, as stated above) rendered it desirable, when 
possible, to take advantage of the desire felt by many to 
accompany Mr Glaisher in his journey, and admit one or 
two otiier travellers; and of this kind were one or two of 
the ascents from the Crystal Palace, though the majority, 
in which the elevation attained frequently fell short of a 
mile, were the ordinary public ascents advertised before- 
hand. It is not possible here to give any complete account 
of the results obtained, and it would be superfiuous, as the 
observations, both as made and after reduction, are printed 
in the JSritisIi Associaiion JRq>orts, 1862-66. It M be 
enough, after explaining the objects of the eqiMiments, 

& 0 ., to describe btiefiy one or two of the most rtmariable 
ascents, and then state the kind o| condusions that foHow 
from tiiem as a whole. 
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Objects of The primary object was to determine the temperature of instrumeuts were fixed before leaving the earth. A height Ascent 
the axperi- the air, and its hygrometrical state at different elevations of more than 4 miles was attained, and the balloon remained Wol. 
to iis great a height as could be reached; and the secondary m the air about two hours. "V^en at its highest point 
objects were— (1) to determine the temperature of the dew- there were no clouds between the balloon and the earth, 
point by Daniell's and Regnault’s hygrometers, as well as and the streets of Birmingham _ were distinctly visible, 
by the dry and wet bulb thermometers, and to compare the The descent was effected at Solihull, 7 miles from Bir- 
resiiltSj (2) to compare the readings of an aneroid bare- TmngbaTn. On the earth the temperature of the air was 
meter with those of a mercurial barometer up to the height and that of the dew-point 64“‘6; and they steadily 
of 5 miles, (3) to determine the electrical state of the air, decreased to 39° 5 and 22°-3 respectively at 11,500 feet. 

(4) the oxygenic condition of the atmosphere, and (5) the The balloon was then made to descend to the height of 
time of vibration of a magnet; (6) to collect air at different abont 3000 feet, when both increased to 56°'0 and 47° 5 
elevations; (7) to note the height and kind of clouds, their respectively. On throwing out ballast the balloon rose 
density and thickness; (8) to determine the rate and direc- again, and the tem^mture declined pretty steadily to 
tion of different currents in the atmosphere; and (9) to 24“‘0, and that of the dew-point to~10®‘0, at the height 
make observations on sound. of 23,000 feet. During this ascent Mr Glaisher’s hands 

lustra- The instruments used were mercurial and aneroid baro- became quite blue, and he experienced a qualmish sensa- 


mentsancl meters, dry and wet bulb thermometers, Daniell’s dew- 
apparatus. hygrometer, Kegnault’s condensing hygrometer, 

TnnTiTnnm and Tm'niTnmn thermometers, a magnet for hori- 
zontal vibration, hermetically sealed glass tubes exhausted 
of air, and an electrometer. In one or two of the ascents 
a camera was taken up 

Observing One end of the car was occupied by the aeronaut, near 
MKffige- the other, m front of Mr Glaisher, was placed a board or 
table, the extremities of which rested on the sides of the 
car; upon this board was placed suitable framework to 
carry the several thermometers, hygrometers, magnet, 
aneroid barometer, i&c. , a perforation through it admitted 
the lower branch of the mercurial barometer to descend 
below, leaving the upper branch at a convenient height for 
observing A watch was placed directly opposite to Mr 
Glaisher, the central space being occupied by his note- 
book. The aspirator (for Regnault’s hygrometer) was 
fixed underneath the centre of the board, so as to be con- 
veniently workable by either feet or hands. Holes were 
cut in the board to admit the passage of the flexible tubes 
required for Eegnault’s hygrometer and the dry and wet 
bulb thermometers. 

Ml ^ The first ascent was made, as has been stated, from 
GlalaWa Wolverhampton on July 17, 1862, and the journey was 
Jidy 1?” Oil account of a warm current that was met 

1862. ’ with at a great elevation. The weather, previous to the 
ascent, had been bad for a long time, and it had been 
delayed in consequence. The wind was still blowing from 
the west, and considerable difficulty was experienced in 
the prelmnnaiy arrangements, so timt no instrument was 
fixed before starting. The balloon left at 9.43 A.M., and a 
height of 3800 feet was reached before an observation 
could be taken. At 4000 feet clouds were entered, and 
left at 8000 feet. The temperature of the air at starting was 
69“ Bahr,, at 4000 feet it was 45°, and it descended to 26° 
at lOjOOOrieet, from which height to that of 13,000 feet 
there was no diminution. While passing through this 
space Mr Glaisher put on additional clothing, feeling 
certain that a temperature below zero would be attained 
before the height of 6 miles was reached; but at the 
ffievation of 15,500 feet the temperature was 31°, and at 
each successive readmg, up to 19,500, it increased, and 
was there 42®. The temperature then decreased rapidly 
and was 16° at 26,000 feet. On descending it iucreased 
regularly to 37°-8 at 10,000 feet A veiy rough descent, 
in which nearly £50 worth of instruments were broken, 
was effected near Oakham, in Eutlandshire, Mr Ooxwell 
having judged it prudent to descend on account of the 
proximity, as he supposed, of the WasL In coming down, 
a dord was entered at an elevation of 12,400 feet, and 
proved to be more than 8000 feet in thickness. The rise of 
temperature met with in this ascent was most remarkable. 

The weather on the day (Aug. 18, 1862) of the third ai 
cent was favourable, and there was but little wind, ill the 


tion in the brain and stomach, resembhng the approach of 
sea-sickness; but no further inconvenience, besides such 
as resulted from the cold and the difficulty of breathing, 
was experienced. This feeling of sickness never occurred 
again to Mr Glaisher in any subsequent ascent. 

The ascent from the Crystal Palace on August 20, 1862, Ascent 
was merely an ordinary one for the public amusement, in Crys 
which Mr Glaisher took a place in the car. In these low 
ascents from places of entertainment, in which other per- an^rom^ 
sons also were passengers, the large board stretching right Hendon, 
across the car could not be used. A smaller frame ■^-vgust 21, 
was therefore made, which could be screwed on to the 
edge of the car, to carry the watch, siphon barometer, 
aneroid barometer, dry and wet bulb thermometers, grid- 
iron thennometer,! and Daniell’s and Ecgnault’s hygro- 
meters, which comprised aU the instruments usually taken 
up in these low ascents. In the first low ascent, July 30, 
this framework was fixed inside the car; but as it seemed 
possible that the warmth proceeding from the voyagers 
might influence the readings of the instruments, it was 
always afterwards fixed outside, and projected beyond the 
car, 80 that all the instruments were freely exposed to the 
surrounding air. The ascent on August 20 was a low one, 
and presented no remarkable feature except that the balloon 
was nearly becalmed over London. The earth was left at 
6.26 P.M., and the air was so quiet that at the height 
of three-quarters of a mile the balloon was still over the 
Ciyi^ Palace. At 7h. 47m. it was over London, and 
moving so slowly that it was thought desirable to ascend 
above the clouds in hopes of meeting with a more rapid 
current of air. At 8h. 5m. the voyagers were above the 
clouds, and it became quite light again, darkness having 
come on whilst hovering over London, at which time the 
gradual illumination by the lights in the streets formed 
a most wonderful sight, and one never to be forgotten. 

Tie roar, ox rather loud hum, proceeding from the great 
city was also most remarkable. After having been above 
the clouds some time, the lowing of cattle and other agri- 
cultural sounds were heard. Accordingly, the valve-lini 
was pulled, and the balloon descended below the clouds, 
when the light of London was seen in the distance as a misty 
glare. The darkness increased as the balloon descended very 
dowly, and it at length touched the ground so gently in the 
middle of a field at Mill Hill, near Hendon, that those in the 
car were scarcely aware of the contact. There were twelve 
voyagers altogether, and when with some trouble sufficient 
countrymen were collected to take their places and enable 

I TMs a tiennonieter inth a Mb shaped like a gridiron, so as 
to have a very great surface exposed to the air. It tos thought that 
the ordinary pea-sized bulb would not permit of the thermometer being 
Bu^ently delicate to register the rapid changes of temperature due 
to ^ qaick motion of the balloon, as it requires some little tune foi 
such a inermometer to take up the temperature of the surtounduu! 
medium. " 
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them to leave the car, it was resolved to anchor the balloon 
for the night and to make an ascent in the early morning. 
Accordingly, at 4.30 am., on August 21, the earth was 
left, theie being altogether five persons in the car. It was 
a duU, warm, cloudy morning, with the sky overcast. In 
about an hour the height of 3 miles was attained, and 
the temperature had fallen to 23°, having been 58° on the 
earth before leaving. The aspect of the clouds under for- 
mation before and during the rising of the sun was mar- 
vellous in the extreme, and baffled description. There 
were seen shining masses of cloud in mountain chains, 
rising perpendicularly from the plain, with summits of 
dazzling whiteness, forming vast ravines, down which the 
balloon appeared to ghde, or pass through their sides, into 
other valleys, until, as the balloon rose far above, all 
appeared a mighty sea of white cloud. The descent was 
effected about a quarter past seven, and the tannsition from 
the magnificent scene above the clouds to the ugly prospect 
of the dreary earth as seen early on a dull morning, with 
a uniform leaden sky, was most depressing. The place of 
descent was near Biggleswade. 

Ascent The most notewor^y fact in connection with the ascent, 
&om the September 1, 1862, was, that from the balloon the clouds 
Crystal observed to be forming below, and seen to be foUow- 

Septemhffl’ ^"8 whole course of the Thames from the Nore to 
1, 1862. Bichmond. The clouds were above the river following aU 
its windings, and extending neither to the right nor to the 
left. It was about the tune of high water at London 
Bridge, and the phenomenon was no doubt connected 
with the warm water from the sea. 

Ascent As in the ascent, September 6, 1862, the greatest 
from Wol- height ever reached was attained, it is desirable to give 
verhamp- account of it in some detail, and in Mr Glaisher's own 
temper 5*^ words. It is only necessary to premise that it was intended 
1862. ’ on this occasion to ascend as high as possible. The fol- 

The great- lowing is an extract from Mr Glaisher’s account {Biitish 
’A.ssodation Rq)ort, 1862, pp. 383-385): — 

reached. delayed owing to the unfavourable state of 

the weather. The balloon left at Ih. 8m p M. The temperature 
of the air was 59°, and the dew-point 60°. At the hei^t of 1 
mile it was 41°, dew-point 88° ; and shortly afterwaids we entered 
a doud of about 1100 feet in thickness, m which the temperature 
of the air fell to 36J°, the dew-point being the same, thus mmeatmg 
that the air was here saturated with moisture On emerging from 
the clond at Ih 17m we came upon a flood of strong sunlight, 
with a beautiful blue sky, without a cloud above us, and a magni- 
ficent sea of cloud below, its surface being vaned wilii endless huls, 
hillocks, mountain chains, and many snow-white masses nsing from 
it. I here tried to take a view with the camera ; hut we were nsmg 
with too great rapidity, and going round and round too quickly, to 
enable me to do so. The flood of light, however, was so great that 
all I should have needed would have been a momentary exposure, 
as Dr Hill Horris had kindly furnished me with extremdy sensitive 
dry plates for the purpose. We reached 2 miles in height at lb. 
21m. The tenmeratare had fallen to the freezing-pom'^ and the 
dew-point to 26 . We were 3 miles high at Ih. 28m., with a tem- 
perature of 18°, and dew-pomt 13°. At Ih. 39m. we had reached 4 
miles, and the temperature was 8°, and dew-point- 16* ; m ten 
minutes more we W reached the fifth mile, and the temperature 
had passed below zero, and then read- 2°, and at this pomt no 
dew was observed on Kegnault’s hygrometer when cooled down to 
-80°; but a dew-point obtained from the readings of dry and wet 
gave- 36°. Up to this time I had taken observations with comfort. 
I had experienced no difficulty in breathing, whilst Mr CoiweH, in 
consequence of the necessary exertions he had to make, had breathed 
with difficulty for some time. At Ih. 61m. the barometer reading 
was 11*05 inches, hut tins requires a subtractive correction of 0*25 
inch, as found by comparison with Lord Wrottesley’s standard 
barometer just before starting. I afterwards read the dry thenno- 
meter as - 6° ; this must have been about Ih, 62m. or later; I could 
not see the eoliitan of mercury in the wet bulb thermometer; nor 
afterwards the hands of the watch, nor the fine divisions on any 
instrument. I asked Mr Coxwell to help me to read the instru- 
ments, as I experienced a difficulty in seeing. In consequence, 
however, of the rotatory motion of the balloon, which had continued 
without ceasmg since the earth had been left, the valve^line had 
liecomo twisted, and he had to leave the car and mount into the 


rmg above to adjust it. At this time I looked at the barometer, 
and found it to he 10 inches, still decreasing fast; its true reading 
therefore was 9f inches, implying a height of 29,000 feet. Shortly 
afterwards I laid my aim upon the table, possessed of its full vigour, 
and on bang desirous of using it, I found it powerless— it must 
have lost its power momentaiily, I tried to move the other arm, 
and found it powerless also. I then tried to shake myself, and 
succeeded in snaking my body. I seemed to have no hmhs. I 
then looked at the barometer, and whilst doing so my head fell on 
my left shoulder. I struggled and shook my body again, hut could 
not move my aims I got my head upright, but for an instant 
only, when it fell on my light shoulder, and then I fell backwards, 
my hack resting against the side of the car, and my head on its 
edge; in this position my eyes were directed towards Mr Coxw^ 
m the ring. wTion I shook my body I seemed to have full power 
over the muscles of the back, and considerable power over those of 
the neck, hut none over eitiier my arms or my legs ; in fact, I 
seemed to have none. As in the case of the arms, all mnseular 

S iwer was lost in an instant fiom my hack and neck. I dimly saw 
r Coxivell in the nng, and endeavoured to apeak, hut could not ; 
when in an instant intense black darkness came . the optic nerve 
finally lost power sudilenly, I was still conscious, with as active a 
hram as at the present moment whilst writing this. I thought I 
had been seized with asphyxia, and that I should experience no 
more, as death would come unless we speedily descended : other 
thoughts were actively entering my mind, when I suddenly became 
unconscious as on gomg to sleep I cannot tell anything of the 
sense of hearing ; the perfect stillness and silence of the regions 6 
miles from the earth (and at this time we were between 6 and 7 
miles high) is such that no sound reaches the oar. 

My last observation was made at lb. 64m. at 29,000 feet. 1 
suppose two or thi-ee minutes fully were occupied between mv eyes 
becoming insensible to seeing fine divisions and Ih 54m , and then 
that two or three minutes more passed till I was insensible ; there- 
fore I tbnk this took plaoe at about Ih 56m. or Ih. 57m. "Whilst 

f owerless I heard thewo.'ds ‘temperature’ and ‘observation,’ and 
knew Mr Coxwell was in the oar speaking to me, and endeavour- 
mg to at Ouse me ; therefore conscion&ness aud hearing had returned. 
I then heard him speak more emphatically, hut I could not see, 
spealc, or move. I heard him again s.iy, ‘ Do try— now do.' Then 
I saw the instruments dimly, then Mr Coxwdl, and very shortly 
saw clearly, I rose in my scat and looked round, as though wak- 
ing from sleep, though not refreshed by sleep, and said to Mr 
Coxwell, ‘ I have been insensible.’ Ho said, ‘ You have ; and I too, 
very nearly,’ I then di'ew up my legs, which had been extended 
before me, and took a pencil in my nand to bemn observations. 
Mr Coxwell told me that he had lost the use of his hands, which 
were black, and I poured brandy over them. 

“ I resumed my observations at 2h 7m , recoiding the barometer 
reading at 11 *53 inches and temperature - 2°. I suppose that thiue 
or four mmutes were occupied from the time of my hearing tine 
words ‘temperature’ and ‘observation’ tiU I began to observe. If 
so, then returning consciousness came at 2h. 4m., and this gives 
seven minutes for total insensibility. 1 found the water m the 
vessel supplying the wet bulb thermometer, which I had by fre- 
quent disturbances kept from freezing, was one solid mass of ice ; 
and it did not all melt until after we had been on the ground soma 
time, 

“ Mr Coxwell told me that whilst in the ring he felt it pieroinj^y 
cold ; that hoar-frost was all round the neck of the balloon ; on at- 
tempting to leave the ring he found his hands frozen, and he had 
to place his arms on the ring aud drop down ; that he thought for 
a moment I had lain back to rest myself ; that he spoke to me 
without eliciting a reply ; that he then noticed my legs projected 
and my aims hung down by my side ; that my countenance was 
serene and placid, without the earnestness and anxiety he had 
noticed before going into the ring, and then it struck him I was 
insensible. He wished to approach me, but could not, and he felt 
insensibility coming over himself ; that he became anxious to open 
the valve, but m consequence of his having lost the use of Ha 
hands he could not, and ultimately did so by seizing the cord with 
his teeth, and dipping his head two or three times, until the balloon 
took a decided turn downwards. 

“Ho inconvenience followed this insensibility, and when we 
dropped it was in a country wha*© no conveyance of any kind could 
be obtaiued, so that I had to walk between 7 and 8 miles. 

“The descent was at first very rapid ; we passed downwards 8 
miles m nine minutes ; the balloon’s career was then checked, and 
it finally descended in the centre of a large grass field at Cold Wes- 
ton, 74 miles from Ludlow. 

“ In this ascent six pigeons were taken up. One was thrown out 
at the height of 8 miles, when it extended its wings and dropped 
as a piece of paper ; a second, at 4 rndles, flew vigorously round, and 
round, apparently taking a dip each time ; a tiurd was thrown out 
between 4 and 6 miles, and it fell downwards as a stone ; a fourth 
was thrown out at 4 miles on doscending ; it flew in a circle, and 
shortly alighted on the top of the balloon. The two Temsining 
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pigeons were bronghi down to the ground. One was found to be 
dead, and the other, a carrier, was still living, hut would not leave 
the hand when I attempted to throw it off, till, after a q[uarUa of 
an hour, it hegan topec^ a piece of ribbon which enciicled its neck, 
and was then jciked oil’ the finger, and Hew with some vigoni to- 
waids Wolveibampton. One ot the pigeons returned to Wolver- 
hampton on Sunday, the 7lli, and tlus is the only one that has 
been heaid of " 

Mr Glaishor found from his observation-book that the 
last observation was made at 29,000 feet, and that at this 
time the balloon was ascending at the rate of 1000 feet per 
minute ; and that when he resumed his observations, it was 
descending at the rate of 2000 feet per minute, the interval 
being thirteen minutes. This gives 30,000 or 37,000 feet 
for the greatest height attained. Two other senes of con- 
siderations led to the latter height, and there can be no 
doubt that the altitude of 37,000 feet, or 7 miles, was 
attained on this occasion 

AscBut In the ascent, April 18, 1863, 24,000 feet of elevation 
from the yyas reached. It was remarkable for the rapidity of the de- 
Crystai 2h 44m., the balloon being then at a height of 

Ap^ 18^ 10,000 feet, Mr GoxwcU suddenly caught sight of Bcachy 
1863. ’ Head, and Mr Glaisher, looking over the edge of the car, 
saw the sea, apparently immediately undernea^. There was 
no time to be lost, and Mr Coxwell hung on to the valve- 
hne, telling Mr Glaisher to leave Lis instruments and do 
the same. The earth was reached at 2h. 48ni., the two 
miles of descent having been effected in four nunutes. The 
balloon struck the ground near Newhaven with a terrible 
crash, but, from the free use of the valve-line, it was so 
crippled that it did not move afterwards. All the instru- 
ments, of the value of more than j£25, including some that 
were unreplaceable, were broken, and Mr Glaisher was 
hurt. In the descent, after the first high ascent on July 
17, 18G2, the earth was struck with so much violence that 
most of the instruments were broken, and Mr Glaisher 
(who was closed in by his observing-lioard) was a good 
deal hurt then. In subsequent ascents, therefore, boxes 
were used fiUod with small matti'esses, in which the instru- 
ments could be hurriedly placed, and the hoard was so 
arranged that it could be turned over and hung outside 
the car. Those improvements had the effect of Sminish- 
ing the danger to himself and the chance of breakage of 
the instruments, but in the I^ewhaven descent there was 
not sufficient time to put them in practice. 

Asoeut The circmnstancea met with m the ascent, June 26, 
from Wo]- 1863 ^ Tfjrere so remarkable that a short account cannot be 
26, omitted. The morning was at first very bright and fine, 
1863. ’ tut between 11 and 12 o’clock a change took place; the sky 
became covered with clouds, and the wind rose and blew 
stro^ly, so that great difficulty was experienced in com- 
pleting the inflation. At Ih. 3m. the balloon left; in four 
minutes, at 4000 feet high, cloud was entered, Mr Glaisher 
expected soon to break through it, and enter into hri^t 
sunshine as usual, but nothing of the sort took place, as, 
on emergence, clouds were seen both above and below. 
At 9000 feet the sighing and moaning of the wind were 
heard, and Mr Glaisher satisfied himself that this was due, 
not to the cordage of the balloon, but to opposing currents. 
At this time the sun was seen faintly, hut instead of its 
briQliance increasing, although the b^oon was then two 
miles high, a fog was entered, and the sight of the sun lost. 
The balloon next passed through a dry fog, which was left 
at 12,000 feet, and after the sun had been seen faintly for 
a little time, a wetting fog was entered. 

“At 15,000 feet,” Mr Glaisher proceeds, “we were still in fog, 
hut it was not so wetl^. At 16,000 feet we entered a dry ftw : 
at 17,000 feet saw faint gleams of the sun, and hearf a tram 
Wd were now about 3 miles high ; at this time "we not iu 
doud, but clouds were below us ; others were ou our level at a dls- 
tanee, and yet more above us. ^Ye looked with astonishment at 
sach other, and said as wo were rising steadily wd Surely must soon 


pass through them. At 17,500 feet we were again enveloped in 
log, whichlbecame wetting at 18,500 feet | we left tlus cloud below 
at 19,600 feet. At 20, 000 feet the sun vas just visible. We were 
now approaching 4 miles high ; dense clouds were still above us ; 
tor a space of 2000 to 3000 leet we met with no fog, but on passing 
above 4 miles our attention was first attracted to a daik mass of 
doud, and then to another on our level , both these clouds had 

irm^ed edges ^they were both mmbi. Without the slightest doubt 

botf these clouds weie regular rain-olouds, Whilst loolaiig at them 
we again lost sight of everything, being enveloped in fog whilst 
passing upwards through 1000 feet At 22,000 feet wo again 
emerged, and were above clouds on passing above 23,000 feet. At 
SIX Tnum-hna to 2 o'dock we heard a railway train ; the temperature 
hero was 18°. I wished still to ascend to find the linuts of this 
vapour, but hti* Coxwell s.iid, ‘We are too short of sand ; I cannot 
go higher, we must not even stop heio.’ I was thordore most 
reluctantly compelled to abandon the wish, and looked seaichingly 
around. At tins highest point, in close pio.ximity to us, were 
lam-clouds ; below us dense iog. I was again lemmded that we 
must not stop. With a hasty glance eveiywhere, above, below, 
aiound, I saw the sky nearly covered with dark clouds of a stratus 
chaiaoter, with cirn siall higher, and small spaces of blue sky be- 
tween thorn. The blue was not the blue of 4 or 5 miles high as I 
had always before seen it, but a faint blue, as seen from the eai’tb 
when the air is charged with moisture." 

In the downward journey an even more remarkable series 
of circumstances was met with; for a fall of rain was passed 
through, and then below it a snow-storm, the flakes bemg 
entirely composed of spiciiliB of ice and mnumcrahle snow- 
crysials. On reaching the ground near Ely the lower 
atmosphere was found to be tMck, misty, and murky. At 
Wolverton the afternoon was cold, raw, and disagreeable 
for a summer’s day. The fact of rain-clouds extending 
layer above layer to a height of 4 miles, was one never 
hitherto regarded as possible; and the occurrence of rain and 
snow, and the latter underneath the former, and all happen- 
mg on a day m the very middle of summer, formed a series 
of most cunous and unexpected phenomena. 

Mr Glaisher havmg, in one of his descents, which took Night 
place near sunset, observed that the temperature was the Ascents, 
same fhrough a very considerable height, it occurred to him 
that after dark it was quite possible that, for some ele- 
vation above the earth’s surface, the temperature might 
even increase with increase of height ; and to determine 
this he arranged for some ascents to be made after sunset, 
so that the temperature during the night might be observed. 

Eor this purpose he procured a couple of Davy lamps, 
which answered their object satisfactorily. Accordingly, 
on October 2, 1865, an ascent was made from Wool- 
vrich Araenal, the time of starting being about three- 
quarters of an hour after the sun had set. The temperature 
on the earth was 56°, and it steadily increased to 
at the height of 1900 feet. This was established con- 
clusively by repeated ups and downs, the temperature 
falling as &e balloon descended. The view of London 
lighted up, as seen from the baUoon in this ascent, the 
night being clear, was most wonderful. A second night 
ascent was made from the same place on December 2, 

1865, and the balloon left the earth 2f hours after sunset 
On this occasion the temperature did not rise, but the 
decrease, though steady, was small. In an ascent from 
Windsor on May 29, 1866, the balloon was kept up till 
half-past eight o’clock, and the temperature was found to 
decrease as the earth was approached during the last 900 
feet. In this last ascent no paid aeronaut was employed, 
as Mr Westcar, of the Royal Horse Guards, undertook the 
management of the baUoon. In the preceding five ascents 
Mr Orton, of Blackwall, was employed as aeronaut 

It has been found necessary in the present notice to Eeaulta of 
allude merely to the more striking points noticed in Mr eiperi- 
Glaisher’s twenty-eight ascents. The number of observar 
tions made byhinwas of course great, and it is only neces- 
sary here to repeat that they are to be found in the Jieportg 
of the British Associatim for ih IdvoMmeM of SdmeSf 
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1862-66. It appeared as one of tlis results of the ex- The majority of Mr Glaishei’s experiments were made 
periments that the rate of the declme of temperature with in the summer, partly because pubhc ascents took place 
elevation near the earth w^as very different when the sky at this tune of the 3 '-ear, and pai’tly because the weather 
was clear from what was the case when it was cloudy; was more settled. But some special ascents were made 
and the equality of temperature at sunset and iucrease in the winter; these were found to be very troublesome 
with height after sunset were very remarkable facts which and costly, owing to the time that was w'asted before 
were not anticipated, and which have an important bearing a suitable day occurred, and to the boisterous weather, 
on the theory of refraction, as astronomical observations which damaged the balloon. Altogether the number of 
are usually made at night. Even at the height of 5 miles, ascents bore but a small ratio to the number of days 
cirrus clouds were seen high in the air, apparently as far spent over them. Sometimes it was necessary to wait 
above as they seem when viewed from the earth, and the at Wolverhampton a whole week after the day fixed 
air must there be so exceedingly dry that it is hard to for the ascent, owing to the unfavourable state of the 
believe that their presence can be due to moisture at all. weather and the necessity of keeping the light gas re- 
The results of the observations differed very much, and no quired for the balloon in a separate gasometer (as the 
doubt the atmospheric conditions depended not only on lightest gas is the worst m lUmmnatmg power), added to 
the time of day, but also on the season of the year, and the cost and difficulty. When balloons ascend as public 
were such that a vast number of ascents would be requisite exhibitions from places of entertainment it is very rarely 
to determine the true laws with anything ajiproaching to that a height of a mile is reached, although, in the absence 
certainty and completeness. It is also clear that England of instruments, it is not unusud for the aeronaut to ex- 
is a most unfit country for the pursuit of such investiga- aggerate the elevation, as the passengers have no reason for 
tions, as, from whatever place the balloon started, it was deputing what is told them. This must be borne in mind 
never safe to be more than an hour above the clouds for when physiological or other phenomena are described by 
fear of reaching the sea. It appeared from the observations voyagers unprovided with instruments. We have noticed 
that an aneroid barometer could be trusted to read as accu- the ohservations made in Mr Glaisher’s ascents at greater 
rately as a mercurial barometer to the heights reached, length, because they are almost the only ones that have been 
The time of vibration of a horiaontal magnet was taken in made in which the height and other matters are detennined 
very many of the ascents, and the results of ten different with certainty, A quantity of air was collected in two large 
sets of observations proved undoubtedly that the time of bags at the height of 12,000 feet in the ascent on January 
vibration was longer than on the earth. In almost aU the 12, 1864, and submitted to Professor Tyndall, but he has 
ascents the balloon was under the infiuenca of currents of never made public the anal 3 rsis of it, 

air in different directions. The thickness of these currents In the years 1867 and 1868 M. Mammarion made eight Ascents of 
was found to vary greatly. The direction of the wind on or nine ascents from Paris for scientific purposes. The 
the earth was sometimes that of the whole mass of air up heights reached were not great, but the general result of 03 , 
to 20,000 feet, whilst at other times the direction changed the observations was to confirm those made by Mr Glaisher. 
within 600 feet of the eartL Sometimes directly opposite See M. Flammarion in Voyages ASriens, Paris, 1870, or 
currents were met with at different heights in the same Travels in the Air, London, 1871. Observations were 
ascent, and three or four streams of air were encountered also made in some balloon ascents by M. de Eonvielle, 
moving in different directions. Ignoring the different cur- which are noticed in the works just referred to. 
rents of air which caused the balloon to change its direction, The balloon had not been discoNsred very long before it Usa of bal 
and at times to move in entirely opposite directions, and received a mihtary status, and soon after the commence- 
simply takmg into account the places of ascent and descent, ment of the French revolutionary war an aeronautic school 
the distances so measured were always very much greater was founded at Meudon ; Guyton de Morveau, the chemist, ^ ^ 
than the horizontal movement of the air as measured by and Colonel Coutelle being the persons in charge. Four 
anemometers For example, on January 12, 1863, the balloons were constructed for the armies of the north, of 
balloon left Woolwich at 2h. 8 m. p.m., and descended at the Sambre and Meuse, of the Ebine and Moselle, and, of 
Lakenheath, 70 miles distant from the place of ascent, Egypt. In June 1794 Coutelle ascended with the adju- 
st 4h. 19m. P.M. At the Greenwich Observatory, by tant and general to reconnoitre the hostile army just before Reoonuali 
Robinson’s anemometer, during this time the motion of the the battle of Fleurus, and two reconnaissances were made, sances 
air was 6 miles only. With regard to physiological ob- each occupying four hours. It is generally stated that it of 
servations, Mr Glaisher found that the number of pulsations was to the information so gained that the French victory pieuntB. 
increased with elevation, as also the number of mspirations. was due. The balloon corps was in constant requisition 
The number of his pulsations was generally 76 per minute during the campaign, but it does not appear that, with the 
before starting, about 90 at 10,000 feet, 100 at 20,000 exception of the reconnaissances just mentioned, any great 
feet, and 110 at higher elevations. But a good deal advantages resulted, except in a moral point of view. But 
depended on the temperament of the individual This was even this was of importance, as the enemy were much dis- 
also the case in respect to colour; at 10,000 feet the faces concerted at having their movements so completely watched, 
of some would be a glowing purple, whilst others would be while tiie French were correspondingly elated at the supe- 
scarcely affected; at 4 miles high Mr Glaisher found the lior iofommtion it was believed they were gaming. An 
pulsations of his heart distinctly audible, and his breathing attempt was made to revive the use of b^oons in the 
was very much affected, so that panting was produced by African campaign of 1830, but no opportunity occurred in 
the very shghtest exertion; at 29,000 feet he became in- which they could be employed. It is said that in, 1849 a 
(Sensible. In reference to the propagation of sound, it was reconnoitring balloon was sent up from before Venice, 
at all times found that sounds from the earth were more and that the Russians used one at Sebastopol In the 
or less audible according to the amount of moisture in the French campaign against Italy in 1859 the F>’ench had 
air. When in clouds at 4 nules high, a railway train recourse tp tiie use of balloons, but this time thei e was not 
was heard; but when clouds were far below, no sound ever any aerostatic corps, and their management was entrusted 
reached the ear at this elevation. The discharge of a gun to the brothers Godard. Several reconnaissa aces were 
was heard at 10,000 feet The barking of a dog was heard mad^ and one of especial interest the day befon ' the battle At 80 a 
at the height of 2 nules, while the shouting of a multitude of Solferino. Ko iufonnation of much import/ sace seems, 
of people was not audible at heights exceeding 4000 feet howeveri td have been gained therebyt Fleurud re 
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coanaissance \fas made in a balloon inflated with hydrogen 
gas, -while at Solferino a fire-balloon was employed. Eadi 
bystem has its advantages and disadvantages; the gas- 
balloon requires seveial hours for inflation, but then it can 
remain in the air any length of time; the fire-balloon can 
be inflated rapidly, but it -will not stay m the am more 
f-.bnTi five or ten minutes unless a furnace is taken up, the 
use of which is impracticable in even a moderate wind; 
besides, the fire-balloon must be of very large dimensions, and 
only one pei-son could, as a rule, ascend ata time, and hewould 
have to he occupied -with the fire ; the use of fire-balloons also 
is always attended with some danger. M. Eugene Godard, 
who was engaged in the management of the balloons in the 
Itahan campaign, wrote to the Tims, in August 1864, ex- 
pressing his opinion of che superiority of fire-balloons for war 
purposes, as they are so easily inflated and are not destroyed 
or compelled to dwceiid even if pierced by several balls; 
and this -was also, we believe, the opinion of the Anstrians 
who made experiments with war balloons. 

Balloons In tho late American war balloons were a good deal used 
asod in the jjy Foderals. There was a regular balloon staff attached 
^encau M'CleUan’s army, with a eaptam, an assi3taait-captam,and 
about 5 0 non-comnussioned officers and privates. The appa- 
ratus consisted of two generators, drawn by four horses each, 
two balloons, drawn by four horses each, and an acdd-cart, 
drawn by two horsea The two halloona used contained about 

13.000 and 26,000 feet of gas, and the inflation usually 
iccupied about three hours, (See Ca])tain Beaumont's 
Account, voh xii, of the Hoyd JEnginem' Fapers.) We are 
not aware of the valuo set by the officers in command on 
the information obtained by this means; but as we believe 
balloons were employed ^ the conclusion of the war, 
it is clear that some importance was attached to their use. 
In 18G2 or 1863 one or two experiments to test the use of 
balloons in making reconnaissances were mode at Aider- 
shot, but nothing came of them. 

When the Montgolfiers first discovered the balloon, its 
great use in mihtaiy operations was at once prophe- 
sied; but these anticipations have not been realised On 
the other hand, however, there can be no doubt that the 
balloon has never had a fair trial, being viewed coldly by 
officers enamoured of routine, and when used, being often 
left unsupplied with suitable appointments. It is probable 
that a future still remams for the balloon in this Section. 
Use of bal- The paramount value of the balloon during the recent 
loons in the gjgge of Paris must be fresh in the minds of aU. It 
PariV communication was kept up 

1870-71. between the besieged city and the external world, 
as the balloons earned away from Paris the pigeons 
which afterwards brought back to it the news of the 
provmces. The total number of balloons that ascended 
from Paris during the siege, convoying persons and de- 
spatches, was sixty-four— the first having started on 
September 23, 1870, and the last on January 28, 1871. 
Gambetta effected his escape from Paris, on October 7, 
in the balloon Ammd-BarUs, an event which doubtless 
led to the prolongation of the war. Of the sixty-four 
balloons only two were never heard of; they were blown 
out to sea. One of the most remarkable voyages was that 
of the YUU diOrUans, which, leaving Paris at eleven o’clock 
on November 21, descended fifteen hours afterwards near 
Christiama, ha-^^ crossed the North Sea. Several of the 
balloons on their descent were taken by the Prussians, and 
a good many were fired at while in the air; but we do not 
hear of any being injured from this cause. The average 
size of 1 he balloons was from 2000 to 2050 metres, or from 

70.000 to 72,000 cubic feet. The above facts we have 
extracted from Les Ballom du Si^ge de Baris, a sheet pub- 
lished by Bulla <k Sons, Pans; compiled by &e brothers 
Tisaandier, wcU-known French aeronauts, and giving the 
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name, size, and times of ascent and descent of every balloon 
that left Paris, with the names of the aeronaut and gene- 
rally also those of the passengers, the weight of despatches, 
the number of pigeons, <kc. Only those balloons, however, are 
noticed in which some person ascended. A similar list of 
siity-two balloons is given by Mr Glaisher in the introduc- 
tion to the second edition of Travels in the Air (1871). It 
was, however, published too soon after the conclusion of 
the siege to be quite so complete as the sheet of the MM. 
Tissandier. 

It IS perhaps worth stating that the balloons were maim 
factnred and despatched (generally from the platforms of tho 
Orleans or the Northern Eailway) under the direction of the 
Post-Offica The aeronauts emijloyed were mostly sailors, 
who did their work very well No use whatever was made 
in the war of balloons for purposes of reconnaissance. The 
exceedingly important part played by the balloon in the 
aege of Paris would alone, if it had been of no other utility, 
render it one of the most valuable inventions of the last 
century. 

The principle of the parachute is so simple that the idea Para- 
must have occurred to persons in aU ages. Father Loubere, chutes ^ 
in his History of Siam, published two centuries ago, teUs of 
a person who frequently diverted the comt by the pro- 
digious leaps he used to take, havmg two parachutes or 
umbrellas fastened to his girdle In 1783 a certain M. 
le Normand practically demonstrated tho efficiency of a 
poraebute by descending from a high house at Lyons; but 
he merely regarded it as a useful means whereby to escape 
from fire. To Blanchard is due the idea of using it as an Blanchard 
adjunct to the balloon. As early as 1785 he bad con- 
structed a parachute, to which was attached a basket. In 
this he placed a dog, which descended safely to the ground 
when the parachute was released from a balloon at a con- 
siderable elevation. It is stated that ho descended himself 
from a balloon in a parachute in 1793; but, owing to some 
defectinits construction, he fell too rapidly, and brokehis log. 

Andr4 Jaques Qarnerin was the first person who buccc.ss- Oaxacria 
fully descended from a haUoon in a parachute, and he 
repeated this experiment so often that he may be said to 
have first demonstrated the practicability of using tho 
maehme, and, in fact, that he invented it in a practical 
and suitable form. In 1793 Gamenn had been taken 
prisoner at Marebiennes, and be was confined for between 
two and three years in the fortress of Bude, in Hungary. 

While in captivity he elaborated in his mind the means of 
descendmg from a balloon by means of a parachute; and 
on October 22, 1797, he made his first pubho experi- 
ment. He ascended from the park of Monceau at Pans, 
and when at the height of about 1| mile he released the 
parachute, which was attached to the balloon in place of a 
car; the balloon, relieved suddenly of so great a weight, 
rose very rapidly till it burst, while the parachute de- 
scended very fast, making violent oscillations all the 
way. Garnerin, however, reached the earth m safety upon 
the plain of Monceau. In 1802 Garuenn came to England 
and made a good many ascents in all parts of the country, 
many of which excited much enthusiasm, as can be seen 
from the contemporary accounts; and on September 21, 

1802, he repeated his parachute experiment in England. 

The parachute was dome-shaped, and bore a resemblance Ganienn 
to a large umbrella. The case or dome was made of white descends in 
canvas, and was 23 feet in diameter. At the top was a 
truck or round piece of wood 10 inches in diameter, -with a 
hole in its centre, fastened to the canvas by 32 short pieces gee Plate I. 
of tape. The parachute was suspended from a hoop at- 
tached to the netting of the balloon, and below the para- 
Aute was placed a cylindrical basket, 4 feet high and 2^ feet 
in diameter, which contained the aeronaut. The ascent took 
place at about six o’clock from N ortb Audley Street. London ; 




and, at a height of about (it is believed) 8000 feet, Gamerin 
separated the parachute from the balloon. For a few 
seconds his fate seemed certain, as the parachute retained 
the collapsed state in which it had originally ascended, and 
fell very rapidly. It suddenly, however, expanded, and the 
rapidity of its descent was at once checked, but the oscil- 
lations were so violent that the car, which was suspended 
20 feet below, was sometimes on a level with the rest 
of the apparatus. Some accounts state that these osciUa- 
tioiis increased, others that they decreased as the parachute 
descended, anci the latter seems most probable. It came 
to the ground in a field at the back of St Pancras Church, 
the descent having occupied rather more than ten minutes. 
Garnerin was hurt a little by the violence with which the 
basket containing him struck the earth; but a few cuts and 
a shght nausea represented all the ill effects of his fall. 
He made, certainly, one other descent in a similar way (as 
that just described is stated to have been his third), and 
we believe several others on the Continent, but this was 
the only one he effected in England. 

.Tordaki Joi’daki Kupareuto, a Polish aeronaut, is the only person 

Kuparento. gygj, ^ parachute. He ascended 

from Warsaw on July 24, 1808, in a fire-balloon, which, at a 
considerable elevation, took fire; but being provided with a 
parachute, he was enabled to effect his descent in safety. 

Fatal para- The next experiment made with a parachute was that 
which resulted in the unfortunate death of Mr Robert 

Cocking. ^''Cocking. So early as 1814 this gentleman had lectured 
on the subject before the City PMosophical Society, and 
also before the Society of Arts. He always retained an 
interest in ballooning, and made two ascents — one with Mr 
Sadler, and the other on September 27, 1836, with Mr 
Green. The success of the balloon trip of Messrs HoUond, 
Mason, and Green, seems to have incited Mr Cocking to 
demonstrate practically the truth of his views. He accord- 
ingly constructed a suitable parachute on his principles, and 
having succeeded in obtaining the consent of Messrs Hughes 
and Gye, the proprietors of VauxhaU Gardens, to permit 
the ascent to be made there, he prevailed on Mr Green 
to ascend in Ms great Nassau balloon with the parachute 
attached. The great defect of Garnerin’s umbrella-shaped 
parachute was its violent oscillation during descent, and 
Mr Cocking considered that if the parachute were 
made of a conical form (vertex downwards), the whole 
of this oscillation would be avoided; and if it were 
made of sufficient size, there would be resistance enough to 
check too rapid a 
descent. He there- 
fore constructed a 
parachute on this 
principle, the radius 
of wMchat its widest 
part was about 17 
feet. It was stated 
in the public an- 
nouncements previ- 
ous to the experi- 
ment that the Avhole 
weighed 223 Ib; but 
from the evidence 
at the inquest it 
appeared that the 
weight must have Cocking’s Parackuta 

been over 400 1b. Mr Cooking’s weight was 177 flj, wHch 
was so much additional. On July 24, 1837, the trial 
took place; and the Nassau balloon, with Mr Green and 
Mr Spencer, a solicitor, in the car, and having suspended 
below it the parachute, in the car of wMch was Mr Cocking, 
rose from the ground at twenty-five minutes to eight in 
tbe evening. A good deal of difficulty was experienced in 



rising to a suitable height, partly in consequence of the re- 
sistance to the air offered by the expanded parachute, 
and partly owing to its weight. Mr Cocking wished the 
height to be 8000 feet; but when the balloon reached the 
height of 5000 feet, it being then nearly over Greenwich, Mr 
Green called out to Mr Cocking that he should be unable 
to ascend to the requisite height if the parachute was to 
descend in dayhght. Mr Cocking accordingly let slip the 
catch wMch was to hberate Mm from the balloon. The 
parachute for a few seconds descended very rapidly but 
still evenly, until suddenly tbe upper rim seemed to give 
way, and the whole apparatus collapsed (taking a form 
resembling an umbrella turned inside out, and nearly 
closed), and the macMne descended with great rapidity, 
oscillating very much. When about two or three hundred 
feet from the ground, the basket became disengaged from 
the remnant of the parachute, and Mr Cocking was found 
in a field at Lee, literally dashed to pieces. 

Mr Green and Mr Spencer, who were in the car of the 
balloon, had also a narrow escape. At the moment the 
parachute was disengaged they crouched down in the car, 
and Mr Green clung to the valve-hne, to permit the escape 
of the gas. The balloon shot upwards, plunging and 
rolling, and the gas pouring from both the upper and 
lower valves, but chiefly from the latter, as the great 
resistance of the air checked its egress from the former. 

Mr Green and Mr Spencer applied their mouths to tubes 
communicating with an aii’-bag with wMch they had had 
the foresight to provide themselves, otherwise they would 
certainly have been suffocated by the gas. Notwith- 
standing this precaution, however, the gas almost totally 
deprived them of sight for four or five minutes. When 
they came to themselves they found they wore at a height 
of about four miles, and descending rapidly. They effected, 
however, a safe descent near Maidstone. 

Many objections were made, after the result, to the form 
of Mr Cooking’s parachute ; but there is little doubt that 
had it been constructed of sufficient strength, and perhaps 
of somewhat larger size, it would have answered its pur- 
pose. As it was, the upper rim was made of tin, which 
soon gave way. Mr Wise, the American aeronaut, made 
some experiments on parachutes of both forms (Garnerin’s 
and Cooking’s), and found that the latter always were 
much more steady, descending generally in a spiral curve. 

Li 1839 Mr Hampton made three descents in a para- Mr Hamp- 
chute, on Gamerin’s 
pattern, from his bal- 
loon, the “Albion.” 

He followed Gar- 
nerin’s example in 
attacMng the para- 
chute to the netting 
of the balloon, so 
that when the con- 
nection between the 
two was severed the 
latter was left to its 
own devices. Mr 
Hampton took mea- 
sures, however, that Hamptons Parachute, 

it should descend soon after the parachute, and it was 
generally found no great distance off, and retiu’ued to him. 

All his parachute descents were safely performed, although 



in one he vms a good deal shaken. 

We may remark that a descending balloon half-full of Dascendmg 
gas either does rise, or can with a httle management be 
made to rise, to the top of the netting and take the form of a pJaohuta 
parachute, thus materially lessening the rapidity of descent, fonn, 

Mr Wise, in fact, havmg noticed _tMs, once purposely 
exploded his balloon when at a considerable altitude, and 
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the resistance offered to the air by the envelope of the 
balloon, was sufficient to enable him to reach tlie ground 
without injuiy. And a similar thing took place in one of 
Mr Glaisliei’s high scientific ascents (April 18, 1863), 
when, at a height of about 2 miles, the sea appeared 
directly underneath; the gas was let out of the balloon 
as quicldy as possible, and the velocity of descent ivas so 
great, that the 2 miles of vertical height were passed 
through in four minutes. Ou the balloon reaching the 
ground at Newhavon, dose to the shoie, it was found to 
be neaily empty. The balloon had, in fact, for the last 
mile or more, merely acted as a parachute, the shook was 
a severe one, and all the mstruments were broken, .but 
nothing serious resulted to the occupants of the car. 

Flying Numerous attempts have been made both to duect 
inachme balloons and contrive independent fiymg machines. After 
“d navi- invention of the balloon by the brothers Montgolfier, 
Eons. thought that no very great difficulty would 

bo found in devising a suitable steeriug apparatus ; m ffict, 
it was supposed that to lise into the air and remain there 
was the chief difficulty, and that, this being accomplished, 
the power of directing the aerostat would be a secondary 
achievement that must Mow befoie long. Accordingly, 
in most of the early balloons the voyagers took up oars, 
sails, or paddles, which they dihgently worked while in the 
air; sometimes they thought an effect was produc^ and 
sometimes not. If we consider the number of different 
currents in the atmosphere, it is no wonder that some 
should have announced with confidence that tdieir course 
was changed from that of the wmd by means of the sails 
or oars that they used, in fact, it is not very often that the 
whole atmosphere up to a considerable height is moving 
eii masse in the same direction, so that geneMy the course 
taken by the balloon, as determined merely by joining the 
places of ascent and descent, is not idenlacal with the 
direction of the wind, even when it is the same at both 
places. Although there is no reason why balloons should 
not be so guided by means of mechanicol appliances 
attached to i^em as to move in a direction making a small 
angle with that of the wmd, stiU it must have been evident 
to any one who has observed a balloon during inflation on 
a windy day, that any motion in which it would be exposed 
to the action of a strong current of air must result in its 
destruction It has therefore gradually become recognised 
that the balloon is scarcely a step at all towards a system of 
aerial navigation ; and many have thought that the principles 
involved in the construction of a flying machine must he 
very different from the sunple statical eqmlibrium that 
subsists when a balloon is floating in tho air. “ To navigate 
the air the machine must be heavier thau the air,” has fre- 
quently been regarded as an axiom; and there can be nodoubt 
that an apparatus constructed of such light material as is 
necessary for a balloon must either be destroyed or become 
M. Diipuy ungovernable in a high wind. Eecently, however, M. 
de DJme’s Dupuy de L6me, an eminent French engineer, has con- 
baUoE^n structed and made experiments with a balloon which he 
considers satisfies some of the conditions. The balloon is 
spindle-shaped, the longer axis hemg horizontal, and it 
contains about 120,000 cubic feet. The car is suspended 
below the middle of the balloon, and there are provided a 
rudder .and a screw. The rudder consists of a triangular 
sail placed beneath the balloon and near the rear, and is 
kept in position by a homootol yard, about 20 feet long, 
turning round a pivot m its forward extremity; the height 
of the sail is 16 feet, and its surface 160 square feet. Two 
ropes for working the rudder extend forward to the seat of 
the steerer, who has before him a compass fixed to the car, 
the central part of which will contain fourteen men. The 
screw is carried by the caTj and is driven by four or eight 
men working at a capstan; A trial was made With the 


machine on February 2, 1872, on a windy day, and M. de 
Lome considered that he had been enabled by his screw 
and rudder to alter his course about 12°. (See Jieport of the 
Aeronautical Society, 1872). 

Whatever difficulties may present themselves in regu- 
lating the horizontal movement of the balloon, there can 
be no doubt that the vertical motion could be obtained by 
means of a screw or other mechanical means; and the 
power of being able to ascend or descend without loss of 
ballast would be a considerable gain. In the opinion of 
many, however, tho balloon is not worth improvement ; 
and as ballooning is now generally practised mcicly as a 
spectacle by which the aeronaut or showman gams his 
livmg, it is not Likely that any advancement will be made. 

Of flying machines, in whiffi both buoyancy and motion 
were proposed to be obtained by purely mechanical moans, 
the number has been very great. Most of the projects 
have been chimerical, and were due to persons possessed 
of an insufficient knowledge of the principles of natural 
philosophy, both theoretically and practically. They serve, 
however, to show how great a number of individuals must 
have paid attention to the matter, and even at the present 
time several patents am taken out annually on the subject. 

We do not propose hero to give an account of any of these 
projects, for but few have over passed beyond projects, but 
will merely refer to Mr Henson’s aenal carriage, which in Henson'* 
1843 attracted some attention. The apparatus was an “"“1 
elaboiate one, and its principal feature was the great 
expanse of the sustaining planes. The machine was to 
advance with its front edge a httle raised, the effect of which 
would be to present its under surface to the air over which 
it was passing; the resistance of this air, acting on it like tho 
strong wind on the sails of a windmill, would, it was thought, 
prevent the descent of the machine. Mr Henson invented a 
steam-engine of great lightness, but he proposed that tho 
machine should be started down an inclmod plane, so that 
the steam-engine would only have to make up for the 
velocity lost by the resistance of the air. The scheme 
never came to anything. 

In the still air of a room it is, of course, not difficult to 
attach an apparatus to a balloon so as to direct its motion, 
and even models of flying machines have been made which, 
when tried in a room, seemed moderately successful Some 
instruments which would very nearly support themselves 
in the air were shown at the Aeronautiesd Society’s exhi- 
bition at the Crystal Palace. A good deal would be 
accomplished if an accurate knowledge of the exact motion 
of a bird’s wing could be obtained; in fact, until this is 
known, or until sufficient experiments on the resistance 
experienced by different-shaped laminae with different 
motions are made, there soems little chance of the con- 
struction of a satisfactory flying machine, unless moans 
can be found to make a steam-engine of much less weight 
tLin is at present necessary 

In 1865 the Aeronaut!^ Society of Great Britain was Atroiiauti- 
founded, the officers being — President, the Duke of Argyle; Society 
Treasurer, Mr J. Glaisher; and Secretary, Mr Brearcy. It 
has publiffied an annual report every year since [1 87 3 J, con- 
taim n g selections from the papers read to the society, and 
abstracts of the discussions that took place thereon at the 
meetings. The numerous papers submitted to this society 
bear witness to the great number of minds that are engaged 
on the solution of the problem of aeiial navigation. Of 
course, not a few of the methods proposed are the fanciful 
projects of ignorant men, but some show the careful thought 
and elaborate experiment of trained engineers and other 
qualified persons. In 1868 the society held an exhibition 
of flying machines, &c., at the Crystal Palace, which was 
visited by many persons. A fire-baJloon of a M. de la 
Mainej vhich should have ascended during this exhibition* 
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caugM fire and was burnt. In 1871 a series of experi- 
ments was made at Penn’s factory (Greenwich) on the 
resistance of different shaped planes placed at different 
angles, in a current of air produced by a rotary fan. In- 
vestigations of this kind not only form the first step 
towards obtaining data for a true knowledge of the exact 
nature of flying, but are also independently of high scientific 
interest. The chief object of the society is to bring together 
those persons who are interested in the subject of aero- 
nautics (except balloonists by trade, who are ineligible), 
and to encourage those who, possessing suitable acquire- 
ments, are devoting their time to the investigation of the 
question. 

Aerostatic societies have also been founded in other 
countries j but although they have been inaugurated with 
considerable more than one have already terminated 
a short-hved career. The Vienna society seems, however, 
to -have been unusually active duiing the recent exhibi- 
tion of 1873. 

Theory of The principle in virtue of which a balloon ascends is 
the equih- exactly the same as that which causes a piece of wood or 
f^Mbon material to float partially immersed in water, and 
® may be stated as follows, viz., that if any body float in 
equHibrium in a fluid, the weight of the body is equal to 
the weight of the fluid displaced. By the fluid dis- 
placed ” is meant the fluid which would occupy the space 
actually occupied in the fluid by the body if the body were 
removed, ^^en the fluid is inelastic and incompressible, 
is., a liquid, as water, its density is the same throughout, 
and bodies placed in it either rise to the surface and float 
there partially immersed, or sink to the bottom. Thus, 
suppose a body only one-tldrd as heavy as water (in other 
words, whose specific gravity is one-third) was floating on 
the surface of water, then, as the weight of the body must 
be equal to that of the water it displaces, it is clear tlmt one- 
tl^d of the body must be immers^. In the case, however, 
of an elastic or gaseous fluid, such as air, the density gradu- 
ally decreases as we recede from the surface of the earth, 
for each layer has to support the weight of all above it, and 
as air is elastic or compressible, the layers near the earlii are 
more pressed upon, and therefore denser than those above. 
Thus, if a body lighter than the air it displaces be set 
free in the atmosphere, it rises to such a height that the 
air there is so attenuated that the weight of it displaced is 
equal to that of the body, when equilibrium takes place, 
and the body ascends no higher. In all cases, therefore, 
a body floating in the air is totally immersed, and it can 
never get beyond the atmosphere, and float, as it were, 
upon its surface. 

To find, therefore, how high any body (lighter than the 
air it displaces), such as a balloon, of given capacity and 
weight, will rise, it is only necessary to calculate at what 
height the volume of a quantity of air equal to the given 
capacity will be equal in weight to the given weight. 
Leaving temperature out of the question, the law of the 
decrease of density in the atmosphere is such that the 

density at a height a; is equal to x the densily at the 
earth’s surface, g being the measure of gravity, and h also 
a constant; the value of ^ is called the height of the homo- 
geneous atmosphere, viz., it is equal to what would be the 
height of the atmosphere if it were homogeneous through- 
out, and of the same density as at the earth’s surface. Its 
value may be taken at about 26,000 feet. Thus, let V be 
the volume of a balloon and its appurtenances, car, ropes, 
«Src. (viz., the number of cubic feet, or whatever liie unit 
of solidity may bo, that it displaces), and let W be its 
weight (including that of the gas), then it will rise to a 
height K such that 


W =■ Vy X density of air, 

g being the value of the force of gravity, and cr^ being the 
density of the air at the surface of the earth. This equa- 
tion is not quite accurate, for several reasons — (1) because 
the decrease of temperature that results from increase of 
elevation has not been taken into account; (2) because g 
has been taken to measure the force of gravity on the 
earth’s surface, whereas it should represent this force at 
a height x, this is easily corrected by replacing g by y, 

where v' ® radius of the earth, but 

^ a is about 4000 miles, and x is never Likely in any ordi- 
nary question to exceed 10 miles, we can replace g' by g 
without introducing sensible error, for the correction due to 
this cause would be much less than other uncertainties 
that must arise, and (3) because W and V could not both 
remain constant. If the balloon be not fully mflated on 
leavmg, so that the gas contained in it can expand, then 
V, the volume of air displaced, will increase; while, if the 
balloon be full at starting, the envelope must either be 
strong enough to resist the increased pressure of the gas 
inside, due to the removal of some of the pressure outside 
(owmg to the diminished density of the air), or some of the 
gas must be allowed to escape. The former alternative 
of the second case could not be complied with, as the balloon 
would burst; some of the gas must therefore escape, and 
so W is diminished. The weight of gas of which the 
balloon is thus eased cannot properly be omitted from the 
calculation, if x be considerable; but a good approximation 
is obtained without it, as the weight of the gas that escapes 
will generally bear a small proportion to the weight of 
baUoon, car, grapnel, passengers, &c. The true equation 
(except as regards temperature) is therefore, for a balloon 
full at starting — 

(o-l-a!)2 (a-l-a;)3 ’ 


w, denoting the volume actually occupied by the gas, ^ 
denoting ^ , viz., gravity at height a;, and p, being 

the density of the gas on the ground. It will generally be 
sufficient, especially when temperature is omitted, to take 
the formula in the approximate form written previously. 
As the volume of air displaced by the car, ropes, passengers, 
&C., is usually trifling compared to that displaced by the 
balloon itself, no great error can arise from taking ^'o=’Vo• 
As an example, let us find how high a balloon of 100,000 
cubic feet capacity would rise if inflated with pure hydrogen 
gas, carrying with it a weight of 3000 Ib (this includmg 
3ie weight of the balloon itself and appurtenances). A 
cubic foot of air, at temperature 32° Fahr., and under a 
pressure of 29-922 in, weighs *080728 ib, and a cubic 
foot of hydrogen weighs *005592 fc, so that (supposing 
the barometer reading on the earth to be 29 922 in., and the 
temperature of the air to be 32°) at the surface of the 
earth the balloon, &a, weighs 3559 lb, and the weight of 
the air displaced is 8073 S). The balloon will therefore 
approximately rise to such a height x that 100,000 cubic 
feet of air slM there wdgh 3659 D); and «! is given in feet 
by the equation 

3559 

807? 


or It = 26,000 (log 8073 - log 3859), 

the logarithms being hyperbolic, if common or Briggian 
logarithms be used, the result must be multiplied by 
S ‘3026 8 ; * *' (tlie reciprocal of th8 ttiodtilaB). In the above 
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case find x = about 21,000 feet, and as at this height 
rather more than half the gas mil have escaped (it having 
been supposed that the balloon was full at starting). This 
only reduces the value 3559 by about 300, and result 
of taking it into account is only to increase the height just 
found by about 200 feet. If 2000 a out of the 3000 
were thrown away during the ascent, the balloon would 
reach a height of about 10 miles j the weight of the gas 
that escapes is here important, as, if it be not taker into 
account, the height given by the formula is only about 
8 miles. 

In actual aerostation, as at present practised, ordinary 
coal gas is used, which is many times heavier than hydrogen, 
being, in fact, usually not less than half the spedfic gravity 
of air Even when balloons are mflated with hydrogen, 
generated by the action of sulphunc acid on zinc filings, 
the gas is very far from pure, and its density is often 
double that of pure hydrogen, and even greater. 

The hydrostatic laws rdatingto the equilibnum of float- 
ing bodies were known long previous to the invention of 
the balloon in 1783, but it was only in the latter half of 
the ISth. century that the nature of gases was sufficaently 
understood to enable these pnnciples to have been acted 
on. As we have seen, both Black and Cavallo did make 
use of them on a small scale, and if they had thought 
it possible to make a varnish impervious to the passage 
of hydrogen gas they could have easily anticipated the 
Montgolfiers. As it was, no sooner was the fite-balloon 
invented, than Charles at once suggested and practically 
carried out the idea of the hydrogen or inflammable air 
balloon. 

Mathema- The mathematical theory of the rate of ascent of a 
heal tlieoiy balloon possesses remarkable historic interest, from the 
, fact that it was the last problem that engaged the attention 
a*baUoon ; greatest mathematician of the last century, Euler, 

the last ’ The news of the experiment of the Montgolfiers at Aunonay 
problem on June 6, 1783, reached the aged mathematician (he was 
**^*ed^h Petersburg, and with an energy that 

^tention characteristic of him he at once proceeded to mvesti- 
of Eulei. gate the motion of a globe lighter than the air it displaced. 
For many years he had been all but totally blind, and was 
in the habit of performing his calculations with clialk upon 
a black board. It was after his death, on September 7, 
1783, that this board was found covered with tte analytical 
investigation of the motion of an aerostat. This investi- 
gation is printed under the title, Calciils mr les Battms 
Aerostatiques f aits par feu if. Leomrd Euler, tds gu’m les 
a tromes sur son ardoise, ap'h sa mart andvee le 7 
Septembre 1783, in the Memoirs of th Frenclh Academy 
for 1781 (pp. 264-268). The explanation of the earlier 
date is that the volume of memoirs for 1781 was not 
published till 1784. The peculiarity of Euler’s memoir is 
that it deals with, the motion of a closed globe filled with a 
gas lighter thau air, whereas the experiments of the Mont- 
golfiers were made with balloons inflated with heated air. 
The explanation of this must be that either an imperfect 
account reached Euler, and that he supplied the details 
himself as seemed to him most probable, or that he, like 
the Montgolfiers themselves, attnbnted the rising of the 
balloon to the generation of a special gas given off by the 
chopped straw \vith which the fire was fed. The treatment 
of the question by Euler presents no particular point of 
importance— indeed, it could not; but the fact of its havmg 
given rise to the closing work of so long and distinguished 
a life, and having occupied the last thoughts of so great a 
mind, confers on the problem of the balloon's motion a 
peculiar interest. 

We now proceed to the investigation of the vertical 
motion of a balloon inflated with gas, the horizontal motion, 
of courae, being always equal to that of the current in 


which it is placed. In supposing, therefore, the balloon to 
be ascending vertically mto a perfectly calm atmosphere, 
there is no loss of generahty. There are two cases of the 
problem, viz , when the balloon is only partially filled with 
gas at starting, and when it is quite filled. The motion in 
the former case we shall mvestigatc first, as the balloon 
will ascend till it becomes completely full, and then the 
subsequent motion wiU belong to tho second case. We may 
remark that it is usual m mvestigations relatmg to the 
motions of a balloon to regard it in the way that Euler did, 
viz., M a dosed inextensible bag, capable of beanng any 
amount of pressure. In point of fact, the neck or lower 
orifice of the baUoon is invariably open while it is in the 
air, so that the pressure inside and outside is practically 
always the same, and when the balloon continues ascending 
after it has become quite fuU, the gas pours out of the neck 
or is allowed to escape by opening the upper valve. It is 
to he noticed that we have not thought it necessary to tiUfUS- 
fonn the formal® obtained in such wise that they may be 
readily adapted to numeiical calculations as they stand, as 
our object is rather to exhibit the nature of the motion, and 
clearly express the conditions that are fulfilled in the case 
of a Moon, than deduce a series of formal® for practical 
usa We shall, however, indicate the simplifications allow- 
able in practical applications. The effect of temperature, 
though important, is neglected, as the connection between 
it and height is stall unknown. It was chiefly to detenniae 
this relation that Mr Glaisher’s ascents were undertaken, 
and at the conclusion of the first eight he deduced an 
empmeal law which seemed to accord pretty well with the 
observations; the succeeding twenty ascents, however, failed 
to confirm this law. In fact, it is evident, even without ob- 
servation, that the rate of the decline of temperature when 
the sky is clear must differ from what it is when cloudy, 
and tlmt, being influenced to a great amount by radiation 
of heat from the earth's surface, it will vaay from hour to 
hour. Under these circumstances, as our object is not to 
deduce a series of practical rules for calculating heights, 

&c , we have supposed the temperature to remain constant 
throughout the atmosphere. The assumption of any law of 
decrease would considerably complicate the equations. Per- 
haps the simplest law, mathematically considered, would 
he to assume the curve of descent of temperature to he 
The emwe Mr Glaisher deduced from his eight 
ascents was a portion of a hyperbola, the constants being 
detennined empirically. 

LetM=the mass of the balloon, car, netting, gas, pas- Motion of 
sengersj &o., on starlmg. a Mloon 

Vo= the capacity of the envelope of the balloon when only par- 
fulL tially full 

tJo=the volume of gas at the pressure of the air intro- starting 
duced into the balloon feore starting, 

®=the volume (supposed less than Vj) occupied by the 
gas at the height x. 

fo=den6ity of the gas in the balloon on the earth, 
j = » „ „ at the height a:. 

(ro=density of the air on the earth. 
cr = _ „ at the height x. 

«=the imtial upward velocity of the balloon (which is 
introduced for the sake of complete generality, 
but is always zero). 

tiQ=the velocily (vertically upwards, as all horizontal 
motion is ignored) at height x. 

Then the equation of motion at any time previous to the 
haUoon becoming completely filled is 

the last term being due to the resistance of the air, which 
13 assumed to v^ directly as the square of the velocity 
and as the density of the air- In very slow motions the 
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resistance appears from experiments to vary pretty nearly 
as the velocity; and when the motion is very swift, as in 
the case of a ^e-bnllet, as the cube of the velocity, but 
when the motion is neither very rapid nor very slow, the 
law of the square of the velocity probably represents the 
truth very fairly. By g' is denoted the value of gravity 
at the height x, so that 

a being, as above, the radius of the oarth. In the exponen- 
tial term, we shall replace y' by gr, as no sensible error can 
result therefrom. The value of tro is constant, as by 
Boyle’s and Marriotte’s law it always = o-jt/g. Wnting, 
therefore, for brevity — 

- M - c, 

§=*■ ^ 1=”' 1=”’ 

the equation of motion takes the form 

das (ct+a:)* 

whence, following the usual rule for the integiution of 
linear differential equations of the first order, and writing 
X for for convenience of printing, 

u-,r-=^ay^.^ 

( a^rvi J a+sc J 

( e-mX /Va; ,y,i 

- ■}iic*"*Ei( - 2m - 2nx) 

+^eS«“Ei(-89MJ-8Jia!)-,.,}] +0. 

Herein put iK«0, so that « = % and we have 

WgSe-** = ^ + a {fi*“Ei( - m) - ?ac*““Ei( - 2na) 

+ ^fl»"“Ei(-3na-)...}]] +0 j 
whence, by subtraction, 

j^Sg-mX Bc-«-jga9 ft i— + JM* -JUb) 

■^m^'Ei{~2m- 27Kci) + ...-e"“Ei(-9ia)+»)M»“Ei(-2wa)- ...} J 
therefore 

+ tic’’*'’' {fl1fEi{ -m-nai)-~ e**Ei( - m) - - 2m - 2na3) 

+ me®**Ei( - 2m) + ^^®""Ei( - 3m - 3»kb) 

3m) +...}] 


in which Eia; is used to denote the exponential integral of 
•^dX) according to a recognised notatiom The 

values of the integral Eia?, which maybe regarded as a 
known function, have been tabulated (see Philosophical 
Transactions for 1870, pp. 367-388). 

We thus have, except for temperature, the complete 
solution of the problem of the motion of the balloon so fax 
as velocity and height are concerned; it would not be 
nnasible tn c<rmiept the time and the heivht excent bv the 


performance of another integration, for the practicability of 
which it would be necessary to submit to some loss of 
generahly, viz., we should have to regard x as small as 
compared to a, and take h as small, and so on. The equa- 
tion last written gives the motion until the height (say h) 
is attained at which the balloon becomes quite full, after 
which the gas begms to escape, and we have the second 
case of the problem. 

Before proceeding, however, to the discussion of this 
second case, it is worth while to examme the solution more 
carefully, leaving out of consideration quantities that Tnalra 
no very ^eat difference in the practical result, for the sake 
of simpHcity. Supposing, then, gravity to be constant at 
all heights, and A to be zero, the equation of motion takes 
the simple form 



whence 

and we see, what is pretty evident from general reasoning, 
that if a balloon, partially filled, rises at all, it will at least 
rise to such a height that it will become completely full. 

The letters meaning the same as before, the equation of Motion of 
motion of a balloon completely filled at starting is a lalloan 

\ i f .Mat 

{ « 1 =95^1 V^-lI+V.U-f) } -"«»«• 

or substituting for p and <r their values 
I M- 70^0(1-6'”") I 

The integral of this differential equation could be obtained 
in senes as before, only that the resulting equations 
would be more compheated. As we do not propose to 
discuss the formulae obtained, it will be sufficient for our 
purpose to deduce an approximate solution by neglecting 
Toj(),(l -e""*) compared to M, viz., neglecting the mass of 
the gas that has escaped during the ascent compared to the 
mass of the whole balloon and appurtenances. It must be 
borne in mind, however, that when coal gas is used, and 
the ascent hi to a great height, the mass of gas that escapes 
is by no means insensible. The equation thus becomes 

or , 

^+««— I 


y being This is an equation which can be integrated 


in exactly the same way as that previously considered, viz., 
by multiplying by a factor and integrating at once; 
thus, 



-n{6»*Ei"( -m-m)- »nei*"“Ei ( - Sna - 2naj) + . . • } 

+ «e(e®*“Ei(- 29 ia- 2 naj)-me®*'Ei(- 35 M 6 - 3 ?Mi)+ ... }J 
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-Mja^ 1^- ^_ + «|c«"Ei(--TUi-nx) 

- ( - 2na ~ 2nx) + . . . }>C, 


and C is determmed as before by putting » =? 0, when we 
have 11 = . 

In this case is not zero, except Avhen the balloon 
starts from the earth qmto full. The general case is, when 
the balloon is only partially filled on leaving; the previous 
equations then hold until a height A, at wMch it becomes 
quite full, when the motion changes, and is as just investi- 
gated Then «(, becomes the velocity at the height A, and 
everythmg is measured from this height as if from the sur- 
face of the earth, a bemg then the radius of the earth + h, 
Pu, (To the densities at height A, and p, a- at height » + 7^, 
ifec. "We have therefore, except as regards time, completely 
detennined the motion of a balloon inflated wi^ gas in an 
atmosphere of constant temperature. The introduction of 
temperature would modify the motion considerably, hut m 
the present state of science it cannot be taken into account. 
Piinciple The general principle of the equilibrium of a fim-balloon 
of the isj of course, identical with that of a gas-balloon ; but the 
balloon, motion is different, as the degree of buoyancy at each 
moment varies with the temperature of the air within the 
balloon, and therefore with the heat of the furnace by 
which the air is warmed. Dry air expands ^wd part of its 
volume for every increase of temperature of r centigrade, 
or ^fr^h of its volume for every increase of temperature 
of r Fahr. If, therefore, the air in an envelope or bag 
be heated 60“ Fahr. more than the surrounding air, the 
air within the bag wiE expand ^th of its volume, and 
this air must therefore escape. Tho air within the bag 
weighs less, therefore, than the air it displaces by the 
^fth part of the latter; and if the weight of tins be 
greater than the weight of the bag and appurtenances, the 
latter will ascend. It is, therefore, always easy to calcu- 
late approximately the ascensional power of a &e-balloon 
if the temperature of the surrounding air be known, and 
also the mean temperature of the air within the balloon. 
Thus, let the balloon contain V cubic feet of hot air at the 
temperature t' (Fahr.), and let the temperature of the 
surrounding ah’ be t (Fahr ) Also, suppose the weight of 
the balloon, car, cfec., is W 16, and let the barometer reading 
be A inches, then the ascensional power is equal to the 
weight of the air displaced - weight of the heated air 
- W 16, viz., 


h (Yx *080728 
29*922 \ - {-32 
491 


Tx *080728 
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*080728 1b being the wei^t of a cubic foot of air at tem- 
perature 32“, under the pressure of one atmosphere, viz., 
when the reading of the barometer is 29 *922 in. Of course, 
the motion depends upon the temperature of the air in the 
balloon as due to the furnace, if the latter is taken up with 
the balloon ; but if the air in the balloon is merely warmed, 
and the balloon then set free by itself, the problem is an 
easy one, as the rate of cooling can be determined approxi- 
mately; but it is destitute of interest. We have said that 
dry air increases its volume by ®^®ry in- 

crease of 1“ (Fahr.), but the air is generally more or less 
saturated with moisture. This second atmosphere, formed 
of the vapour of water, is superposed over that of the air, 
as it^ were, and, in a very careful consideration of the 
question, should be taken into account. Even, however, 
when the air is completely saturated with moisture but 
little difference is produced; so that for all practical pur- 
poses the presence of the vapour of water in the air may 
be ignored. Of course the amount of vapour depends on 


the dew-point, and tables of the pressure of the vapour of 
water at different temperatures are given in most modern 
works on heat; but, as has been stated, the matter, in an 
aeronautical point of view, is of very little importance. 

At first it was supposed that the cause of the ascent of the 
balloon of the Montgolfiers was traceable to the generation 
of gas and smoke from the damp straw which was set light 
to ; but the advance of science showed that the fire-balloon 
owed its levity merely to the rarefaction of the air produced 
by tho heat generated. 

A formula giving the height, in terms of the readings of Height of 
the barometer and thermometer, on the surface of tho the balloon 
earth, and at the place the height of which is required, is ^®temined 
easily obtained from the principles of hydrostatics. The ofthehar^ 
formula given by Laplace, reduced to English units, is — meter and 

Z=log^^^ x6O150(l+yi^)(l-h*OO2837 cos 2 L) meter. 

^ S + 52251Y 
^ 20886900/ 

Z being the height required in feet, A, A' the heights of the 
barometer in mehos at the lower and upper stations, t' the 
temperatures (Fahr.) of tho air at Ihe lower and upper 
stations, L the latitude, z the approximate altitude, and 
20,886,900 the earth’s mean radius in feet. This was the 
formula used by Mr Glaishcr for the reduction of his 
observations. It is open to the obvious defect that tlie 
temperature is assumed uniform, and equal to the mean of 
the temperatures at the upper and lower stations ; but till 
the law of decline of temperature is better determined, 
perhaps this is as good an approximation to the truth as 
we can have without introducing needless complication in 
the formula. 

A sphere is not a developable surface — i e., it cannot be Shape of a 
divided in any manner so as to admit of its being spread pre of a 
out flat upon a plane, so that no spherical balloon could be 
made of plane material. However, the silk or cotton 
of which balloons are manufactured is sufficiently flexible 
to prevent any deviation from the sphere being noticeable. 

Balloons are made in gores, a gore being what, in spherical 
trigonometry, is called a Ime, viz., the surface enclosed 
between two meridians. The approximate shape of these 
gores is very easy to calculate. 

Thus, let A BE 0 be a gore, 
then the sides ABE, ACE, 
are not arcs of circles, but 
curves of sines, viz., P Q bears 
to DB the ratio that sin AP 
does to sin AD, or, which 
cornea to the same thing, sup- 
posing AD = 90°, and AP 
= »®, then PQ = BD sin 
It is thus easy, by means of a 
table of naturM sines, to form 
a pattern gore, whatever tho 
required number of gores may 
be. Thus, supposing there are 
to be » gores, then B 0 must 

be -th of the circumference— 

% 

viz., -ths of AE; and BD 

’ n * 

and A D being given, any num- 
ber of points can be found 
on the curve ABE in the 
manner indicated above. A e 

slight knowledge of spherical Balloon Gore, 
trigonometry shows the reason for the above rule. Bal- 
loons, as usually constructed, are spherical, except for the 
neck, which is made to slope down, so that the whole 
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shape resembles rather that of a pear. The pattern gore 
should originally be made as if for a spherical balloon, and 
afterwards the ^ght modification necessaiy for the forma- 
tion of the neck should be applied. 

The gores are seivn together, and a small portion of the 
upper end of each is cut away, so as to leave an aperture at 
the top of the balloon of from 1 to 3 feet in diameter. 
This space is occupied by the valve, which is generally 
made of strong wood, and consists of two senucirciilar 
shutters hinged to a diameter of the circular frame, and 
kept closed by a spring. The valve is opened by pulling a 
string, technically called the valve-lme, which pa,sses down 
through the balloon and out at the lower onfice in wliich 
the neck terminates. The not-woik wliich, like the gores, 
is attached to the cii'cumferences of the valve, jiasses 
over the surface of the balloon, and supports the rmg or 
hoop from which the car is suspended by half a dozen 
strong ropes, of perhaps 4 or 5 feet in length. The net- 
work is thus stretched betiveen the valve and the ring. It 
is very important that all the ropes by which the car hangs 
from the ring should be so adjusted that each may bear 
pretty nearly the same weight, as otherwise the whole net- 
ting and balloon will be strained, and perhaps to a serious 
extent. The car is usually merely a large basket made of 
wicker-work. The neck of the balloon should be 7 or 8 
feet above the car, so that the aeronaut can easily reach it 
by mounting into the ring. The best material for the 
envelope is silk; but on account of the expense cotton or 
alpaca is generally used: in all cases it must be varnished, 
in order to render it more impervious to the gas. The 
grapnel or anchor is a large five-pronged hook attached 
to the ring by a rope 100 or 120 feet long. The 
first care of iJie aeronaut on leaving the earth is to 
lower the grapnel gently to the full extent that the rope 
will permit. Thus, when the balloon is in the air, the 
grapnel hangs down below it, and when the descent is 
being effected, is the first thing to touch the ground. If 
the descent is well managed, and the balloon is moving 
downwards slowly, the weight of which it is relieved when 
the grapnel is supported by the earth checks any further 
descent, and the wind carries the balloon along horizontally, 
the grapnel trailing over the ground until it catches in 
some obstruction and is held fast. The balloon is then in 
much about the same position as a kite held by a string, and 
if the wind be strong, plunges about vdldly, striking the 
ground and rebounding, until the aeronaut, by continu^ use 
of the valve-line, has allowed sufidcient gas to escape to 
deprive it of aU buoyancy and prevent its rising again. 

The chief danger attending ballooning lies in the descent; 
for if a strong wind be blowing, the grapnel will some- 
times trail for miles over the ground at the rate of ten or 
twenty miles an hour, catching now and then m hedges, 
ditches, roots of trees, &e. ; and, after giving the balloon a 
terrible jerk, breaking loose again, till at length some 
obstruction, such as lie wooded bank of a stream, affords 
a firm hold If the balloon has lost aU its buoyant power 
by the escape of the gas, the car also drags over the ground 
But even a very rough descent is usually not productive of 
any very serious consequences; as, although the occupants 
of the car generally receive many bruises, and are perhaps 
cut by the ropes, it rarely happens that anything worse 
occurs. On a day when tiie wiud is light (supposing that 
there is no want of ballast) nothing can be easier than the 
descent, and the aeronaut can decide several miles off on 
the field ia which he wiU alight. It is very important to 
have a good supply of ballast, so as to be able to check the 
rapidity of the descent, as in passing downwards through 
a wet cloud the weight of the balloon is enormoudy in- 
creased by the water deposited on it; and it there is no 
ballast to throw out to compensate this accession of mass, 


the velocity is sometimes very great. It is also convenient, 
if the distiict upon winch the balloon is descending apjiear 
unsuitable for lainlmg, to be able to nse again. The 
ballast consists of fine baked sand, which becomes so scat- 
tered as to bo inappreciable bcfoie it has fallen far below 
the balloon. It is taken up in bags containing about 
^ cwt each. The balloon at starting is liberated by a 
spring catch which the aeronaut releases, and the ballast 
should be so adjusted that there is nearly equihbriuni 
before leavmg, else the rapidity of ascent is too great, and 
has to be checked by parting with gas. It is almost im- 
possible to hberate the balloon in such a way as to avoid 
giving it a rotary motion about a vcitical axis, which con- 
tinues dmmg the whole time it is in the air. This rotation 
makes it difficult for those in the car to discover in what 
direction they are moving; and it is only by looking down 
along the rope to which the grapnel is suspended that the 
motion of the balloon over the couiitiy below can bo traced. 

We may mention that the upward and downward motion 
at any instant is at once known by merely drojiping over 
the side of the car a small piece of paper: if the paper 
ascends or remains on the same level or stationary, the 
balloon is descending; while, if it descends, the balloon is 
ascending. This test is so delicate that it sometimes 
showed the motion at a particular instant with more pre- 
cision than did Mr Glaisher’s very delicate instruments. 

Contrivances are often proposed by which the valve 
might be opened in less crude ways than by merely pulling 
a stnug attached to it; by which the jerks p’oduced by the 
catching of the grapnel might be diminished, &c. These im- 
provements are not adopted, because simplicity is requisite 
before everything. Any mechanical contrivance might be 
broken and rendered useless by the first blow of the car on 
the earth; whereas the pnmitive arrangements in use ai’e 
such that scarcely any rough treatment can impair their 
efficiency. 

The most important works that have appeared on the Works on 
subject of aerostation are — 

DccMvs, or McoIha%ieal Motiom, by Bishop WiBdns, London, 

1648 ; A TieaMse on tJie Nature and JProparkes of Air mxd other 
FermaamHy Elastic Fluids, by Tibeims Cavallo, London, 1781 ; 

Aecomt <f the First Aerial Vby^e in England, in a Series of 
Letters to his Guardian, by Vincent Liuiardi, London, 1784 ; 

Eistonj cend Practice of Aerostation, by Tibcnus Cavallo, London, 

1785 ; Amuds of some MemrkcMe Aerial amd Alpine Voyages, 
induing tlwse of the auffurr, by T. Forster, London, 1832 ; 
Aeronavtica, by Monck Mason, London, 1838 ; A System of Am- 
nautics, comprehending its Earliest Investigations, by John Wise, 
PMladdphia, 1850 ; Astra Castra, Esperiinents and Adventures in 
the Atmosphme, by Hatton Tumor, London, 1865 ; Voyages Atiens, 
par J. Qlaisher, 0, Flairmumon, W. de Fonvielle, et G. Tissandiei', 

Palis, 1870; the same translated into Engbsh and published 
edited by James Glaisher, under the title, Travels in the Air, 

London, 1871. 

All the above books we have seen ourselves, and used 
in the preparation of the present article. Astra Gastra 
is a work of 630 pp. large quarto ; it consists cluefly of 
extiaots from other works and writings, and it is iisefffi 
as affording data for a history rather than as a history 
itself. On pp. 463-465 is a list of books and papers on 
aeronautics, which seems fairly complete up to the date 
1864. In the list are also induded memoirs and papers 
which we have not noted in the last paragraph, as the most 
important of them are referred to under their special sub- 
jects in the course of this article. We should advise 
any one desirous of studying the history of aeronautics to 
consult Mr Tumor’s list in Astra Gastra, which is the 
moat perfect we have met with. He has marked with an 
asterisk those works that may be consulted by the public 
in the library of the Patent Office, which oontMus, besides 
hooks, a valuable coBeotion of prints and broadsheets on 
the subject of aerostation. (j* Q*) 
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iERTSZElSr, PiETEE, called “ Long Peter” on account of 
his height, an liistoncal painter of great merit as regar^ 
both dra^ving and colouring, was born at Amsterdam in 
1520, and died in 1573. When a youth he distii^^hed 
liiraself by painting homely scenes, in which he reproduced 
articles of furmture, cooking utensils, the., with marvellous 
tirlelity, but he afterwards cultivated historical paintmg. 
Several of his best works — altar-pieces in various churches 
— wcie destroyed m the religious wars of the Netherlands 
An excellent specimen of his style on a small scale, a 
jneture of the crucifixion, may be seen in the Antwerp 
Museum. ..®rtszen was a member of the Academy of 
St Luke, in whose books he is entered as Langhe ^eter^ 
schilder. Three of his sons attained to some note as painters. 

/RS is commonly translated brass, but the aes of the 
Romans, like the j^aA./cos of the Greeks, was used to signify 
not only pure copper, but also a bronze, or alloy of copper 
and tin. Brass, in the modern acceptation of an alloy of 
copper and giiie, was unknown to the ancients. The cutting 
instruments of the ancient Greeks, Romans, and Egyptians 
were originally of bronze. The Romans borrowed their 
arms, as well as their money, from the Etrascans. 
Analysis of the bronzes of these nations shows that they 
contained about 12 per cent, of tin, which gave them hard- 
ness and the capability of receiving a good edge. As the 
most ancient coined money of the Romans was of copper or 
bronze, ces came to be used for money in general, even after 
the introduction of silver and gold coinage j and ms aZienum 
was used to signify borrowed maney, debt. JEs equestre, 
JSs Jtordearum, Ms militare, were terms for the pay of 
Roman soldiers (previous to the introduction of the regular 
stipendiuin), which was furnished, it would appear, not 
from the public treasury, but by certain private persons as 
decreed by the state. The first, which amounted to 10,000 
asses, was the purchase-money of the horse of an, eques. 
The second, amounting to 2000 asses, was tho pay of an 
eques, and was furnished by unmarried women, widows, 
and orphans, if possessed of a certain amount of pioperty. 
The ves militare, reckoned by Niebuhr at 1000 asses a 
year, was the pay of a foot soldier. 

JESCHINES, an Athenian philosopher, said to have 
been the son of a sausage-maker. He was continually 
with Socrates ; which occasioned that philosopher to say that 
tho sausage-maker's son was the only person who knew how 
to pay a due regard to him. It is alleged that poverty 
obhged bim to go to Sicily to the court of Dionysius; and 
that he met with great contempt from Plato, but was ex- 
tremely weU received by Aristippus, to whom he showed 
some of his dialogues, receiving from him a handsome sum 
of money. He did not venture to profess philosophy at 
Athens, Plato and Aristippus being in such high esteem; 
but he opened a school, in which, he taught philosophy to 
maintain liimself. He afterwards wrote orations for the 
forum. PhiTuicus, in Photius, ranks him amongst the 
best orators, and mentions his orations as the standard of 
the pure Attic style. Hermogenes has also spoken very 
highly of bim. He wrote, besides, several dialogues; — 1. 
Concerning virtue, whether it can be taught; 2. Eryxias, 
or Erasistratus; concerning riches, whether they are good; 
3. Axiochus : concerning death, whether it is to he feared, — 
but those extant on the several subjects are not genuine 
remains. M. le Clerc has given a Latin translation of 
them, with notes and several dissertations, entitled B^vee 
Pliilologiece. 

./ESCHINES, a celebrated Grecian orator, was bom in 
Attica 389 years before the Christian era. According to 
his own account, he was of distinguished birth; accordmg 
to that of Demosthenes, he was the son of a courtesan, and 
a humble performer in a company of comedians. But 
whatever was the time history of Ms birth and early life, 
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Ms services as a soldier, and Ms talents, wMch were con- 
siderable, procured him great applause; and, as a pubKc 
speaker he became a formidable rival to Demosthenes 
himself.’ The two orators, inspired probably with mutual 
jealousy and animosity, became at last the strenuous 
leaders of opposing parties. jiEschines had almost from the 
first advocated peace with Philip of Macedon, and hamng 
been sent on several embassies to negotiate with the king, 
had been treated with much respect. He was, in conse- 
quence, accused by Demosthenes of having received money 
as a bribe when he was employed on one of these 
embassies. He indirectly letaliated by bringing an accu- 
sation against Ctesiphon, the friend of Demosthenes, for 
having moved a decree, contrary to the laws, to confer on 
Demc^thenes a golden crown as a mark of public appro- 
bation. A numerous assembly of judges and citizens met 
to hear and decide the question. Each orator employed 
all his powers of eloquence; but Demosthenes, with superior 
talents, and with more justice on his side, was victorious; 
whereupon .^schmes went into exile. According to Plutarch, 
the resentment of Demosthenes was now softened into 
generous kindness; for when iEschmes was going into 
banishment, he requested Mm to accept of a sum of money; 
wMch made him exclaim, “How do I regret leaving a 
conntiy where I have found an enemy so generous, that I 
must despair of ever meeting with a fnend who shall be 
hke him!” But tMs story seems more than doubtful 
.<Esclmies, after staying some years in Asia Minor, opened 
a school of eloquence at Rhodes. He is said to have com- 
menced Ms lectures by reading to his audience the two 
orations wMch had been the cause of Ms banishment. His 
own oiution received great praise, but that of Demosthene! 
was heard with boundless applause. In so trying a 
moment, when vanity must be supposed to have been deefily 
wounded he is reported to have said, with a noble gono- 
xosityof sentiment, “What would you have thought if you 
had heard Mm thunder out the words Mmself j” AEschmes 
afterwards removed to Samos, where he died in the 75th 
year of Ms age. Three only of Ms orations aro extant. 
TTis eloquence is of a very high order, and as an orator he 
is second only to Demosthenes. 

.^ESCHYLUS, the father of the Greek tragic drama, was 
born m the year 525 B.O, in the Attic demos of Elousis. 
The period of Ms youth and manhood coincides, therefore, 
with that great uprising of the national spirit of the Greeks, 
caused by the successive attempts of Darius, king of Persia, 
and his son Xerxes, to enslave their European neighbours 
on the north and west shores of the .Egean; and it was no 
doubt as much for the advantage of his poetical faculty as 
for the development of Ms manhood, that he took an active 
part in those famous military achievements by wMch the 
march of the insolent Asiatic hosts was repelled. The 
father of Attic tragedy helped, in the year 490, to drive 
the captains of Darius into the marshes of Marathon, and, 
ten years later, encompassed with ruin the multitudinous 
armament of Xerxes witMn the narrow strait of Salamis. 
The glories of this naval acMevement, the bard who had 
helped to win it with Ms sword afterwards lived to cele- 
brate with the lyre, and left to the world the play of the 
Persians, as a great national record of combined poetry 
and patriotism almost unique in history. Of Ms subp- 
qnent career at Athens only a few scanty notices remain, 
and those cMefly connected with the representation of his 
plays. We know that he composed seventy plays, and that 
he gained the prize for dramatic excellence thirteen times; 
further, that the Athenians esteemed Ms works so highly 
as to allow some of them to be represented after Ms death, 
— B. privilege, in their dramatic practice, altogether anoma- 
lous. We know, also, that in the course of Ms life he paid 
one or two visits to Sicily, to wMch country he was attracted, 
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ao doubt, by the same literary influence in tbe person of 
its ruler Hiero, that drew tbither Baccbylidcs, Simonides, 
and other notable men of that rich epoch. There can, at 
the same time, be little doubt that one cause of his visits 
to that island may have been a want of sympathy as to 
political matters between him and the Athenian public; 
for while the Athenians, from the time of Cleisthenes (a.c. 
510), had been advancing by rapid and decided steps to 
the full expansion of the democratic principle, it is evident, 
from some passages in his plays, especially from the whole 
tone and tendency of the Mumenides, that the political 
leanings of the poet of the Proimtliem were towards aris- 
tocracy, and that, in the days of Pericles, he foresaw, with 
a sorrowful fear, the ripeness of those democratic evils 
which within so short a period led Xenophon to seek a new 
fatherland in Sparta, and opened to the Macedonian a plain 
path to the sovereignty of Greece. But whatever may 
have have been his motives for retiring from the scene of 
so many literary triumphs (and the gossipers of ancient 
times have of course transmitted to us their pleasant in- 
ventions on this point), it is certain that, in the year A.O. 
456, two years after the representation of his great trilogy, 
the Ch'estiad, he died at Gela, in Sicily, in the sixty-ninth 
year of his age; and the people of Gela, rejoicing in his 
bones, as Eavenna does in those of the banished Dante, 
inscribed the following memorial on his tomb: — 

“ Here .fflschylua liea, from his Athenian home 
Eemote, ’neath Gela’s wheat-producing loam ; 

How brave ua battle was Euphonon’s son, 

The long-haired Medo can tm who fell at Marathon.” 

And thus he lives among posterity, celebrated more as a 
patriot than as a poet; as if to witness to all times that the 
great world of books, with all its power, is but a small 
thing unless it be the reflection of a greater world of action. 
Of the seventy plays which an old biographer reports him 
to have composed, only seven remain, with a few fragments 
of little significance save to the keen eye of the professed 
philologist. These fragments, however, are sufficient to 
justify the high esteem in which he was held by the Athenian 
public, and by that greatest of all the great wits of a witty 
age and a witty people, Aristophanes. In the grand tnlogy 
which exhibits, in three consecutive tragedies, the story of 
the murder of Agamemnon, audits moral sequences, we have 
a perfect specimen of what the Greek tragedy was to tke 
Greeks, as at once a complex artistic machinery for the 
exhibition of national legend, and a grave pulpit for the 
preaching of important moral truths; nor could a more 
worthy founder than .ZEschylus of such a “ sacred opera” 
bo imagined. His imagination dwells habitually in the 
loftiest region of the stem old religious mythology of 
primeval Greece; his moral tone is pure, his character 
earnest and manly, and his strictly dramatic power (not- 
withstanding the very imperfect form of the drama in his 
day), as exhibited more especially in the Agamerrmon, in 
the Evmmides, and in some parts of the Prometheus, is 
such as none of his famous successors, least of aU Euripides, 
could surpass. Of his other plays, the Seoen against J%eles 
is a drama, as Aristophanes expressed it, “full of war,” 
and breathes in every line the spirit of the age and of the 
people that saved Europe from the grasp of oriental 
despotism; the Persians, though weak in some parts, con- 
tains some fine choral poetry, and a description of the battle 
of Salamis, that will belong to the poetry of the world 
so long as the world lasts; while the SuppHants presents 
much in a tasteful translation that makes us lament the 
loss of the missing piece of the trilogy to which it belonged, 
no less than the blundering of the thoughtless copyists of 
the middle ages, by whose pen it has been so egregiously 
defaced. For in ancient times the flowing rhetorical 
Eurii)ides was found a more useful model for the schools 
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of eloquence than the lofty, stern, and sometimes harsh, 
and occasionally it may be obscure, ^schylus: therefore 
the text of the latter has been comparatively neglected, 
and much work was left for the tasteful philologist 
before many parts of his noblest choruses could be ren- 
dered legible. Of the editions of ^schylus, the most 
notable m the earher times of modern scholarship is that 
of Stanley; in more recent times, that of Schiitz, who 
undertook the work of restoration with much learning and 
great boldness. The impulse given by this scholar was 
moderated by Wellauer, who, in his edition, along with 
some happy emendations, prmcipally endeavoured to vin- 
dicate the authority of the manuscript readings from the 
large license of conjectural critics, and now from the 
remains of the great Hermann has been published a text 
that should present the just medium between the timidity 
of Wellauer and the rashness of mere conjectural criticism, 
though it is much to be feared that the learned German 
has been not seldom led astray by the itch of emendation, 
which is the old besetting sin of critical scholarship. Of 
English poetical translations there are the old one by Potter, 
and recent ones by Blackle, Plumptre, and Swan wick. There 
is also a translation in hteral prose by Buckley, (j. s. b.) 

jESCULAPIUS, in the Heathen Mythology, the god of 
medicine, was the son of ApoUo and the nymph Coronis. 
He was educated by the centaur Chiron, who taught him 
the art of healing; and Ms skill enabled him to cure the 
most desperate diseases. But Jupiter, enraged at Ms 
restoring to life PQppolytus, who had been tom in pieces by 
his own horses, kOled him with a thunderbolt. According 
to Cicero, there were three deities of this name : the first, 
the son of ApoEo, worsMpped in Arcadia, who invented 
the probe and bandages for wounds; the second, the 
brother of Mercury, who was killed by lightning; and 
the third, the son of Arsippus and Arsinoe, who was the 
first to teach tooth-drawing and purging. At Epidaurus, 
iEsculnpius’s statue was of gold and ivory, with a long 
beard, the head surrounded with rays, a knotty stick in one 
hand, and the other entwined with a serpent : the figure 
was seated on a throne of the same materials as the statue, 
and had a dog lying at its feet. The Eomans crowned 
Mm with laurel, to represent his descent from Apollo; and 
the Phhasians represented Mm as beardless. The cock, the 
raven, and the goat were sacred to tMs deity. His cMef 
temples were at Pergamos, Smyrna, Tricca, a city in Thes- 
saly, and the isle of Coos; in ah which places votive tablets 
were hung up, showing the names of tiiose cured and the 
diseases of which they were healed by Ms assistance. But 
his most famous shrine was at Epidaurus, where, every five 
years, games were celebrated in Ms honour, nine days after 
the Isthmian games at Corinth. 

AESIE (plural of As, or Ass, god), the gods of the 
Northmen of Scandinavia and Iceland. There were twelve 
cMef gods or AEsir besides Odin (the AU-fd6ir, All- 
father), viz., Thor, Baldur, Niord, Frey, T^ or T^r, Bragi, 
Heimdal, Hod, Vidar, TJU, Eorsetti, LoH or Lopt. The 
cMef goddesses of Asgaed {g.v), the Odinic Olympus, 
were — ^Frigg, Ereyia, Nanna, Sif, Saga, Hel, Gefion, Eir, 
Hlin, Lofn, Vor, Snotra. The names of the AEsir, con- 
sidered in the primary old northern significance of the 
words, convey in most instances an allusion to their char- 
acteristics; but it is impossible to decide whether they 
merely personify certain physical powers in nature, and 
abstract ideas of definite mental conditions, or whether 
they were origmally borne by individuals connected with 
the pre-historic ages of the people. It is probable that 
the ideas underlying the myths connected with the JEsir 
have a mixed origin, and may be referred to a blending of 
physical, material, and historical elements. Our know- 
ledge of northern mythology has been derived principally 
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from llio fragitiGutary remains of ancient Scandinavian 
songs, first collected in Iceland in tlie lltli coulmy, and 
embodied in the Utli century mtli numerous other prose 
and poetic myths in a compilation now kim to us as the 
Uddns, From these highly interesting but fieancntly 
ob-scnie sources wo me able to reproduce to a cortam extent 
the image and conception of each of the -/Esiv, as they 
presented themselves to the imagination of their early 
aorthern worshiiipcrs. , * xt x i 

In Thor, who seems to have been a god of that earner 
Phoenician form of nature-worship which was superseded 
m Scandinavia and Northern Germany by the faith of 
Odin, we have the impersonation of the disturbing and 
destructive agencies iii the uiuversc Ho is the son^ of 
heaven and earth — of Odin, the All-father, and of 
or Fibrgvin, the vivifying — and is the strongest of me 
iEsir From his hammer flashed the lightning, and his 
chariot wheels sent thunder rolHiig through the clouds 
as he went on his way, cleaving mountains, loosening 
the pent-up streams and fires, and slaying all gunts 
and misshapen monsters. Ever busily engaged m ^ese 
labours, he seldom tamed in Asgard with the other ^sir, 
but dwelt in his mansion, Bilsldmir, in the densest gloom 
of the clouds. With his mallet he consecrated the newly- 
wedded, and hence the sign of the mallet or hammer was 
made by the Northmen when they took an oath and bound 
themselves by vows, whether of marriage or any other 
obhgation. The early Christian missionaries of Norway, 
findmg the faith in Thor too strong to he suddenly u^ 
rooted, tried to transfer many of his characteristics to their 
zealous royal convert, St Olaf, who was said to have re- 
sembled the old northern god in his comeliness of person, 
his bright red beard, hot, angry temper, and pponal 
strength; while some of the monks of a later period cn- 
doavouied to persuade the Northmen that in Thor their 
forefathers had worshipped the Christ, the strong and 
mighty Saviour of the oppressed, and that his mallet was 
the rude image of the cross. Slaves and all thralls killed 
in battle were believed to he under the protection of Thor, 
who, as god of the Finns before the spread of the _ As 
religion, was honoured as their special guardian against 
the tyranny of their now masters. 

In Baldur the Northmen honoured all that was beauti- 
ful, eloquent, wise, and good, and he was the spirit of 
activity, joy, and light, but his name signifies the strong 
in imnd, and the earhest concejition of Baldur is that of 
mental rather than physical or material perfection. His 
■vvife, Nanna, reflected these attributes in a less degree. 
On liis life depended the activity and happiness of all the 
jEsir, excepting only Loki, the earthly fire or incarnation 
of e-vil, and hence this As, from envy of the beauty and 
innocence of Baldur, brought about his death, and hindered 
his release from the power of Hel, the goddess of deatL 
According to the myth, the ASsir, distressed at Baldar’s present- 
ment of his own approaching end, joined his mother, Frigg,_ in 
exacting an oath from animals, plants, and minerals, not to injtue 
him. Tlte misiletoo alone among plants had been forgotten, and 
when t.Tn'a was discovered by Lola he pulled a wand of it, and 
hnatfining to the assembly of the jEsir, where all were engaged m 
Iho sport of shooting at Eialdur, as he was supposed to be immlner- 
able, he gave it to Hod, the blind god ot brute strength, and 
directed him how to aim it. The mistletoe pierced Baldnr thron^h, 
and ha fell dead to the ground in the presence o£ the lEsir, who, 
foreseeing the evil that would betall them, since hght and purity 
had been taken from them, gave way to sorrow and fear. When 
all their elforts to release Baldur from Hel had been tliwarted by 
the macliiaations of Loki, they resolved to avenge themselves. 
Having captured their foe, they confined liim within a mountidn- 
c.ive, and hung above his head a venomous snake, to drop its poison 
on his face; but his wife, Sigyn, stood by him, and caught the 
drops in a cup, and it was only while she emptied the goblet that 
Idle venom touched him, when he shrank aside, and caus^ the earth 
to be shalcen as 'with an earthquake. Theie Loki will remain till 
RagnarSck, tlie tivUight of the world, when the .^sir, the earth, and 


all dweUere therein, wiU he destroj^ed by the powers of evil, the 
rescneis and companions of Lola. Oiil;7 Odin, the All-firther, will 
survive, and giiliiei aiomid him on Ida s iihiin, wlicic Asgaid had 
once stood, tfe Msir, legeueiate and pui died by Sui t s black fire, 
and then a new and better woild wall arise in which Baldut null 
a^rabi come with his imconscions slayer, Hod, and all evil wiU 
cease, and light and darkness will dweU together m unity. 

Under one form of the myth of Baldur’s death he is the 
bright god of day or summer, and Hud, the blmd and the 
strSng, IS daik night or ficrcely-i aging winter, his pre- 
ordained foe and destroyer. After that final puiafication 
by suffering or fire, and the regeneration to which the 
Northmen looked as the means of the ultimate adjustment 
of the disturbed balance between evil and good, and from 
which they did not exempt their gods, the influence of 
good was to prevail. Baldur would reappear, and Loki, 
the consunomg power of evil, be no more heard of. 

Loki, m the beginmng of time, under the name of 
Lodthii, flame, and as the foster-brother of the All-father, 
had umted with him in imparting blessings to the universe, 
and had given blood and a fair colour to Ask and Embla, 
from which the first men were created. Aftorw-'ards he 
left the council of the iEsir, and like a, fallen angel wan- 
dered away into regions of space, desolating and consuming 
all tbiugs that came in contact with his fierce flame. 
Descending into the bowels of the earth, where his presence 
is made manifest by volcanic fires, he consorted ^vath evil 
giantesses, by whom he became the father of Hel, palM 
death , of Augurboda, the announcer of sorrow ; and of the 
wolf Fenrir, and the serpent of Midgard, vrhich are ever 
threatenmg the destruction of the world and the peace of 
the .Esir. 

Loki can assume all forms. As sensuality he courses through 
the veins of men, and as heat and fire he pervades nature, causing 
death and destruction. After the introduction of Christian%, the 
attributes and mystic deeds of Lola were tmnsfened to Satan by the 
people of Scandinavia, amoagst whoso descendants Ins name still 
letains its evd reputation. In Iceland an ignis fatuus is kiioAvn as 
Loki’s burning; and in Jutland, when tlieie is a clazzhng light 
or a waving motion in the air which impedes the sight of distant 
objects, the peasants say, “Loki is sowing Ms oats." 

Nwrd, supposed to be the Nerthus known to tlio Eomans, 
and his children Frey or Fricco and Freyia, appear to havo 
been honoured in the north before the time of Odin, and 
to have been worshipped by peoples powerful enough to 
hawe been admitted into friendly alliance with his f oUowera 
Niord is said to have hved in Vanahoim, and to have ruled 
over the Yanir, or light elves, long before ho became one 
of the jEsir. He is god of the ocean, the ruler of winds 
and stiller of waves, and to him the seafarer and fisherman 
raise altars and make prayers. His attributes and powers 
seem to point to the existence of a superior knowledge of 
navigation among those ancient races of Scandinavia who 
have been idealised in the imagination of tho Northmen as 
good, bright, and agile elves and vrater-spritos — the Lius 
Alfar — or Yanir of their mythology. Nibrd’s son Froy is 
the god of rain, plenty, and fraitf illness; and his worship, 
according to the early northern chronicler, Adam of 
Bremen, was accompanied with jihallic rites His sister 
and wife, Freyia, who holds a high place among tho .Esir, 
is the goddess of love; but her influence, unlike her hus- 
band’s, is not always beneficent, and varies with the fonn 
which she assumes in operating on the minds of men. 
Her chariot is drawn by cats, as emblematic of fondness 
and passion, and a hog attends upon her and upon Frey, 
whoso name, like her own, implies fructification or enjoy- 
ment. 

The Swedes paid especial honour to Frey, while the Norwegians 
worshipped Thor (who was in all respects his o])po8ito) as their chief 
4s. The latter must also have received divine honours amongst tho 
Germans, as his name is ineluded in tlie form of objurgation used by 
the eoxly Saxon missionaries ; but this fact and tho German name of 
the fifth day of the woek— Bomers-tag, the Thunderer’s dav— are 
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the only evidences still extant of tlie eaily worsliip of Tlior in 
Geimany. 

By tlieir alliance with Ifiord and his cluldren the iEsir secured 
feitdity to the earth and manldnd, and the intervention of mild 
gentle agencies in nature to counteract the destructive influence of 
Tlioi’s powoi 

In T'^ or Tyr we have the Mara of the Northmen. It 
is he who gives victory, and although he is as wise as he 
is brave, it is he who stirs men to strife, and not to peace. 
His name, which signifies honour, is found in the names 
of the days of the week in O. Nor , Dan., A,-S , and in our 
own “Tuesday,” and shows that, like Thor and Frey or 
Freyia, whose memory is perpetuated in our Thursday and 
Friday, the worship of this bravest of the .fflsir was widely 
spread among peoples of Northern origin. 

In Bragi the Northmen honoured the originator of their 
Skaldic poetry, the god of eloquence and wise utterances. 
At guilds and at grave-feasts the Bragi-cup was drunk; and 
at the funeral of kings or jarls the heir was not permitted 
to take his father’s seat till the “ BragarfuU” was brought 
in, when, rising to receive it, he drank the contents of the 
cup, and was led to the high seat of honour. At guild 
feasts the Bragi-cup was signed with Thor’s mallet, and 
was drunk after the company had drained Odin’s cup for 
victory, and Niord’s and Frey’s cup for a bountiful year. 

The peeuliai’ity of Bragi’s cup was that, on drinking a vow 
— ^held to be inviolable — ^was made to perfoim some deed worthy 
of a skald’s song. Bragi’s wife, Idun, as the Sardian of the casket 
which contained apples that gave to those who ate them perpetual 
youth, was specially cherished by the other iEsir In her abduction 
by the giant Thiassi, and her removal to the nether world through 
Loki’a craft, her mute grief, and her release in the spimg, we have 
an analogy with the myth of Piosoipino , and like her she presides 
over fresh veidiue. 

Ileirndal, whoso attribute is the rainbow, is the god of 
watchfulness, the doorkeeper of the .ffisir; while Vidar, the 
strongest of the gods after Thor, is the impersonation of 
silenco and caution, Ull decides the issue of single com- 
bats, and Forsetti settles all quarrels. 

In the goddesses Lofn and Vor lovers find protectors; the 
former mites the faithful, the latter punishes the faitWess, 
Gffion, to whom the Danes owe the formation of the island 
Seeland, watches over maidens, and knows the decrees of 
fate. Ulin guards those whom Frigg, the queen and 
mother of heaven, is desirous of freeing from peril; Frigg 
herself, as Odin’s wife and the mother of the iEsir, knows 
the destinies of men, but is silent in regard to them. As 
goddess of the earth, she is known as Frygga, the fertile 
summer earth, and Rinda the frost-hardened surface, and 
is attended by Fulla, the fuU, Eir, the young goddess of 
healiug, and many other goddesses. 

Saga, whose name is derived from Segja, to narrate, is 
the goddess of history and narration. Odin and she pledge 
each other daily in golden cups filled from the copious 
ever-fiowing streams of her abode, Sochquaheh (from Sokk, 
abyss, in fusion to the abundant streams of narrative). 
Snotra is the goddess of sagacity and elegance, from whom 
men and women seek good sense and refinement of manners. 
The Norns and the Valkyriur, if not actually goddesses, 
are closely connected with the uEsir. The three principal 
Norns or Nornir are Urd, past time; Verdandi, present 
time; and Skulld, future time. They and the Valkyriur, 
who are known under many names, twist and spin the 
threads of destiny, and make known what has been decreed 
from the beginning of time. 

From this brief outline it may be seen that in their 
.^sir the Northmen recognised the creators, sustainers, 
and regulators of the world as it now is, from whom eman- 
ated the thought and life that pervade and animate aU 
nature, and the efforts to subject it to the spiritual will 
With 0dm and the .^sir the intellectual life of the 
northern people began; and although they ascribed to them 
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human forms and acts, these were seldom without some- 
thing higher and nobler than what pertains to mortals; 
and while they recognised the existence of a state of chaos 
and darkness before this world began wuth the creation 
of the .^sir, they anticipated the advent of another state, 
in which gods, like men, would receive their award at the 
hands of a supreme All-father. (e. c. o.) 

./ESOP, the fabulist, is supposed to have been born about 
the year 620 u.o., but the place of his birth is uncertain, 
that honour being claimed abke by Samos, Sardis, Mesem- 
biia in Thrace, and Cotiaeum in Phrygia. He was brought, 
while young, to Athens as a slave, and having served several 
masters, was eventually enfranchised by ladmon the Samian 
He thereupon visited Oroesns, king of Lydia, at whose court 
he is represented by Plutarch as reproving Solon for his 
discourteous manner towards the king. During the usurpa- 
tion of Pisistratus he is said to have visited Athens, and 
composed the fable of Jupiter and the Fj'ogs for the instruc- 
tion of the citizens (Phaedrus, i. 2). As the ambassador 
of Croesus at Delphi he was charged with the payment of 
the large sum of four minm to each of the citizens; but in 
consequence of some dispute, he dechned to distribute the 
money. The Delphians, incensed at his conduct, accused 
him of sacrilege, and threw him headlong from a precipice, 
about 564 b.o. A pestilence which ensued being attri- 
buted to this crime, the people declared their wilhngness 
to make compensation for his death; which, in default of 
a nearer connection, was claimed and received by ladmon, 
the grandson of his old master (Pint, de sera Num. Yind.j 
p. 666, Herodot. ii. 134). None of iEsop’s works are extant. 
The popular stories regarding him are derived from a life 
prefixed to a book of fables purporting to be his, collected 
by Maximus Planudos, a monk of the 14th century, in 
which he is represented as a monster of ughness and de- 
formity, a notion utterly without foundation, and doubtless 
intended to heighten his wit by the contrast. That this 
life, however, was in existence a century before Planudes's 
time, appears by a manuscript of it found at Florence, and 
published in 1800. In Plutarch’s Convivium, where iEsop 
is a guest, though there are many jests on his original ser- 
vile condition, there arc none on his appearance; and it 
would seem that the ancients wore not usually restrained 
by delicacy in this point, since the personal defects of 
Socrates, and Ms resemblance to old Silenus, af ord ample 
matter for merriment and raOlery in the Synpodum of 
Plato. We are told, besides, that the Athenia is erected 
in honour of jEsop a noble statue by the famoi s sculptor 
Lj^ippus, a circumstance which alone would bt suJSicient 
to confute the absurd fiction of his deformity; but more to 
the point is the statement of Pliny (xxxvi. 12), that he 
was the Contiibemalis of Rhodopis, his fellow-slave, whose 
extraordinary beauty passed into a proverb . 

"Airai'l?’ 8/iOiB, /cal ‘PoSwiriy ko\^’ 

The obscurity in wMch the history of .Esop is involved 
has induced some to deny Ms existence altogether; and 
Giambattista Vico, in Ms Scienza JJuova, chooses rather 
to consider him as an abstraction, an excess of scepticism 
wMch is quite unreasonable. Whether jEsop left any 
written fables has been more justly disputed, and Bentley 
inclines to the negative. Thus Aristophanes ( Vespee, 
V. 1259) represents PMlocleon as learning his fablas in 
conversation, and not from a book; and Socrates essayed 
to versify such as he remembered (Plat. FJioed. p. 61). 
Others, again, arc of opinion that a collection had been 
made of them before the time of Socrates {Mus, Grit. 
i 408). It is, however, certain that fables bearing jEsop’s 
name were popular at Athens during the most brilliant 
period of its literary history; though the discrepancies of 
authors in quoting the same fables seem in favour of 
Bentley’s h 3 rpothesis (Compare Aristot. De Fart. Anvm. 
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ui. 2; and Lncian, i%r. 32). Tie original faWes we in 
prose, and were turned into verso by several -writers; tie 
first, after tie example of Socrates, being Demetrius 
Pialereus. Next appeared an edition in elegiac verse, 
often cited by Suidas, but the author’s name is uninown ; 
then Eabrius, an excellent Greek poet, turned them into 
choliambics (i.e. limping iambics); but of ten books, a few 
fables only are preserved entire. Of tie Latin -writers of 
iEsopean fables, Pisedrus is the most celebrated. 

^sopus auctor quam materiam reperiii 
Hanc ego polivl versibus senariis.’ 

Phjed. 

The fables now extant in prose under iEsop’s name are en- 
tirely spurious, as is proved by Bentley in iis Dismiatim 
on the Fables of ^sop^ and have been assigned an oriental 
origin. Tie identification of ^sop -with the Arabian 
philosopher and fabulist Lokman (who is made by some 
traditions the contemporary of the psalmist David) has 
frequently been attempted; and the Persian accounts of 
Lokman, which among other things describe him as an 
ugly blaclr slave, appear to have been blended by the 
author of tie lAfe^ published by Planudes, -with the 
classical stories respecting jEsop. The similarity of the 
fables ascribed to each renders it probable that they were 
derived from the same Indo-Persiaa source, or from the 
Chinese, who appear to have possessed such fables in very 
remote antiquity. A complete collection of tie jEsopean 
fables, 231 in number, was pubhsied at Breslau by J. G. 
Schneider m 1810. 

iESOP, a Greek historian, whose life of Alexander the 
Great is preserved in a Latin translation by Julius Valerius. 
It is a work of no credit, abounding in errors. 

.^SOP, Olodi-us, a celebrated actor, who flourished 
about the 670th year of Eome. He and Eoscius were con- 
temporaries, and the best performers who ever appeared 
upon the Eoman stage; the former excelling in tragedy, 
the latter in comedy. Cicero was on intimate terms with 
both actors, and put himself under their direction to per- 
fect his action. iEsop performed many friendly services to 
Cicero, especially during the period of Hs banishment. He 
appears to have spared no pains to improve himself in his 
art, and to have always studied his part with the greatest 
care On the stage his declamation was emphatic and iis 
action vehement, and he became entirely absorbed m his 
part Plutarch mentions it as reported of him, that while 
he was representing Atreus dehberating how he should 
revenge himself on Thyestes, he forgot himseK so far in 
the heat of action that with his truncheon he struck and 
killed one of the servants crossing the stage. Has age and 
the time of his death are uncertain; but he made Ins last 
appearance on the stage in b.o. 56, at the dedication of 
Pompey’s theatre, on which occasion his voice failed him, 
.Esop lived in a somewhat expensive manner; but he 
nevertheless contrived to leave an ample fortune to his 
spendthrift son. This is the son of jEsop mentioned by 
Horace {SoA. iii. 3, 239) as taking a pearl from the car- 
drop of Csecilia Metella, and dissolving it in vinegar, that 
he might have the satisfaction of swallowmg eight thousand 
poun(^’ worth at a draught. 

.ESTHETICS is the term now employed -to designate 
the theory of the Pine Arts— -the sdenee of the Beautiful, 
with its ^ed conceptions and emotions. The proriuce of 
the science is not, however, very dei^tely fixed, and there 
is stin some ambiguity about the meaning of the term, arising 
from its etymology and various use. The word aesthetic, in 
its original Greek form (atcr^j^Tt/cos), means anything that 
has to do -with perception by the senses, and this wider 
connotation was retained by Kant, who, under the title 
Transcendental Es-thetic, treats of the a priori principles 
of all sensuous knowledge. The limitation of the term to 
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the comparatively narrow class of sensations and percep- 
tions occupied -with the Beautiful and its allied properties 
is due to the Germans, and primarily to Baumgarten, who 
started from the supposition that, just as truth is the end 
and perfection of pure knowledge or the understanding, 
and good that of the will, so beauty must be the supreme 
aim of aU sensuous knowledge. Yet, spite of these sources 
of vagueness in the subject and its name, some considerable 
part of the theory can be looked upon as pretty clearly 
defined, and it may be possible, by means of careful reflec- 
tion on this ascertainable quantity, to indicate, roughly at 
least, the extent and boundaries of a comiilete system of 
aesthetic doctrine. 

A very brief survey of what has been written under 
the name aesthetics is sufiicient to show that it includes, 
as its first and foremost problem, the determination of the 
nature and laws of Beauty, including along with the Beau- 
tiful, in its narrower signification, its kindred subjects, the 
Sublime and the Ludicrous. To discover what it is in 
things -which makes them beautiful or ugly, subHme or 
ludicrous, is one constant factor in the aesthetic problem. 
Intimately connected with this objective question is the 
subjective and psychological inquiry into the nature of the 
feelin g s and ideas that have beauty for their object. 
Further, it -will be found that all attempts to construct a 
complete aesthetic theory oim at determining the highest 
ends of the Fine Arts (which obviously concern them- 
selves largely, if not exclusively, with the Beautiful), and 
at marking out the distinctions and tracing the depen- 
dencies of natural and artistic beauty. AH this part of 
the field of aesthetic inquiry seems fairly agreed on, and 
it is only when we approach other sides of tho Fine Arts 
that the precise scope of the science appears obscure. But 
while there is this measure of agreement as to tho proper 
subject matter of aesthetics, we find two diametrically 
opposed methods of approaching it, which distinctly colour 
all parts of the doctrine arrived at, and impose different 
limitations to the boundaries of the subject. Tho first 
is the metaphysical or a priori method; the second the 
scientific or empirical method. The one reasons deduc- 
tively from ultra-scientific conceptions respecting the ulti- 
mate nature of tho universe and human intelligence, and 
seeks to explain the phenomena of beauty and art by 
help of these. The other proceeds inductively from tho 
consideration of these phenomena, as facts capable of 
bring compared, classified, and brought under certain uni- 
formities. At the same time, it must not bo supposed that 
either method is customarily pursued in complete inde- 
pendence of the other. The most subtle exponent of 
transcendentalism in art appeals to generalisations drawn 
from the facts of art; nor have the professedly scientific 
critics often abstained from introducing conceptions and 
hypotheses of a metaphysical character. 

(A.) Metaphysical Pboblems. 

Metaphysical speculation in aesthetics centres about the 
objective nature of beauty, and arises somewhat in the 
foHowmg manner : — The appreciation of the Beautiful is a 
mode of perception. In estimating a beautiful Lmdscape or 
a beautiful statue, the mind perceives the beauty as a pro- 
perty of the object. It is, moreover, a single property; the 
name beautiful always denotmg the same essential thing, 
whatever this may be. How we find that it is not a simple 
property of matter kno-wn through one particular class of 
sensations, as colour; and the question arises, what it reaUy 
is in itself, whether inherent in and inseparable from 
matter, or something superior to it, and if so, how revealed 
through it. The directions of this inquiry have been 
almost as numerous as the systems of metaphysical thought. 

1 On the supposition of a real substance, matter, independent 
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of all intelligence, human or divine, 'writers have attempted 
to discover the essential principle which beautifies it. It 
has been universally considered by metaphysicians that 
matter in itself is devoid of beauty, if not positively ugly, 
and the only question arises as to the extraneous principle 
which imparts beauty to jt. This has been conceived 
either as a simple force distinct from matter, yet setting it 
in motion, vivifjdng it, and reducing it to forms, as by 
LdvSque; or as a divine being, whose vohtion directly 
invests material objects with all their beautiful aspects, as 
by Keid; or, lastly, as self-existent forms or ideas superin- 
duced upon matter, which are in truth the beauty of objects, 
as by Plato and his modern followers. 

In the prevaihng German systems of esthetics, which 
are based on an ontological idealism, the independent 
existence of matter has been denied. These -writers con- 
ceive an absolute Thought or Idea as the ultimate reality, 
of which matter and consciousness are but the two sides. 
Matter is conceived as the negative or limiting principle in 
the action or seK-movement of the Absolute. The problem 
of objective beauty becomes on this hypothesis the deter- 
mination of the particular mode in which the Beautiful is a 
manifestation of the supreme thought; for the Good and 
the True are equally revelations of the Unconditioned, and 
it is necessary to mark off beauty from these. Various 
definitions of the Beautiful, based on this mode of concep- 
tion, may be found in the systems of Hegel, Weisse, and 
the Hegelians. The second great problem in the meta- 
physics of aesthetics is to co-ordinate the species of the 
aesthetic genus, namely, the Beautiful (in its narrow sense), 
the Uglv, the Sublime, and the Ridiculous. This has been 
undertaken by the Hegehans, and their attempts to construct 
what they call the <halectics of sesthetics are among the 
most cmious products of metaphysical thought. It being 
assumed that there is some one ontological process running 
through every manifestation of the aesthetic Idea, these 
writers have sought to determine how each of the subaltern 
notions is related to this process. The last problem in the 
scheme of metaphysical sesthetics relates to the nature and 
functions of Art, looked at on one side as a reproduction in 
altered form of the beauty of Nature, and, on the other, as 
the conscious product of esthetic intuition in the human 
mind. First of all, the arts are appreciated and classi- 
fied according to the several modes in which they body 
forth the Idea to our minds. Secondly, since the Absolute 
may be spoken of as revealing itself to human intelligence, 
so human intelligence may be looked on as groping tluough 
long ages after the Absolute, and thus the historical evolu- 
tion of art finds its place in a complete metaphysic of 
sesthetics. In concluding this preliminary sketch of the 
metaphysical systems, it should be added that they can be 
adequately estunated and criticised only in connection with 
the whole systems of thought of which they are organic 
parts. Within the scope of a purely scientific criticism 
it is only possible to point out any inconsistencies in the 
application of these ideas to beauty and art, and to show how 
much or how little they ejBfect, as hypothetical instruments, 
in helping us more clearly to understand the phenomena. 

(B.) SoiBNTma Phoblems. 

In the scientific discussion of aesthetic subjects, the anti- 
thesis of subject and object in human cognition is accepted 
as a phenomenal distinction, without any inquiry into 
its ontological meaning. Inquirers no longer tocuss the 
essence of beauty, looked on as a transcendental conception 
above all experience, j3ut seek to determine in what the 
Beautiful, as a series of phenomena, clearly and visibly 
consists. .iEsthetic speculation becomes, accordingly, more 
purely psychological First of aU, the unity of beauty is 
questioned. It is asked whether aU objects which appear 
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beautiful are so because of some one ultimate property, or 
combmation of propeities, running through all examples of 
beauty, or whether they are so called simply because they 
produce some common pleasurable feeling in the mind. 
This IS a question of induction from facts and consequent 
definition, lying at the very threshold of sesthetic science. 
It has been most vigorously disputed by British -writers on 
the subject, and many of them have decided in favour of 
the plurality and diversity of elements in beauty. Again, 
it has been asked in which category of our experience, 
objective or subjective, beauty originates. By some it has 
been referred to an objective source, whether to sensation, 
as a direct result of physiological action, as by Burke, or 
to something distinctly perceived by means of sensation, as 
a certain relation of unity, symmetry, &c., among the 
parts of an object, its colours, forms, and so on, as pro- 
bably by Aristotle, Diderot, Hogarth, and most -writers. 
By others the source of beauty has been sought in the 
inner hfe of the mind itself, in certain ideas and emotions 
which have become reflected on external objects by asso- 
ciation. This is the doctrine of Alison. A third class 
recognise both of these sources, attributing the effects of 
beauly partly to the pleasurable effects of external stimu- 
lation, partly to the acti-vities of perception, and partly 
to multitudinous associations of ideas and feehngs from 
past experience. This class includes Dugald Stewart, 
Professor Bain, and Mr Herbert Spencer. A third question 
in the general scientific theory of beauty which is closely 
related to the last and largely determined by it, is the precise 
nature of the mental faculty or actmty concerned in the 
perception and appreciation of the Beautiful. This, too, has 
been widely discussed by English writers, — answers to the 
other two questions frequently appearing as the necessary 
implications of the solution of this one. By those who 
oifirm that beauty is a simple property or conj-unction of 
properties in external objects, the subjective perception of 
this property has been regarded either as a unique faculty 
(the internal sense), or as the rational principle acting in a 
certain way. By the school of Alison, who find the source 
of beauty in a certain flow of ideas suggested by an obj'ect, 
the perception of the same, as a property of the object, 
would be explained as the result of inseparable association, 
producing a kind of momentary delusion. And this same 
effect of association, in producing an apparent intuition of 
one simple property, would be made use of by those later 
writem who resolve the nature of beauty into both objective 
and subjective elements. It is noticeable, too, that while 
some writers have treated the appreciation of beauty as 
purdy intellectual, others have confined themselves to -ike 
emotional element of pleasure. With respect to the Ludi- 
crous and the Sublime, as distinguished from the Beautiful, 
there seems to have been a tacit agreement that both of 
these are unique and single properties, whether originally 
in the object of sense, or reflected on it from the mind; 
and various theories have been suggested in explanation of 
the characteristic effects of these properties on human 
sensibility and thought. 

What strikes one most, perhaps, in these discussions is 
-the vagueness due to the great diversity of conception as 
to the real extent of the Beautiful — the number of objects 
it may be supposed to denote. While one class of writers 
appears to limit the term to the highest and most refibaed 
examples of beauty iu nature and art, others have looked 
on it as properly including the lower and more' vulgarly 
recognised instances. There is certainly a great want of 
definiteness as to the legitimate scope of aesthetic theory. 
It -will be seen, too, how closely this point bears on the 
question of the relativity of aestiietic impressions, whether 
tkero is any form of beauty which pleases universally and 
necessarily, a,s Kant afiimis. The trae method of resolving 
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tins difficnlty would appear to be to look on aesthetic 
impressions more as a gruwtli, rising, with the advance oi 
inteUectual culture, from the crude enjoyments of sensation 
to the more refined and subtle dehghts of the cultivated 
miiid. The problem of the umversal and necessary would 
then resolve itself into an inquiry into a general tendency. 
It would be asked what kinds of objects, and what ele- 
ments of sensation, idea, and emotion, tend to become con- 
spicuous in {esthetic pleasures, in proportion as the mind 
advances in general emotional and intellectual cultime 
Another defect in nearly aU the theories of the Beautiful 
that have been iiroposed, refers to the precise relation of 
the intellectual element in the sesthetic impression. In 
opposing the narrow view, that the appreciation of beauty 
IS a purely intellectual act, a cold intuition of reason, 
writers have fallen sometimes into another narrowness, in 
resolving the whole of the effect into emotional elements, or 
certain species of pleasure. Unless beauty is, as Hutcheson 
affirmed, a simple property of objects like colour, the per 
ception of it as objective, which all must allow to be a 
mental fact, can only be explained by means of certain intel- 
lectual activities, by force of which the pleasurable effects 
come to be referred to such a seemingly simple property. 
The solution of this point would doubtless be found m 
a more complete discussion of the perceptive or discrimi- 
native and assimilative activities of the intellect which are 
invariably called into play by complex objects, and whidi 
correspond to the attributes of pioportion, unity in variety, 
&c., on which so much stress has been laid by the intui- 
tivists. Not only so, but any theory of oesthetio operations 
must be incomplete which does not give promnence to 
those more subtle and exalted intellectual aclivities ilmt 
are involved in the imaginative side of aesthetic apprecia- 
tion, as in detecting the curious half-hidden implications 
which make up the essence of a refined humour, in con- 
structing those vague yet impressive ideas which enter into 
our intuition of sublimity and infinity, and even in appreciat- 
ing such seemingly simple qualities as purity of colotu and 
tone, or the perfectly graduated blending of two adjacent 
colours. Such activities of the mind constitute, among 
other things, the symbolic aspect of the Beautiful, and 
give, as Mr Mill suggests, a basis of tiuth to such seem- 
ingly fanciful notions respecting the meaning of beautiful 
qualities as one finds in the works of Mr Enskm. 

But comparatively httle has been done in a purely 
scientific manner to determine the nature and functions 
of Art so as to fix the relations of the different arts 
to simple or natural beauty. Aristotle supplied a few 
valuable doctrines, which have been rendered stiU more 
precise by Lessing and others. Yet there seems even now 
no consensus of opinion as to the precise aims of art, how 
far it has simply to reproduce and constructively vary the 
beauties of nature, or how far to seek modes of pleasurable 
effect rider than those supplied by natural objects. A theory 
of art at all comparable in scientific precision to existing 
theories of morals has yet to be constructed. The few 
attempts to establish a basis for art of a non-metaphysical 
kind are characterised by great one-sidedness. Thus, for 
example, the theory that the function of art is to imitate 
nature, has been broached again and agaiu with scarcely any 
reference to music, merely, as it seems, out of an impatience 
for some one defining property. 'Without attempMng to 
sketch a complete doctrine of art, a suggestion may be offered 
as to the right direction of inquiry. First of aU, then, the 
widest possible generalisations on the various emotional 
susceptibilities to which art can appeal must be collected, 
from a study both of mental phenomena as a whole, and 
of all varieties of pleasurable feeling actually ministered by 
the several forms of art. This would fix the end of the 
fine arts in the widest sense, marking it off -from the ends 


of utihty and morality. Secondly, the highest aims of art, 
or the ideal of art, would have to be determined by a con- 
sideration of the laws of compatibility and mcompatibility 
among these various orders of gratification, the requirements 
of quantity, variety, and harmony, in any lofty msthetic 
impression, and the relative value of the sensational, 
intellectual, and emotional elements in msthetic effect. 
This part of the subject would include the discussion of 
the value and umversal necessity of the real and the ideal 
in art, truth to nature and imaginative transformation. 
These conclusions would require verification by means of 
the widest and most accurate study of the development of 
the aits, in which could be traced the gradual tentative 
progress of the artistic mind towards the highest achievc- 
meris of art, as well as the permanent superiority of all 
those forms of art which most clearly embody this tendency. 
This part of the theory of art would clearly connect itself 
with the problem of the general law or tendency in aesthetic 
development already referred to. The proper determine 
non of these two ideas, the whole range of possible aesthetic 
delight, and the direction of the highest, purest, and most 
permanent dehght of cultivated minds, would at once dis- 
pose of many narrow conceptions of art, by recognising the 
need of the widest possible diversity and grades of ai-tistic 
value, if only as experiments requisite to the discovery of 
its highest function. At the same time the meaning 
and limits of the universal and necessary in art would he 
defined, and the iinsuggestive and dreary conflicts between 
an unbending absolutism and a lawless individualism 
shown to be irrelevant. The validity of canons of art, and 
their limitations, would in this manner be fixed, and the 
impatient exaltation of certain schools and directions of 
taste reduced to a modest assertion of a purely relative 
truth. The aims of art as a whole being thus determined, 
the next tbinp would be to define and classify the individual 
arts of paintmg, music, poetry, ikc., according to their 
respective powers of embodying these aims. This would 
require a careful consideration of the material or medium 
of expression employed by each art, and the limitations im- 
posed by it as to the mode of representation. The deter- 
mination of this part of sesthetic theory, which Lessing com- 
menced, would require not only techziical but considerable 
psychological knowledge. Similarly, any conclusion arrived 
at on this subject would need to be verihed by a reference 
to the history of the arts, as exemplifying both the successes 
of a right conception of the scope and possibihties of the 
particular art, and the faEures resulting from a mistaken 
conception. Many other pomts, such as the nature of 
genius, the function and bounds of criticism, the relation 
of sesthetic culture to intellectual, moral, and social pro- 
gress, would be included in a complete scheme of art 
doctrine. 

(C.) Histoey op Systems. 

In the foEoring brief account of tho most important 
contributions to aesthetic doctrine, only such wwtings will 
be recognised as aim at some general conception of Art 
and the Beautiful. Much that passes in current literature 
for aesthetic speculation, namely, a certain thoughtful way 
of criticising special works of art, is simply the application 
of recognised principles to new cases. Sometimes, how- 
ever, in the hands of a philosophic critic tlie mere appre- 
ciation of a single poem or the works of a particular artist 
may become a luminous discussion of some general prin- 
ciple, and this method of constructing aesthetic theory from 
the criticism of a single work or series of works was ren- 
dered very productive by Lessing. 

I. ffreeX: SpecuHat-ions. — ^Ancient Greece supplies us with 
the first speculations on the Beautiful and the aims of 
the fine arts. Nor is it surprising that among a people 
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jjo productive of noble artistic creations, and at the same 
time so speculative, numerous attempts to theorise on these 
subjects should have been made. We have in classic 
wi'itings many allusions to works of an aesthetic character 
now lost, such as a senes on poetry, harmony, and even 
painting, by Democritus. It is to be gathered, too, from 
Plato's Dialogues that the Sophists made the principles of 
beauty a special department in their teaching. The fiist 
Greek thinker, however, whose views on these subjects ai'e 

Socrates, at aU known is Socrates Accepting Xenophon’s account 
of his views in the Meimmhilia and the St/mjmion, we 
find that he regarded the Beautiful as coincident with the 
Good, and both of them as resolvable into the Useful Every 
beautiful object is so called because it serves some rational 
end, whether the security or gratification of man. It looks 
as though Socrates rather disparaged the immediate grati- 
fication which a beautiful object affords to perception and 
contemplation, and emphasised rather its power of further- 
ing the more necessaiy ends of life. Thus he said that 
pictures and other purposeless w’orks of art, when used to 
adoin a house, hindered rather than furthered enjoyment, 
because of the sjiace they took from useM objects. This 
mode of estimating the value of beauty is, however, no 
necessary consequence of the theoiy that the whole nature 
of beauty is to minister jileasure. It anses from undue 
attention to mere mateiial comfort as a condition of happi- 
ness. The really valuable point which Socrates distuictly 
brought to light is the relativity of beauty. Unlike his 
lUiistiious disciple, he recognised no self-beauty (awo to 
Kakov) existing absolutely and out of all relation to a per- 
cipient mind. 

Plato. Of the precise views of Plato on tins subject, even if 
they were really formed, it is very difficult to gain a just 
conception from the Dialogues. In some of these, called 
by Mr Grote the Dialogues of Research, as the Ilippias 
Major, he ventures on no dogmatic theoiy of Beauty, and 
several definitions of the Beautiful proposed are rejected 
as inadequate by the Platonic Socrates. At the same time 
we may conclude that Plato's mind leaned decidedly to a 
theory of an absolute Beauty, this, indeed, being but one side 
of his remarkable scheme of Ideas or self-existing Forms. 
In the Symimim he describes how love (Eros) produces 
aspiration towards the puie idea of beauty. It is only 
this absolute beauty, he tells us, which deserves the name 
of beauty, and this is beautiful in every manner, and the 
ground of beauty in all things. It is nothing discoverable 
as an attribute in another thing, whether living being, 
earth, or heaven ; for these are only beautiful thmgs, not 
the Beautiful itself. It is the eternal and perfect existence 
contrasted with the oscillations between existence and non- 
existence 111 the phenomenal world. In the Fhcednis, again, 
he treats the soul's intmtion of the self-beautiful as a 
reminiscence of its prse-natal existence, undefiled by union 
with the body. With respect to the precise forms in 
which the idea of beauty reveals itself, Plato is very un- 
decided. Of course his theory of an absolute Beauty is 
incompatible with the notion of its ministering simply a 
variety of sensuous pleasure, to which he appears to lean in 
the Gorgias and oven the JKppias Major. Further, his 
peculiar system of ideas naturally led him to confuse the 
self-beautiful with other general conceptions of the true and 
the good, and so arose the Platonic formula KoXo/caya^wi, 
expressive of the intimate union of the two principles. 
So far as his writings embody the notion of any dis- 
tinguishing element in beautiful objects, it is proportion, 
harmony, or unity among the parts of an object. The 
superior beauty of proportion is taught in the PUl^us, and 
in the Fhmdx)n it is applied to viitue. As a closely-related 
view, wo see him emphasising unity in its smiplest aspect 
of evenness and purity, the need of variety being over- 
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looked. Thus in the Phllehiis he states his prefoicnce for 
regular and mathematical forms, as the straight line and 
the circle. So he selected among colours pure white, 
among tones the pure and equal, and among impressions 
of touch the smooth. At the same time the Dialogues 
evince many other tentative distinctions in the Beautiful, 
as, for example, the recognition in the Politics of two 
opposed classes of beautiful things, those characterised by 
force and velocity, and those by a certain slowness and 
softness; which points to a contrast between the stimula- 
tive and the restful in sensation, since enlarged upon by 
English psychologists. Elsewhere he descants on the 
beauty of the mind, and seems to thmk, in the liepuhlie, 
that the highest beauty of piopoition is seen in the union 
of a beautfful mind with a beautiful body. In spite of 
his lofty theory of the origin and nature of beauty, 

Plato seems to have imperfectly appreciated the woith 
of art as an independent end m human life and culture. 

He found the end of art in mutation (ju,t/u/o-ts), but esti- 
mated the creative activity of art as a clever knack, little 
higher in intellectual value than the tricks of a juggler. 

He tended to ragard the effects of art as devoid of aU serious 
value, and as promoting indolence and the supremacy of 
the sensual elements of human nature. (See the Sophistes, 

Gorgias, and Republic.) Accordingly, in his scheme for 
an ideal republic, he provided for the most inexorable 
censorship on poets, (fee., so as to malte art as far as possible 
a mere instrument of moral and political training. As to 
particular arts, Plato appears to have allowed a ceitain 
ethical value to music, in combmation with dance and song, 
if of a certain character, as expressmg either the worthy 
and manly, or the quiet and orderly. With respect to 
poetry, his views, as expressed in the Repiihlic and else- 
where, were very uncertain. Thus at times ho condemns 
tragedy and comedy in toto ; at other times he admits the 
claims of a lofty dramatic poetiy. He seems not to have 
fully considered the aims and influences of painting and 
sculpture, which he constantly disparages. 

A loftier conception of the aims of poetry was afforded Aristotle 
by the strictures of Aristophanes in the Frogs and else- 
where. But the one Greek who, as far as we know, fully 
appreciated and clearly sot forth the ends of the fine arts, 
considered, independently of ethical and pohtical aims, as 
the vehicles to the mind of the ideas and delights of 
beauty, was Ai’istotlo. Unlike Plato, he proceeded less 
metaphysically and more scientifically to investigate the 
phenomena of beauty by a careful analysis of the principles 
of art. In his treatises on poetry and rhetoric, he gives 
us, along with a theory of these aits, certain principles of 
beauty in general; and scattered among his other wntings we 
find many valuable suggestions on the same subject. First of 
all, Aristotle ignores all conceptions of an absolute Beauty, 
and at the same time seeks to distinguish the Beautiful from 
the Good. Thus, although in the more popular exposition, 
the Rhetoric, he somewhat incorrectly makes praiseworthi- 
ness a distinguishing mark of the Beautiful, regarded as a 
species of the Agreeable or Desirable, he seeks in the Meta- 
physics to distinguish the Good and tiie Boautifol thus . the 
Good is always in action (Jv wpdf«) ; the Beautiful, however, 
may exmt m motionless things as well (iv d^iv^Vois). Else- 
where he distinctly teaches that the Good and the Beautiful 
are different (Irepov), although the Good, under certain con- 
ditions, can be called beautiful. He thus looked on the 
two spheres as co-ordinate species, having a certain area in 
common. It should be noticed that the habit of the Greek 
mind, in estimating the value of moral nobleness and eleva- 
tion of character by their power of gratifying and impress- 
ing a spectator, gave rise to t certain ambignity in the 
meaning of to k^ov, which accounts for the prominence 
the Greek thinkers gave to the connection between the 
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BeaiitifTi] and the Good or morally Worthy. Aristotle 
further distinguished the Beautiful from the Bit, and in a 
passage of the Politics set Beauty above the Useful and 
Necessary. Another characteristic of the Beautiful fixed 
by this thinker in the Rhetoric is the absence of all lust 
or desire in the pleasure it bestows. This is an impo^nt 
point, as suggesting the disinterested and unmonopolismg 
Sde of aesthetic pleasure. The universal elements of 
beauty, again, Aristotle finds in the Metaphysics to be order 
(rditi), symmetry, and definiteness or determinateness (to 
&pLcriJLivov). In the Poeticshe adds another essential, nmnely, 
a certain magnitude, it being desirable, for a synoptic and 
single view of the parts, that the object, whether a natural 
body or a work of art, should not be too large, while dear- 
ness of perception reoLuires that it should not be too amaU. 
At the same tiTna he seems to think that, provided the 
whole be visible as such, tbe greater magnitude of an 
object is itself an element of beauty _ This is probably to 
be understood by hdp of a passage in the Politics, which 
lays down the need of a number of beautiful parts or 
aspects in a highly beautiful object, as the human body. 
With respect to art, Aristotle’s wews are an immense 
advance on those of Phito. He distinctly recognised, in the 
Politics and elsewhere, that its aim is simply to give imme- 
diate pleasure, and so it does not need to seek the useful 
like the mechanical arts. The essence of art, considered 
as an activity, Aristotle found in imitation, which, unlike 
Plato, he considers not as an unworthy tiick, but as in- 
cluding knowledge and discovery. The celebrated passage 
in the Poetics where he declares poetry to be more philo- 
sophic and serious a matter (enrouSatoTepov) than philo- 
sophy, best shows the contrast between Plato and Aristotle 
in their estimates of the dignity of artistic lahour. In the 
Poetics he tells us that the objects to be imitated by the 
poet are of three kinds— ( 1 .) Those things or events which 
have been or still arej ( 2 .) The things which are said to be 
and seem probable; ( 3 .) The things which necessarily are 
{elvoL Set). The last points, as jSchasler supposes, to the 
ideal cWacter of imitation as opposed to mere copying of 
individual objects or events, and accounts for the lofty 
value assigned to it by Aristotle. More particularly the 
objects of imitation in poetry and music, if not in all art, 
are dispositions (^^17), passions, and actions. Aristotle 
gives us some interesting speculations on the nature of 
the artist’s mind, and distinguishes two varieties of the 
poetic imagination — the easy and versatile coneeptive 
power of a man of natural genius (cV^n^s), and the more 
emotional and lively temperament of au inspired man 
(jtxavtfcds). He gives us no complete classification of the 
fine arts, and it is doubtful how far his principles are to 
be taken as applicable to other than the poetic art. He 
seems, however, to distinguish poetry, music, and dandng — 
all of which are supposed to imitate some element of human 
nature, some feeling or action— by the means they employ, 
namely, rhythm, harmony, melody, and vocal sound. Paint- 
ing and sculpture are spoken of as imitative arts, but their 
special aims are not defined. Architecture seems ignored 
by Aristotle as non-imitative. His peculiar theory of 
poetry can only be just glanced at here. Its aim, he says, 
is to imitate dispositions and actions. Metrical form is 
hardly looked on as an essential. Poetic imitation, as in- 
cluding the selection of the universal in human nature and 
history, is ahly treated; and from this part of Aristotle’s 
theory all modem ideas of poetic truth are more or less deriv- 
able. He distinguishes, somewhat superficially, the epic 
poem, the drama, and a third variety not named, but appar 
rently lyric poetry, by the manner in which the poet speaks 
in each variety, whether in his own person, or in that of 
another, or in both alternately. The epic and the dramatic 
poem require unity of action, a certain magnitude, with 


beginning, middle, and end, and also those changes of for- 
tune and recognitions that make np the thrilling charactei 
of plot. The end of tragedy Aristotle defines as the effecting, 
by means of pity and fear, of a purification of these passions; 
and this is perhaps the pouit of greatest interest for 
sestbetics in the whole of his theory of poetry. Whether be 
is referring to any moral influence of tragedy on the emo- 
tions, bringing both fear and pity in the spectator’s mind to 
their proper ethical mean, as Lessing and others conceive; 
whether he simply means the ebnunation of aU painful 
mgredients in these feehngs, either by the recognition of 
the imaginary nature of the evil represented, or by the simul- 
taneous satisfaction of other and deeper feelings as moral 
approval or wide human sympathy; or, finally, whether by 
“purification” we are to understand the grateful relief by 
artificial means of a recurnng emotion needing periodic vent, 
as Ueberweg argues,— this subtle point may be left to the 
student to decide. It would be interesting to know ho-w 
far Aristotle attributed sometbing analogous to tins KdOapais 
to the other arts. In the Politics he certainly speaks of a 
purifying effect 1 a certain kinds of music in quieting the 
wilder fonns of excitement. BinaUy, it might perliaps 
be conjectured from his definition of the Ludicrous, as 
something faulty and disgraceful, yet free from pain, and 
not destructive, that he would find in the laughter of 
comedy something analogous to this punficatiou, namely, 
the gradual resolution of the more painful feelings of con- 
tempt or disgust into the genial moods of pure hilarity 

Omitting to notice the few valuable remarks on {es- 
thetic subjects of the later Greeks and their Roman 
contemporaries, one may briefly refer to the views of the 
Aley an driau mystic and Neo-Platonist Plotinus, not only 
because of their intrinsic interest, but on account of their 
resemblance to certain modern systems. His theoiy is to 
be found m an essay on the Beautiful in the series of dis- 
courses called Enneades. His philosophy diffem from the 
Platonic in the recognition of an objective voSs, the direct 
fiTna.T»fl.tinn from the absolute Good, in which the ideas or 
notions (X^oi), which are the prototypes of real things, are 
immanent. This Reason, as self-moving, becomes the for- 
mative influence reducing matter, which in itself is dead, 
to form. Matter thus formed becomes a notion (Xdyos), 
and this form is beauty. Objects are ugly so far as they 
are unacted upon by Reason, and so remain formless. The 
creative voh is absolute Beauty, and is called the more 
than beautiful (to virepKokhov). There are three degrees 
or stages of the Beautiful in manifestation, namely, the 
beauty of subjective volk, or human reason, which is the 
highest; that of the human soul, which is less perfect 
through the connection of the soul with a material body; 
and that of real objects, which is the lowest manifestation 
of alL As to the characteristic form of beauty, he sup- 
posed, in opposition to Aristotle, that a single thing not 
divisible into parts might be beautiful through its unity 
and simplicity. He attached special worth to the beauty 
of colours in which material darkness is overpowered by 
light and warmth. In reference to artistic beauty, he said 
that when the artist has Aoyoi as models for his creations, 
these may become more beautiful than natmixl objects. 
This is a very curious divergence of opinion from the 
Platonia 

After Plotinus there is little speculation on aesthetic 
subjects tin we come to modern -writers. St Au^i.stine 
•wrote a treatise on the Beautiful, now lost, in which he 
appears to have reproduced Platonic ideas under a Christian 
guise. He taught that unity is the form of all beauty 
(“ omnis poiro pulchritudinis forma unitas est Infinite 
goodne®, truth, and beauty are tiie attributes 01 tbe Deity, 
and communicated by him to things. But passing from 
these fragmentary utterances, we may consider more fully 
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the modern theoiies, beginning -with the German systems, 
as being the most metaphysical, and having most affinity 
with ancient speculation In German literature tiie two 
divisions of metaphysical deduction and critical construc- 
tion of eesthetic principles are very sharply contrasted, 
and nearly eveiy writer on the subject is easily referred to 
one or other of the classes. On the one hand, we have 
the laborious systematic philosophers, as Kant and Hegel; 
and on the other, men who entered upon aesthetic specula- 
tion either as connoisseurs of some special department, as 
Winckelmann and Lessing, or even as productive artists — 
for example, Schiller and Goethe. 

Systematic II. Germcn Wriiei's. — The first of the Germans who 

treatises;— attempted to fit a theory of the Beautiful and of Art 

Baumgai- into a complete system of philosophy was Baumgarten. 

ten- Adopting the Wolffian principles of knowledge, as modi- 
fied by Leibnitz, he thought he was completing that 
system by setting over against logical knowledge, whose 
object IS truth, aasthetic knowledge, which has to do 
with beauty. The former is conceptive knowledge (be- 
greifendes ErTcemen), the act of the understanding, and 
its result as the science of clear conceptions is embodied 
in logic. .^Esthetic has to do, not with clear, but con- 
fused conceptions {verworrene Vorstellungen), namely, sen- 
suous knowledge. The beautiful is defined by Baumgarten 
as the perfection of sensuous knowledge, and the ugly is 
that which struggles against this perfection; and, con- 
sistently with this view, he first employed the term 
aesthetic [mihdica) to denote a theory of the Beautiful 
He held that perfection, as harmony of object with its con- 
ception or notion [Begriff], presents itself under three as- 
pects : — (1.) As truth for pure knowledge , (2.) As beautyfor 
obscure perception; (3.) As goodness for the capacities of 
desire or will. It will be seen at once by the thoughtful 
student that this mode of deahng with impressions of 
beauty, &o., simply as intellectual elements (confused con- 
ceptions), must fail to account for their emotional aspects — 
feeling, which is the very soul of the aesthetic impression, 
being radically distinct from conception and knowledge. 
Still Baumgarten did service in separating so sharply the 
provinces of logic, ethics, and aesthetics, and in connecting 
the latter with the impressions of the senses. The details 
of his SBsthctics are mostly unimportant. Brom Leibmtz’s 
theory of a pre-estabhshed harmony, and its consequence 
that the world is the best possible, Baumgarten concluded 
that nature is the highest embodiment of beauty, and that art 
must seek as its highest function the strictest possible imita- 
tion of nature. Baumgarten had several disciples in this con- 
ception of aesthetics, as Sulzer and Moses Mendelssohn. 

Kant. The next original philosophical scheme of aesthetics 
is that of Kant. His system of knowledge falls into 
three branches— the critique of pure reason, which has to 
determine what are the a priori elements in the know- 
ledge of objects; the critique of practical reason, which 
inquires into the ayjn’on determinations of the will; and 
the critique of judgment, which he regards as a connecting 
link between the other two, and which has to do with any 
a priori principles of emotion (pleasure and pain), as 
the middle term between cognition and volition. This 
judgment Kant divides into the aesthetic, when pleasure 
or pain is felt immediately on presentation of an object; 
and the teleological, whidi impKes a pre-existing notion, 
to which the object is expected to conform. He attempts, 
in a somewhat strained manner, to define the Beautiful by 
help of his four categories. In qmlity beauty is that 
which pleases without interest or pleasure in the existence 
of the object. This distinguishes it from the simply Agree- 
able and the Good, the former stimulatiiig desire, and the 
latter giving motive to the will. In gumtity it is a uni- 
versal pleasme. Tinder the aspect of relatmiy Beautiful 


E T I 0 8 217 

is the form of adaptation (Zioechncissigheit) without any 
end being conceived Finally, in modality it is a necessary 
satisfaction, pleasing not by a universal rule, this being 
unassignable, but by a serms communis, or agreement of 
taste. Kant is not very consistent in carrying out these 
distinctions. Thus, for example, he recognises in fitness a 
XiarfaLCular siiecies of beauty, namely, ‘'adhering” as dis- 
tinguished from “free” or intrinsic beauty, without re- 
cognising that this tmphes the presence of a notion. So, 
m disclosing the objective validity of our aesthetic im- 
pressions, he decides that the highest meaning of beauty 
IS to symbolise moral good; and, lu even a more fanciful 
manner than that of Mr Euskin, he attaches moral ideas, 
as modesty, frankness, courage, &c,, to the seven primary 
colours of the Newtonian system. Yet he does not admit 
that the perception of this symbohe function involves any 
notion. Once more, he attributes beauty to a single colour 
or tone by reason of its punty. But such a de^ition of 
the form of the Beautiful clearly involves some notion in 
the percipient mind Kant further applies Ms four cate- 
gories, with stdl less of fruitful suggestion, to the Sublime, 

The satisfaction of the Sublime is a kind of negative plea- 
sure created through the feeling of a momentary restraint 
(Hetrmung) of vital force, and of a subsequent outpouring 
of the same in greater intensity. The feeling of the in- 
adequacy of the imagination is succeeded by a consciousness 
of the superiority of reason to imagination. The sentiment 
is thus a kind of wonder or awe. Subhmity is either mathe- 
matical, that of magnitude, or dynamical, that of nature’s 
might. He allows no sublimity to passions, as rage or 
revenge. Kant has, too, a theory of the Ri^culons, the 
effect of which he lays, oddly enough in respect to the rest 
of his doctrine, in a grateful action ol the body, the muscles 
of the diaphragm, Ac., giving a sense of health. This 
action takes place on the sudden relaxation of the under- 
standing when kept in a state of tension by expectation. 

The cause of laughter, or the Eidiculous, may hence he 
defined as “ the sudden transformation of a tense expecta- 
tion into nothing.” He placed the beauty of nature 
above that of art, whidi can be of value only mediately, 
not as an end in itself. He classifies the arts according as 
they express the sesthetic idea — ^whatever this may mean 
after his exclusion of all definite conception from the per- 
ception of beauty. Just as expression in speech consists 
of articulation, gesticulation, and modulation, answeiiug 
to thought, intuition {Anschamng), and feeling, so we have 
three kmds of art — (1.) Those proceeding orally (redende), 
oratory and poetry; (2.) Those of visible imago (bildende), 
plastic art and painting; and (3.) “the art of the play of 
feelings,” namely, music and “ colour art,” wMch last is 
not de&ed Kant’s system is very defective, and some 
of its inconsistencies were pomted out by Herder in Ms 
Kdlugone, who lacked, however, phdosopMc accuracy. 

Herder denied Kant’s distinctions between the Beautiful, 
the Good, and the Agreeable, saying that the first must be 
deared as well as satMying, and the second be loved as well 
as prized. Yet herein Kant is decidedly superior to Ms 
critic. Herder held, in opposition to Kant, that all beauty 
includes significance {BedeutsamMt), and cannot affect 
us apart from a notion of perfection. But here^ too, Kant 
is to be preferred, since his theory does not assume all 
beautiful objects to contain some one element or form 
capable of being detected. Kant’s real additions to 
aesthetic theory consist in the better separation of the 
Beautiful from the Good and Agreeable, in the prominence 
given to the emotional side of sesthetic impressions, and 
in the partial recognition of the relativity of aesthetic 
judgment, more especially in the case of the Sublime. 

After Kant the next pMlosopher to discuss the meta- ScteHing, 
physics of the Beautiful and art is Schelling. He sought 
L — 28 
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to engraft art uiion Ins curious system of transcendental 
idealism in a manner ivLicli can only be family indicated 
here. In Schelhng's metaphysical s5"stem the relation of 
subject and object is conceived as identity. Each exists, 
yet not uiJcpGudently of the other, but identified in a 
higher, the absolute. They may be conceived as two poles 
represeiituig different directions, but yet inseparably joined. 
All knowledge rests on this agreement. Either nature, the 
object, may be conceived as the prius, and the subject con- 
structed out of it] or the subject may be taken as the jmits, 
and the object constmeted from it. These are the two 
poles of knowledge, and constitute the philosophy of nature 
and the transcendental philosophy. The latter, like Kant’s 
philosophy of mind, is based on a threefold conception of 
the powers of human nature. It consists of — (1.) Theoretic 
philosophy, deahng with peiception; (2.) Practical philo- 
sophy, discussing the wiU and freedom, and (3.) The philo- 
sophy of art. The aim of the last is thus expressed: The 
effo must succeed in actually iierceiving the concord of sub- 
ject and object, which is half disguised in perception and 
voUtion. This concord is seen within the lunits of the cyo 
in artistic perception only Just as the product of nature 
is an unconscious product like a conscious one, in its de- 
signfulness, so the product of art is a conscious product 
hke an unconscious one. Only in the work of art dots 
intelligence reach a peifcct perception of its real self. 
This 13 accompanied by a feeling of infinite satisfaction, all 
mystery bemg solved. Through the creative activity of 
the artist the absolute reveals itself in the perfect identity 
of subject and object. Art is thoiefore higher than philo- 
sophy. Schelling thus sets the beauty of art far above that 
of nature. As to the form of the beautiful he is very vague, 
leaning now to a conception of haimony in the totality of 
the world (Weltall), and now to a Platonic conception of 
primitive forms (Ifrhilder) of perfection. He has a very 
intricate classificatiou of the aits, based on his antithesis 
of object and subject, reality and ideality. A curious 
feature of Schellin^s theory is his applicatiou of his one 
fundamental idea to tragedy. The essence of tragedy is, 
he thinks, an actual conflict of hberfcy in the subject with 
objective necessity, in which both being conquered and 
conquering, appear at once in the perfect indifference. 
Antique tiagedy he holcbt, accordingly, to be the most per- 
fect composition of all arts. 

Hegel. Pas.sing over Solger, whose aisthetic doctrine is little 
more than a revival of Platonism, we come to HegeL His 
system of philosophy falls into thi’eo parts, all based on 
the self-nioveinent of the idea or absolute : — (1.) Tho ! 
logic discussing the pure universal notions which are the 
lo^cal evolution of the absolute, as pure thought] (2.) 
Philosophy of nature — ^the disruption of thought, the idea, 
into the particular and external, (3.) Philosophy of the 
spirit— the return of thought or tie absolute from this 
self-alienatioii to itself in self-cognisant thought. Just 
as the absolute, so has spirit a series of three grades to 
traverse — (a.) Subjective spirit or iuteUigonce, relating 
itself to the rational object as something given, (b ) Ob- 
jective spint or will, which com’erts the subjectivised 
theoretical matter (truth) into objectivity] (c.) Absolute 
spirit, which is the return of the spirit from objectivity to 
die iclcahty of cognition, to the perception of the absolute 
Idea. This again has three stages— (1.) Art, in which the 
absolute is immediately present to sensuous perception; 
(2.) lieh^on, which embodies certainty of the idea as 
above all immediate reality, and (3.) Philosophy, tie unity 
of these. According to this conception, the beautiful is 
defined as the shining of the idea through a sensuous 
medium (as colour or tone). It is said to have its Me in 
shimng or appearance {Heliem), and so differs from the true, 
which is not real sansnous existence, but the universal idea 
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coutamed in it for thought. He defines the foim of the 
Beautiful as unity of the manifold. The notion {Begriff) 
gives necessity in mutual dependence of parts (uiuty), 
while the reality demands the appearance or sciiiblanco 
(Scltdn) of liberty in the parts. Ho discu&.ses very fully 
the beauty of nature as immediate unity of notion and 
leality, and lays great emphasis on the beauty of organic 
life. But it 13 in art that, like Schelling, he finds the 
highest revelation of the Beautiful. Art makes up the 
de fip jenc ifla of natural beauty by bringing the idea mto 
clearer li gh t, by showmg the external in its life and spirit- 
ual animation. The various forms of art depend on the 
various combinations of matter and form. In Oriental 
or symbolical art matter is predominant, and the thought 
is struggling through with pain so as to reveal the ideal 
In the classical form the ideal has attained an adequate 
existence, form and matter being absolutely commensurate. 

Lastly, in the romantic form, matter is reduced to a 
mere show, and the ideal is supreme, Hegel classifies the 
individual arts according to this same principle of the rela- 
tive supremacy of form and matter— (1.) The beginning of 
art is architecture, m which as a symbolic art the sensuous 
material is in excess. (2.) Sculpture is less subjected to 
matter, and, as representing the living body, is a step to- 
wards a higher ideality. ( 3, ) Painting, winch is tho romantic 
art Kay k$o)(pv, expresses the fuU life of the soul. By the 
elimination of the third dimension of space, and the 
employment of a coloured plane, painting rids itself of the 
coarse material substrate of sculpture, and produces only 
a semblance of materiality. (4.) In music, which employs 
pure tone, all the elements of space are suppressed, and 
hence its content is the inner emotional nature {Gmuth). 

Music is the most subjective of tho arts. (5. ) Poetiy has the 
privilege of universal expression. It contains all the other 
arts in itself, namely, the plastic ait in tho epos, music in 
the ode, and tho unity of both in the drama. 

Several systems of sesthetics, more or less Hegelian in Dialectic 
character, can only be referred to in passing. Weisse the 
defined iBsthetics as the science of the idea of beauty, and 
explained the Beautiful as the entrance of the univorsd or of 
the essence into the limited and finite, that is, the cancelling 
or annulling of truth {dk aufgelwbeM WaMmt), By thus 
recognising an internal contradiction in all beauty, he sought 
to develope, by a curious dialectical process, tho ideas of the 
TJgly, the Sublime, and the Ludicrous. He treats each of 
these three in immediate contrast to beauty. Ugliness is the 
immediate existence of beauty. It appears as tho negative 
moment in the Sublime, and in the Ludicrous this negativity 
is again cancelled and resolved into aflinnation so as to con- 
stitute a return to the Beautiful. A like attempt to deter 
mine the relations of the Ugly, Comic, cfcc., as moments of 
the self-revealing idea was made by several Hegelians. 

Thus Kuge, in ms Ahhandlmg iiher das Komische, teaches 
that subhmity is the aesthetic idea striving to find itseff 
together with the satisfaction of this striving. If, how' 
ever, the idea lose itself, sinking away in a kind of swoon, 
we have the Ugly, Finally, when the idea recovers from 
the swoon, its new birth is attended with a feeling of 
amusement {Erhdterung), and then we have the effect of 
the Ludicrous. Bosenkranz, in his des Uciss- 

Ikhen, conceives the Ugly as the negation of the Beatitifu], 
or as the middle between the Beautiful and the Ludicrous, 
and seeks to trace out its various manifestations in form- 
lessness in nature, incorrectness in artistic representation, 
and deformity or the disorganisation of the Beautiful in 
caricatura Schasler, again, seems to hold that the Ugly is 
co-ordinate with the Beautiful, being the motor principle 
that drives the Beautiful from the unconditioned rest of 
the Platonic idea, from the sphere of empty abstractness 
to actuality. This fundamental contradiction reveals itself 
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as the contrast of matter and spirit, rigid motionlessness 
and motion, and appcara in art as the antithesis of the 
suhhme and graceful {das Aimuthi/je), the latter containing 
the Naif, the Pietty, and the Ridicdous. Finally, Theodor 
Vischer seeks to settle these subtle relationships in this 
manner: lie supposes the Sublime to be the sundering of 
the aesthetic idea and its sensuous image {Gd)ild) from the 
state of unity constituting the Beautiful, the idea reaching 
as the infinite over against the finite of the image. The 
image now resists the sudden rupture, and in asscitmg 
itself as a totality in defiance of the idea becomes the U^y. 
The Comic, again, is the resnlt of some partial and appa- 
rently involuntary recognition of the rights of the idea by 
the rebellious image Schasler says, in criticising the 
news of Yischer, that it is difficult not to be satirical in 
describing the dialectic artifices to which the idea is here 
compelled, httle suspecting how easily any simfiar attempt 
to adjust relations between these ideas, looked at objectively 
as movements of the supreme idea, may appear equally naif 
and funny to a mind not already oppressed with the resist- 
ing burden of its oivn abstractions. 

Theodor Vischer, the last of the Hegelians named here, 
has produced the largest and most laborious system of 
metaphysical aesthetics, and a brief account of its scope 
must bo given to complete our history of the German 
systems. He defines aesthetics as the science of the Beau- 
tiful. His system falls into three parts: (1.) Metaphysic 
of the Beautiful; (2.) The Beautiful as one-sided existence 
—beauty of nature and the human imagination; (3.) The 
subjective-objective actuality of the Beautiful— Art. The 
metaphysic again falls into two parts— the theory of simple 
beauty, and that of the Beautiful in the resistance of its 
moments (the Sublime and Ridiculous). He defines the 
Beautiful as “the idea in the form of limited appearance.” 
His disCTissiona of the various beauties of nature, the 
organic and inorganic world, are very fuE and suggestive, 
and his elaboration of the principles of art (excepting those 
of music, which he left another to elucidate), is marked 
by a wide and accurate knowledge. He divides the arts 
into— (1.) The objective, or eye arts (architecture, sculpture, 
and painting); (2.) Subjective, or ear arts (music); (3.) 
Subjective-objective arts, or those of sensuous conception 
(poetiy). He subdivides the first into those of measuring 
sight (architecture), touching sight (sculpture), and sight 
lu’oper (painting). Vischer’s style is very laboured. His 
propositions fall into the form of mathematical theorems, 
and are made exceedingly incomprehensible by the ex- 
cessive subtleties of his metaphysical nomenclature. 

Other There are several other systems of sesthetics which 
(Jerman deserve mention here, but space does not allow of a Ml 

jjrstems. account of them. Of these the most important are the 

theories of Herbart, Schopenhauer, and von Kirchmann. 
Herhart’s views are based on his curious psychological 
conceptions. He ^ores any function iu the J^utiM as 
expressive of the idea, and seeks simply to determine the 
simplest forms or the elementary judgments of beauty. 
Schopenhauer’s discussions, connecting beauty with his 
peculiar conception of the universe as volition, are a curious 
contribution to the subject. As a specimen of his specula- 
tions, one may give his definition of tragedy as the rejue- 
sentation of the horrible side of life, the scornful dominion 
of accident, and the inevitable faU of the just and itmo- 
cent, this containing a significant glimpse into the natae 
of the world and existence. Yon Kirchmann has written 
a two-volume work on aesthetics, which is interestiug as a 
reaction against the Hegelian method. It professes to he 
an attempt to base the science on a realistic foundation, 
and to apply the principles of observation and induction 
long acted upon in natural science. 

The German ajsthetic speculations not elaborated into 
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complete systems are too numerous to be fuEy represented Incomplete 
here. Only a few of the most valuable contributions to the 
thcoiy wiE be aEuded to. Winckeliuanu’s services to the 
development of plastic art do not directly concern us. maun. 

Of his theory of plastic beauty, based exclusively on the 
principles of Greek sculpture, littlo requires to be said. 

He fimt pointed to the real sources of superiority in antique 
creations, by emphasising the distinction between natui'al 
and ideal beauty, the aesthetic value of contour as an 
ideal element, the beauty of expression as the manifestation 
of an elevated soul, and consisting of a noble simphcity 
and a quiet grandeur. But by too exclusive an attention 
to Greek art, and indeed to sculpture, his theory, as an 
attempt to generalise on art, lacks completeness, making 
httle room for the many-sidedness of art, and narrowing it 
down to one, though an exalted, ideal. 

Lessing’s services to the scientific theory of ait aie far Less’ag 
greater than those of Winckelmann. He is the first modem 
who has sought to deduce the special function of an art 
from a consideration of the means at its disposal. In his 
Zaohm, he defines the boundaries of poetry and painting 
in a manner which has scarcely been improved on since. 

In sEght divergence from Winckelmann, who had said that 
the representation of crying was excluded from sculpture 
by the ancients as unworthy of a great soul, Lessing sought 
to prove that it was prohibited by reason of its incom- 
patibflity with the conditions of plastic beauty. He 
reasoned from the example of the celebrated group, the 
Laokoon. Yisible beauty was, he said, the first kw of 
ancient scnlpture and painting. These arts, as employing 
the co-existent and permanent in space, are much more 
Emited than poetry, which employs the transitory and suc- 
cessive impressions of sound. Hence, expression is to 
poetiy what corporeal beauty is to the aits of visible form . 
and colour. The former has to do with actions, the latter 
with bodies, — ^that is, objects whose parts co-exist. Poetiy 
can only suggest materid objects and visible sceneiy by 
means of actions ; as for exajnple, when Homer pictures 
Juno’s chariot by a description of its formation piece by 
piece. Painting and scnlpture, again, can only suggest 
actions by means of bodies. From this it Mows that the 
range of expression in poetry is far greater llion in visible 
art. Just as corporeal beauty loses much of its charm, so 
the visible Ugly loses much of its repulsivenesa by the suc- 
cessive and transient character of the poetic medium. 

Hence poetry may introduce it, while painting is forbidden 
to represent it Even the Disgusting may be skilfuEy 
employed in poetry to strengthen the impression of the 
Horrible orEidicnlous; whEe painting can only attempt this 
at its peril, asin Pordenone’s Interment of Christ, in which 
a figure is represented as holding its nose. Yisible imita- 
tion being immediate and permanent, the painful element 
cannot be softened and disguised by other and [ileasing 
mgredients (the Laughable, &c.), as iu poetry. As Schasler 
says, Lessing’s theoiy hardly makes room for the effects of 
individuaEty of character as oue aim of pictorial as well as 
of poetic art. Yet as a broad distinction between the tv'o 
heterogeneous arts, limiting, on the one hand, pictorial de- 
scription in poetry, and the representation of the painful, 
low, and revolting in tlie arts of vision, it is unassailable, 
and constitutes a real discovery in aisthetics. Lessing’s 
principles of tlie drama, as scattered through the critiques 
of the IlawJtnivg J)raimi%rgy, are for the most port a fur- 
ther elucidatiou of Aristotelian principles, of great value to' 
the progress of art, but adding comparatively Ettle to the 
theoiy. Its conspicuous points are the determination 6f 
poetic truth as shadowed forth by Aristotle, and the dif- 
ference between tragedy and comedy in rei^ect to' Eborty 
of invention both of fable and of character; secondly, the 
rea^ertion that both iekr and pity; afiudi hot simply one of 
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these, are the effects of every tragedy, and that it is false 
dramatic art to attempt to represent either the sufferings 
of a perfect martyr, or the actions of some monstrous 
horror of wickedness, as Corneille and the French school 
had urged, lastly, the interpretation of Aristotle’s purificar 
tion of the passions as referring to this very fear and pity, 
and pointing to a certain desirable mean between excessive 
sensibility and excessive callousness, Schasler says that 
if Lessing had had an Aristotle to lean on in the Lwolmn as 
in the Dramaturgy, it would have been more valuable. 
Others might be ^posed to say that if he had been as 
free from the traditions of authority in the DramMiirgy 
as he was in the Laxikom, the former mi^t have contained 
as much in the way of real discovery as the latter. 

The partial contributions to esthetics after Lessing 
Qoetbe. need not long detain us. Goethe wrote several tracts on 
aesthetic topics, as well as many aphorisms. He attempts 
to mediate between the dauns of ideal beauty, as taught 
by ‘Windcelmann, and the aims of individualisation. 
Schiller. Schiller discusses, in a number of disconnected essays and 
letters, some of the principal questions in the philosophy 
of art. He looks at art as a side of culture and the forces 
of human nature, and finds in an aesthetically cultivated 
soul the reconciliation of the sensual and rational His 
letters on aesthetic education {Ueler die cEstJidische Drzie- 
hung dcs Mensclien) are very valuable, and bring out the 
connection betu’een assthetic activity and the umversaJ im- 
pulse to play {Spieltrieb). This impulse is formed from 
the union of two other impulses — ^the material {Stoftrieb) 
and the formal (Fomiri'eS)— the former of which seeks to 
make real the inner thought, the latter to form or fashion 
this reality. Schiller’s thoughts on this topic are cast in 
a highly metaphysical mould, and he makes no attempt to 
trace the gradual development of the first crude play of 
children into the aesthetic pleasures of a cultivated matu- 
rity. He fixes as the two conditions of lesthetic growth, 
moral freedom of the individual and sociability. He 
philosophic basis of Schiller’s speculation is the system of 
Kant. Another example of this kmd of reflective discus- 
sion of art by hterary men is afforded us in the Vwschde 
Jean Paul, der Mdhtih of Jean Paul Richter. This is a rather am- 
bitious discussion of the Sublime and the Ludicrous, and 
contains much valuable matter on the nature of humour iu 
romantic poetry. Jean Paul is by no means exact or 
systematic, and his language is highly poetia His defini- 
tions stake one as hasty and inadequate : for example, 
that the Sublime is the applied Infinite, or that the Ludi- 
Other crons is the infinitely Small, Other winters of this class, 

writers as Wilhelm von Hnmboldt, the two Schlegds, Gervinus, 

though they have helped to form juster views of the 
several km^ of poetry, (See., have contributed little to the 
general theory of art. F, Schlegel’s determination of the 
principle of romantic poetry as the Interesting, in opposi- 
tion to the objectivity of antique poetiy, may be cited as 
a good example of this group of speculations. 

Attempts Fo account of German {esthetics can be complete with- 
to deter- out some reference to the attemiits recently mMa by one 
InstLrtwe naturalists to determine experimentally the physiail 
or sensa- conditions and the net sensational element of artistic im- 
tiond ele- pression. Of these, the most imposing is the devdopment 
meat in by Helmholtz of a large part of the laws of musical com- 
position, harmony, tone, modulation, Ac., from a simple 
physic{ti hypothesis as to the complex character of what 
appear to us as elementary tones. Another interesting 
experimental inquiry has been instituted ly Fechner into 
the alleged superiority of "the golden section” as a visible 
proportion. Zeising, the author of this theory, asserts 
that the most pleasing division of a line, say in a cross, is 
the golden section, where the smaller division is to the 
larger as the latter to the sum- Fechner describes in Hs I 


contribution Zur eosperimentalen, Mdlietik a series of 
experiments on a large number of different persons, in 
which he supposes he eliminated aU effects of individual 
association, and decides in favour of the hypothesis. He, 
however, assumes that this visible form must jilease pri- 
marily, and does not recognise that any constant association 
growing up in all minds alike would give precisely the 
results. Finally, allusion may be made to some 
ingenious but very forced attempts of Unger and others 
to discover harmonic and melodious relations among the 
elementary colours, 

TTT. Irmik writers ouMstlietics.—ln passing from German Partial 
to French writers on {esthetical topics we find, as might be ex- discussions 
pected, much less of metaphysical assumption and a dearer P™' 
perception of the sdentific character of the problem. At the 
same tune, the authors are but few, and their works mostly 
of a fi£igmeutaiy character. Passing by the Jesuit Andr6, 
who sought to rehabihtate Augustin’s theory of the Beauti- 
ful, we &st hght on the name of Batteux. In his Qours Bntteux. 
de BdUs Ldtres{Vl^^) he seeks to determine the aims of art 
by eluddating the meaning and value of the miitation of 
nature. He classifies the arts according to the forms of 
space and time, those of either division being capable of 
combining among themselves, but not with those of the 
other, ThiM architecture, sculpture, and painting may 
co-operate in one visible effect; also music, poetry, and the 
dance. Diderot, again, in the Dncydoiwdie, sought to Diderot 
define beauty by making it to consist in the perception of 
relations. In his Emis sur la Pdnture he follows Bat- 
teux in extollmg naturalness, or fidelity to nature. Another 
very inadequate theory of beauty was propounded by Pfere 
Bnffier. He said it is the type of a spedes which gives Buffier, 
the measure of beauty. A beautiful face, though rare, is 
nevertheless the model after which the largest number is 
formed. Not unhke this theory is a doctrine propounded 
by H. Taina In his work, De V Ideal daw VAii, he pro- Taine. 
ceeds in the manner of a botanist to determine a scale of 
diaracters m the physical and moral man, according to the 
embodiment of which a work of art becomes ideal. The 
degree of universahty or impoitance, and the degree of 
beneficence or adaptation to the ends of life in a character, 
give it its measure of oesthetic value, aud render the work 
of art, which seeks to represent, it in its purity, an ideal 
work. 

The only elaborated systems of aesthetics in French The sya- 
hterature are those constructed by the spiidtucdistes, that tema of the 
is, the philosophic followers of Reid and D. Stewart on fPintual- 
the one hand, and the German idealists on the other, who 
constituted a reaction against the crude sensationalism of 
the 18th century. They aim at elucidating what they call 
the higher and spiritual element iu sesthetio impressions, 
and wholly ignore any capability in material substance or 
external sensation of affording the peculiar delights of 
beauty. The lectures of Cousin, entitled Du Yrcd, du Beau^ 
et du Bien, the Gours d’EstUtigue of Jouffroy, aud the 
systematic treatise of Levflque, Da Science du Beau, are 
the principal works of this school. The last, as the most r.6vSquo. 
elaborate, will afford the student the best insight into this 
mode of speculation. The system of L^vflque falls into 
four parts-^1.) The psychological observation and classifi- 
cation of the effects of the Beautiful on human intelligence 
and sensibility; (2.) The metaphysie of beauty, which 
determines whether it has a real objective existence, and 
if so, what is the internal principle or substance of this 
objective entity; and further seeks to adjust the relations 
of the Beautiful, the Sublime, the Ugly, and the Ridiculous 
in relation to tMs principle; (3.) The application of these 
psychological and metaph;pic^ principles to the beauty of 
nature, animate aud inanimate, and to that of the Deity; 

(i.) Their application to the arts. The influence of the 
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Germans in tMs mode of systematising is apparent. All beauty. His views are higbly metaphysical and Platonic The intu!- 
the characters of beauty in external objects, as a flower, in character. The Beautiful and the Good are combined in "tivists. 
of which the principal are size, unity and variety of parts, one ideal conception, much as with Plato. Matter in itself Shaftos- 
intensity of colour, grace or flexibility, and correspondence is r^ly. The order of the world, wherein all beauty really 
to environment, may be summed up as the ideal grandeur resides, is a spiritual pHncijile, all motion and hfe being 
and order of the species. These are perceived by reason the product of spirit. The pnnciple of beauty is perceived 
to be the manifestations of an invisible vital force. Simi- not with the outer senses, but with an internal — ^that is, 
krly the beauties of inorganic nature are translatable as the moral — sense (which perceives the Good as well). This 
the grand and orderly displays of an immaterial physical perception affords the only true delight, namely, spiritual 
force. Thus all beauty is in its objective essence either enjoyment. Shaftesbury distingmshes three grades of the 
spirit or unconscious force acting with fulness and in Beautiful, namely, (1.) Inanimate objects, including works 
order. It is curious that L4v^que in this way modifies of art; (1) Living foms, which reveal the spiritual forma- 
the strictly spiritual theory of beauty by the admission of tive force; and (3.) The source from which these forms 
an unconscious physical force, equally with spirit or mind, spring, God, 

as an objective substratum of Beautiful. He seeks. In his Inqiiir;/ into tht Original of our Ideas of Beauty Hutche&on 
however, to assimilate this as nearly as possible to con- and Virtue, Hutcheson follows many of Shaftesbury’s ideas, 
scions energy, as immaterial and indivisible. The aim of Yet he distinc% disclaims any independent self-existing 
art is to reproduce this beauty of nature in a beautiful beauty in objects apart from percipient minds. “All 
manner, and the individual arts may be classified according beauty,” he says, “ is relative to the sense of some mind 
to the degree of beautiful force or spirit expressed, and the perceiving it.” The cause of beauty is not any simple 
degree of power with which this is interpreted. Accord- sensation from an object, as colour, tone, but a certain 
ingly, they are arranged by Leveque in the same order as order among the parts, or “ uniformity amidst variety.” 
by Hegel. The faculty by which this principle is known is an internal 

IV. Italian and Butch Writers — ^There are a few sense which is defined as “ a passive power of receiving 

writers on msthetic subjects to be found in Italian and ideas of beauty from all objects in which there is uniformity 
Dutch literature, but they have little of original speculation, in variety.” Thus Hutcheson seems to have supposed that 
The Italian, as Pagano and Muratori, follow French and beauty, though always residing in uniformity in variety as 
English writers. One Dutch writer, Franz Hemsterhuis its form, was still something distinct from this, and so 
(18th century), is worth naming. His philosophic views in need of a peculiar sense distinct from reason for the 
are an attempt at reconciliation between the sensational appreciation of it. But his meaning on this point is not 
and the intuitive systems of knowledge. The only faculty dear. This faculty is called a sense, because it resembles 
of true knowledge is an internal sense, nevertheless all tme the external senses in the immediateness of the pleasure it 
knowledge comes through tlie senses. The soul, desiring expenences. Tho perception of beauty, and the delight 
immediate and complete knowledge, and being limited by attending it, are quite as independent of considerations of 
its union with tho senses, which are incapable of perfectly principles, causes, or usefulness in the object, as the plea- 
simultaneous action, strives to gain the greatest number surable sensation of a sweet taste. Further, the effect of a 
of the elements of cognition or ideas in the shortest pos- beautiful object is like tho impression of our senses in its 
siblo time. In proportion as this effort is successful, tho necessity, a beautiful thing being always, whether we will 
knowledge is attended with enjoyment. The highest or no, beautiful. In the second place, this sense is called 
measure of this delight is given by beauty, wherefore it may internal, because tho appreciation of beauty is dearly dis- 
be defined as that which affords the largest number of ideas tinct from tho ordinary sensibility of the eye and ear, 
in the shortest time. whether emotional or intelloctual and disenminative, many 

V. English Writers . — ^In tho msthetic speculations of persons who possess the latter intact being totally destitute 
English writers, we find still loss of metaphysical construe- of the former. Another reason is, that in some affairs 
tion and systematisation than in those of Ikench thinkers, which have little to do with the external senses, beauty is 
Indeed, it may be said that there is nothing answering to perceived, as in theorems, universal truths, and general 
the German conception of sesthetic in our literature. The causes. Hutcheson discusses two kinds of beauty — abso- 
inquiries of English and Scotch thinkers have been directed lute or original, and relative or comparative. The former 
for the most part to very definite and strictly scientific pro- is independent of aU comparison of the beautiful object 
blems, such as the psychological processes in the perception of with another obj ect of which it may be an imitation. The 
the Beautiful. The more moderate metaphysied impulses of latter is perceived in an object considered as an imitation or 
our countrymen have never reached beyond the bare asser- resemblance of something else. He distinctly states that “an 
tion of an objective and independent beauty. Hence we find exact imitation may stiU be beautiful though the original 
that the German historians regard these special and limited were entirely devoid of it;” but, curiously enough, will not 
discussions as so many empincal reflections, whoUy devoid allow that Ihis proves his previous definition of beauty as 
of the rational element in true philosophy. Schasler speaks “uniformity amidst variety” to be too narrow. He seems 
of these essays as “ empiiistic aesthetics,” tending in one to conceive that the original sense of beauty may be 
direction to raw materialism, in the other, by want of “varied and overbalanced” with the secondary and subor- 
method, never lifting itself above the plane of “ an sesthe- dinate kind. Hutcheson spends a good deal of time in 
ticising dilettanteism.” English writers are easily divisible proving the universality of this sense of beauty, by show- 
into two groups — (1.) Those who lean to the conception ing that aU men, in proportion to the enlargement of their 
of a primitive objective beauty, not resolvable into any intellectual capacity, arc more delighted with uniformity 
simpler ingredients of sensation or simple emotion, whidh than the contrary. He argues against the supposition that 
is perceived intuitively either by reason or by some special custom and education are sources of our perception of 
facuHy, an internal sense; (2.) Those who, tracing the beauly, though he admits that they may enlarge the capa- 
genesis of beauty to the union of simple impressions, have city of our minds to retain and compare, and so may add to 
been chiefly concerned with a psychological discussion of the delight of beauty. 

the origin and growth of our aesthetic perceptions and The next writer of consequence on tho intuitive side is R<ad 
emotions. Eeid. In the eighth of Ms Essays on the InteUecfml 

Lord Shaftesbury is the first of the intuitive writers on Powers he discusses the faculty of taste. TTo held, on the 
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ground of common sense, that beauty must exist in objects 
independently of our minds. As to the nature of the 
Beautiful, he taught that all beauty resides primarily in the 
faculties of the mind, intellectual and moral. The beauty 
which is spread over the face of visible nature is an emana- 
tion from this spiritual beauty, and is beautiful because it 
symbolises and expresses it. Thus the beauty of a plant 
resides in its perfection for its end, as an expression of the 
wisdom of its Creator. Bcid's theory of beauty is thus 
purely spiiitual. 

3 ir w. The celebrated Lectures on Metaphysics of Sir W. Hamilton 

Jamilton. do not, unfortunately, contain more than a slight prelimin- 
ary sketch of the writer’s theory of the emotional activities. 
He defines pleasure, following very closely the theory of 
Ajistotle, as “ a reflex of the spontaneous and imimpoded 
exertion of a power of whose energy we are conscious” 
(vol ii. p. 440). And, in perfect agreement with this con- 
ception, he divides the various foehngs according to the 
faculties or powers, bodily or mental, of which they are the 
concomitants. In the sdieme thus ffiintly shadowed forth, 
tlio sentunenta of Taste are regarded as subserving both 
the subsidiary and the elahorative faculties in cognition, m 
other words, the Imagination and the ITnderstandhig. The 
activity of the former corresponds to the element of variety 
in the beautiful object, while that of the latter is concerned 
with its umty. A beautiful thing is accordmgly defined 
“ as one whose form occupies the Imagination and Under- 
standing in a free and full, and, consequently, in an agree- 
able activity’’ (p, 512). In this way, the writer conceives, 
ho comprehends all pre-existing definitions of beauty. He 
explicitly excludes all other vaiietiea of pleasure, such as 
the sensuous, from the proper gratification of beauty. Tlie 
msthetic sentiment is thus regarded as unique and not 
resolvable into simpler feelings. Similarly, he denies any 
proper attribute of beauty to fitness. The essence of the 
sentiment of sublimity he finds, much in the same way as 
Kant, in a mingled pleasure and pain; “of pleasure in the 
consciousness of the strong energy, of pain in the consdous- 
ness that this energy is vain.” He recognises three forms 
of Sublimity: those of Extension or space, of Pretension 
or time, and of Intension or power. Finally, he thinks 
that the Picturesque differs from the Beautiful lu appeahng 
simply to the imagination A picturesque object is one 
whose parts are so palpably unconnected that the under- 
standing is not stimulated to the perception of unity. 

Rnskin. A very like interpretation of beauty, as spiritual and 
typical of divine attributes, has been given by Mr Euskin 
in the second volume of his Modern Painters. This part of 
his work, bearing the title “ Of Ideas of Beauty,” has a very 
systematic appearance, but is in fact a singularly desultory 
series of msthetic ideas put into a very charming language, 
and coloured by strong emotion. Mr Euskin distinguishes 
between the theoretic faculty concerned in the moral per- 
ception and appreciation of ideas of beauty and the 
imaginative or artistic faculty, which is employed in re- 
garding in a certain way and combining the ideas received 
from external nature. The former, he thinks, is wrongly 
named the cesihetic faculty, as though it wore a mere 
operation of sense. The object of the faculty is beaufy, 
which Mr Euskin divides into typical and vital beauty. 
The former is the external quality of bodies that typifies 
some divine attribute. The latter consists in “ the appearance 
of felicitous fulfilment of function in living things,” The 
forms of typical beauty are— (1.) Infinity, the type of the 
divine incomprehensibility; (2.) Unity, the type of the 
divine comprehensiveness; (3.) Eepose, the type of the 
^vine permanence; (4 ) Symmetry, the type of the divine 
justice; (5.) Purity, the type of riie divine energy; and 
(6.) Moderation, the type of government by law. Vital 
beauty, again, is regarded as relative when the degree of 
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exaltation of the function is estimated, or genciuc if only 
the degree of conformity of an individual to the appointed 
functions of the species is taken into account Mr Kuskin’s 
wide knowledge and fino msthetic perception make his 
works replete with valuable suggestions, though he appears 
wanting in scientific accuracy, and lacks, as Mr Mill has 
pointed out, all appreciation of the explanatory power of 
association with respect to the ideal elements of typical 
beauty. 

Of the more analytic wnlcrs on the effects of the Beautiful, Tie analy. 
Addison deserves a passing mention, less, however, for the thenr 
scientific precision of his definitions, than for the charm 
of Ms style His Essays on the Imagination, contri- 
buted to the Spectator, are admirable specimens of popular 
{esthetic reflection, Addison means by the pleasures of im- 
agination those which arise originally from sight, and he 
divides them into two classes — (1.) Pnmary pleasures, which 
entirely proceed from objects before onr eyes; and (2.) 
Secondary pleasures, flowing from ideas of visible objects. 

The origmal sources of pleasure in visible objects are great- 
ness, novelty, and beauty. This, it may be said, is a valu- 
able distinction, as pointing to the plurality of sources in 
the aesthetic impression, but the threefold division is only a 
very rough tentative, and destitute of all logical value, 
novelty of impression being always a condition of beauty. 

The secondary pleasures, he rightly remarks, arc rendered 
far more extended than the original by the addition of the 
proper enjoyment of resemblance, which is at the basis of 
all mimicry and wit. Addison recognises, too, the effects 
of association in the suggestion of whole scones, and their 
accompaniments by some single circumstance. He has 
some curious hints as to the physiological seat of these 
mmital processes, and seeks, somewhat naively, to connect 
these pleasures with teleological considerations. 

In the Elements of Criticism of Lord Kaimes, another Lord 
attempt is made to affiliate sosthetic phenomena to simpler 
pleasures of experience. Beauty and ugliness are simply 
the pleasant and the unpleasant in the higher senses of 
sight and hearing. By “higher” he means more intel- 
lectual, and he conceives those two senses to be placed 
midway between the lower senses and the understanding. 

He appears to admit no more general feature m beautiful 
objects than this pleasurable quality. Like Hutcheson, he 
divides beauty into intrinsic and relative, but understands 
by the latter ideas of fitness and utility, which were 
excluded from the Beautiful by Hutclieson. He illustrates 
the English tendency to connect mental processes with 
physiological conditions, by referring the mam elements of 
the feeling of subhraity to the effect of height in objects in 
compelling the spectator to stand on tiptoe, by which the 
chest is expanded and muscular movements produced which 
give rise to the pecuhar emotion. 

Passing by the name of Sir Joshua Eeyuolds, whose Ilogartl. 
theory of beauty closely resembles that of Ptro Buffier, we 
come to the speculations of another artist and painter, 

Hogarth. He discusses in his Analysis of Beauty all the 
elements of visible beauty, both form and colour, often 
manifestii^ great speculative skill, and always showing a 
wide and accurate knowledge of art. He finds altogether 
six elements in beauty, namely— {1.) Fitness of the paits 
to some design, as of the limbs for support and movement; 

(2.) Variety in as many ways as possible, thus in form, 
length, and direction of line, shape, and magnitude o± 
figure, die.; (3.) Umfoimity, regularity, or symmetry, which 
is only beautiful when it helps to preserve the character 
of fitness; (4.) Simplicity or distinctness, which gives 
pleasure not in itself, but through its enabling the eye to 
enjoy variety with ease; (5.) Intricacy, which provides 
employment for our active energies, ever eager for pursuit, 
and loads the eye “ a wanton kind of chase”; (6.) Quantity 
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or magnitude, wMcli draws our attention, and produces 
admiration and awe. Tlie beauty of proportion lie veiy 
acutely resolves into the needs of fitness. Hogarth applies 
these principles to the determination of degrees of beauty 
ia lines, and figures, and compositions of forms. Among 
lines he singles out for special honour the serpentine 
(formed by drawing a line once round from the base to the 
apex of a long slender cone) as the hne of grace or beauty 
far excellence. Its superiority he places in its many 
varieties of direction or curvature, though he adds that 
more suddenly curving lines displease by their grossness, 
while straighter lines appear lean and poor. In this last 
remark Hogarth tacitly allows another prmciple in graceful 
hne, namely, gentleness, as opposed to suddenness, of 
change in direction, though he does not give it distinct 
recognition in his theory, as Burke did. Hogarth’s opinions 
are of great value as a set off against the extreme views of 
Alison and the association school, since he distinctly attri- 
butes a groat part of the effects of beauty in form, as in 
colour, to the satisfaction of primitive susceptibilities of 
the mind, though he had not the requisite psychological 
knowledge to reduce them to their simplest expression. In 
his remarks on intricacy he shows clearly enough that he 
understood the pleasures of movement to be involved in all 
visual perception of form. 

Jnrke, Burke’s speculations on the Beautiful, in his PlalosopJdcal 
Inquiry into tlie Origin of our Ideas of tlia Sublime and 
Beautiful, are curious as introducing physiological con- 
siderations into the explanation of the feehngs of beauty. 
They illustrate, moreover, the tendency of English writers 
to treat the problem as a psychological one. He finds the 
elements of beauty to be— (^1.) Smallness of size; (2.) 
Smoothness of surface; (3.) Gradual variation of direction 
of outline, by which he means gentle curves, (4.) Delicacy, 
or the appearance of fragility; (5.) Brightness, purity, and 
softness of colour. The Sublime he resolves, not very 
carefully, into astonishment, which he thinks dways con- 
tains an element of terror. Thus “infinity has a ten- 
dency to fill the mind with a delightful horror.” Burke 
seeks what he calls “ efficient causes" for these phenommia 
in certain affections of the nerves of sight, which he com- 
pares with the operations of taste, smell, and touch 
Terror produces “ an unnatural tension and certain violent 
emotions of the nerves,” hence any objects of sight which pro- 
duce this tension awaken the feeling of the Sublime, which 
is a kind of terror. Beautiful objects affect the nerves of 
sight just as smooth surfaces the nerves of touch, sweet 
tastes and odours the corresponding nerve fibres, namely, 
by relaxing them, and so producing a soothing effect on 
the mind. The arbitrariness and narrowness of this theory, 
looked at as a complete explanation of beauty, cannot well 
escape the reader’s attention. 

lison, JUison, in his well-known Essays on the Nature and 
Principles of Taste, proceeds on an exactly opposite 
method to that of Hogarth and Burke. He considers 
and seeks to analyse the mental process which goes on 
when we experience the emotion of beauty or suWimity. 
He finds that this consists in a peculiar operation of the 
imagination, namely, the flow of a train of ideas through 
the mind, which ideas are not arbitrarily determined, but 
always correspond to some simple affection or emotion (as 
cheerfulness, sadness, awe), awakened by the object. He 
thus makes association the sole source of the Beautiful, and 
denies any such attribute to the simple impressions of the 
senses. His exposition, which is very extensive, contains 
many ingenious and valuable contributions to the ideal or 
association side of eesthetic effects, both of nature and of art; 
but his total exclusion of delight (by which name he dis- 
tingui^es assthetic pleasure) from the immediate effects of 
colour, visible form, and tone, makes his theory appear very 
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incomplete. This is especially applicable to music, where 
the delight of racic soutation is perhaps mo.st conspicuous. 

He fails, too, to see that m the emotiunal harmony of the 
ideas, which, according to liis view, maJee up an impression 
of beauly, there is a distinct source of pleasure over and 
above that supplial by the simjile feeling and by the ideas 
themselves. 

Jeffrey’s Essay on Beauty is little more than a modifica- Jefliey 
tion of Alison’s views. He defines the sense of beauty as 
consisting in the suggestion of agreeable and interesting 
sensations previously experienced by means of our various 
pleasurable sensibilities. He thus retains the necessity of 
ideal suggestion, hut at the same tmic discards the sup- 
posed requirement of a train of ideas. Jeffrey distinctly 
saw that this theory excludes the hypothesis of an inde- 
pendent beauty inherent in objects. He fails as completely 
as Alison to disprove the existence of a sensuous or organic 
beautiful, and, like him, is avowedly concerned to show 
the presence of some one, and only one, determining prin- 
ciple in an foims of the Beautiful. 

D. Stewart’s chief merit in the aesthetic discussions, con- Dugald 
tained in his Philosophical Essays, consists in pointing out Stewart, 
this unwarranted assumption of some smgle quality (other 
than that of producing a certain refined pleasure) running 
through aU beautiful objects, and constituting the essence 
of beauty. He shows very ingeniously how Qie successive 
transitions and generalisations in the meaning of the term 
beauty may have arisen. He thinks it must originally have 
coimoted the pleasure of colour, which ho recogmses as 
primitive. His criticisms on the one-sided schemes of 
other writers, as Burke and Alison, are very able, though 
he himself hardly attempts any complete theory of beauty. 

His conception of the Sublime, suggested by the etymology 
of the word, renders prominent the element of height in 
objects, wMcli he conceives as an upward direction of 
motion, and which operates on the mind as an exhibition 
of power, namely, triumph over gravity. 

Of the association psychologists James Mill did little Professor 
more towards the anal;ps of the sentiments of beauty than 
re-state Alison’s doctrine. On the other hand, Professor 
Bain, ia his treatise The Emotion and the Will, carries 
this examination considerably fmrther. He asserts with 
Stewart that no one generalisation will comprehend all 
varieties of beautiful objects. He thinks, however, that 
the aesthetic emotions, those involved in the fine arts, may 
be roughly circumscribed and marked off from other modes 
of enjoyment by means of throe characteristics — (1.) Their 
not serving to keep up existence, but being gratifications 
sought for themselves only; (2.) Their purity from all 
repulsive ingredients; (3.) Their eminently sympathetic 
or sharable nature m contrast to the exclusive pleasures 
of the individual in eating, dsc. The pleasures of art are 
divided, according to Mr Bain’s general plan of tho mind, 
into (1.) The elements of sensation — sights and sounds, (2.) 

The extension of these by intellectual revival — ^ideal sug- 
gestions of muscular impression, touch, odour, and other 
pleasurable sensations; (3.) The revival, in ideal form also, 
of pleasurable emotions, as tenderness and power, and in 
a softened measure of emotions painful in reality, as fear; 

(4.) The immediate gratification, that is m actual form, of 
certain wide emotionM suscejitibilities reaching beyond art, 
namely, the elating effect of all change of impression under 
the forms of artistic contrast and variety; and, secondly, 
the peculiar delight springing from hannony among im- 
pressions and feelings, under its several aesthetic aspects, 
musical harmony and melody, proportion, <bc. The det^ 
in Mr' Bain’s exposition are ricli and varied ip relation 
to the psychology of the subject. He finds the effect of 
sublimity in the manifestallon of superior power in its 
highest dpgreos, which manffest^taon excites a sympathetic 
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elation in the beholder. The LndicronSj again, is defined 
by Mr Bain, improving on Aristotle and Hobbes, as the 
degradation of something possessing dignity in circum- 
stances that cscitc no other strong emotion. The pleasure 
accompanying the impression may be referred either to the 
elation of a sense of power or superiority ideally or s^- 
pathetically excited, or to a sense of freedom from restraint, 
both of which have in common the element of a joyous 
rebound from pressure. Thus it will bo seen that Professor 
Bain recognises no now mental principle in lesthetic effects, 
bat regards them as peenhar combinations and transforma- 
tions, according to known psychological laws, of other and 
simpler feeling. 

ill interesting turn, has been given to the psychology of 
{esthetics by Mr Herbert Spencer. In some of Ms essays, 
as the one entitle'd “ The Origin and Function of Music,” 
and more fully in the concluding chapter of his FsyMogy 
(second edition), on the .^Esthetic Sentiments, he offers a 
new theory of the genesis of the pleasures of beauty and 
art, based on his doctrine of evolution. He takes up 
Schiller’s idea of the connection between sesthetic activity 
and play, only he deals with this latter not as an ideal 
tendency, but as a phenomenal reabty, seeking to make it 
the actual starting-point in the order of evolution of 
{Esthetic action. Play or sport is defined as the superfluous 
and useless exercise of faculties that have been quiescent 
for a time, and have in this way become so ready to dis- 
charge as to relieve themselves by dmidated actions, 
iEsihetic activities yield to the higher powers of percep- 
tion and emotion the substituted exercise which play 
yields to the lower impulses, agreeing with play in not 
directly subserving any processes conducive to life, but 
being gratifications sought for themselves only. This 
point of affinity between the two classes of pleasures is a 
valuable addition to sesthetic theory, and helps one to 
understand how the artistic impulse first arose. At the 
same time it is doubtful how far all present sesthetic 
pleasures, as the passive enjoyments of colour and tone, can 
be interpreted as substituted activities in Mr Spencer’s 
sense. They seem rather to be original and instinctive 
modes of gratification not dependent on any previous exer- 
cises of life-fuuction, except so far as the structure and 
functions of the senses as a whole may be viewed as the 
product of multitudinous life-processes in animal evolu- 
tion. Mr Spencer, moreover, forms a hierarchy of sesthetic 
pleasures, the standard of height being either the number 
of powers duly exercised, or what comes to the same 
thing, the degree of complexity of the emotional faculty 
thus exercised. The first, and lowest class of pleasures, 
are those of simple sensation, as tone and colour, wMch 
are partly organic and partly the results of assodatioiL 
The second class are the pleasures of perception, as em- 
ployed upon the combination of colours, &c. The highest 
order of pleasures are those of the sesthetic sentiments 
proper, consisting of the multitudinous emotions ideally 
excited by sesthetic objects, natural and artistic. Among 
these vaguely and partially revived emotions Mr Spencer 
reckons not only those of -^e individual, but also many of 
the constant feelings of the race. Thus he would attn- 
bule the vagueness and apparent depth of musical emotion 
to associations with vocal tones, built up during the course 
of vast ages. This graduated scheme is evidently dictated 
by the assumption that the higher the stage of evolution, 
the higher the pleasure Yet Mr Spencer admits that this 
measure of aesthetic value will not suffice alone, and he 
adds, that the most perfect form of aesthetic gratification 
is realised when sensation, perception, and emotion, aio 
present in fullest and most pleasurable action. Mr Spen- 
cer’s supposition, that much of the pleasure of aesthetic 
emotion is referrible to transmitted experience, offera a 


very ingenious, even if not very definite, mode of explain- 
ing many of the mysterious effects of tone, and even of 
colour. 

Among works on the histoiy of aesthetic doctrines, the 
student may be referred to the following : — 

In Gciinan literature, which, contains the most complete histories, 
•Kfmr Sehaslei’s Kiitisdte Geschiehte der JSsthehk, forming tho first 
two volumes of an sesthetic system, is the fullest. StiU he haidly 
does justice to English writers, there being no mention of Alison 
and leoent tlunkers. His stand-point is only definable as a new 
modification of Hegelianism. Zimmoimami'sGescJiichtederJSstTietik 
13 also to be incommended. Lotz&'sGeschicfiUdm ^sthehkinDmtsoh- 
land IS a highly ci-itical rCsumi of German systems, ohamcteiised by 
a good deni ot caution, and a desiie to mediate between oppoiiing 
views, and if not veiy definite in its result, very appreciative and 
suggestive of the many-sidedness of the subject. In Erench, 
lAvdqno’s work. La Snmee du Beau, contams a very fair account of 
the most conspicuous systems, ancient and modem. In our own 
literature, numerous references to other sj'stems are to he found in 
the essays of Alison ; and Jeffrey attempts a brief histoiical survey 
of the doctiines of beauty in his article on tho subject. Diigald 
Stewart’s essays mostly fall into cntical examination of the chief 
theones of beauty. Finally, Trofessor Bain, in his Ocmpendiim of 
Menial and Miyral Sdenec, supplies a brief but cnreful account of 
most of the Icnown theories of the Beautifuh (j. s. ) 

AETION, a painter, whose famous picture of the mar- 
riage of Roxana and Alexander was exhibited at the 
Olympic games, and gained Aetion so much reputation 
that the president of the games gave him his daughter in 
mairiage. The picture is minutely described by Lucian. 
Aetion appears from that author to have flourished in the 
times of Hadrian and the Antouines. 

AETIUS, a Roman general of the closing period of the 
western empire, bom at Dorostolus in Moesia, late in tho 
4.th century. While detained for some time as a hostage 
in the camp of Rhuas, king of the Huns, he acquired an 
influence with the barbarians that was afterwards of much 
advantage to himself, though the same cannot be said of it 
as r^ards the empire. He led into Italy an army of 
60,000 Huns, which he employed first to support the usurp- 
ing Emperor John, and, on the death of the latter, to enforce 
his claim to the supreme command of the army in Gaul 
upon Placidia, the empress-mother and regent forValen- 
tmian III. Afterwards, when he incurred tho disfavom’ 
of Placidia for the death of his rival Boniface, he again 
employed an army of Huns to compel her to reinstate him 
in his former position. In Gaul he won his military repu- 
tation, upholc^g for nearly twenty years, by combined 
policy and daring, the falling fortimes of tho western 
empire. His greatest victory was that of Ohalons-sur-Marnc 
(20th Sept. 451), in wHch he utterly routed Attxla and the 
Huns — ^tiie number slain on both sides being, according to 
one computation, 300,000, though tMs is obviously an 
exaggeration. This was the last triumph of the empire. 
Three years later (454) Aetius presented himself at court 
to claim the emperor’s daughter in marriage for his son 
Gaudentius; but Valentiniau, suspecting hrin of designs 
upon the crown, slew Mm with Ms own h aud . 

AETIUS, sumamed “the Atheist,” founder of an ex- 
treme sect of the Aiians, was a native of Ccele-Syria. 
After working for some time as a coppersmith, he became 
a travelling doctor, and displayed great skill in ^sputations 
on medical subjects; but Ms controversial power soon 
found a wider field for its exercise in tho great theological 
qu^tion of the time. He studied successively under the 
Arians, Paulinus, bishop of Antioch, Athanasius, bisliop of 
Anazarbus, and the presbyter Antonins of Tarsus. In 350 
he was ordained a deacon by Leontius of Antioch, but was 
shortly afterwards forced by the orthodox party to leave 
t^t town. At the first synod of Sirmiuni, he won a 
dialectic victory over the homoiousian bishops Basilius and 
Eustathius, who sought in consequence to stir up against 
him the enmity of Cassar Gellus. In 366 he went to 
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Alexandria with Eunomius in order to advocate Arianism, | 
but he was banished by Constantins, Julian the apostate 
lecalled him from exile, bestowed upon him an estate in 
Lesbos, and retained him for a time at his court in Con- 
stantinople. Being consecrated a bishop, he used his office 
in the interests of Arianism by creating other bishops of 
that party. At the accession of Valens (364) he retired to 
his estate at Lesbos, but soon returned to Constantinople, 
where he died in 367. The Anomoean sect of the Arians, 
of whom he was the leader, are sometmies called after him 
Aetians His work De Fide has been preserved in connec- 
tion with a refutation written by Epiphamus. 

AETIUS, a Greek physician, born at Amida in Meso- 
potamia, who lived at the end of the 5th or the beginning 
of the 6th centuiy. Of his personal history little is known, 
except that he studied at Alexandria, and was physician to 
the court at Constantinople with the title comts ohbcqvii. 
He wrote a work entitled Biy8A.ia ’larpiKd 'E/c/catSoca, which 
IS mainly a compilation from the works of previous authors. 
Eight books of this were issued from the Aldme j>ress at 
Venice in 1534; various other parts have been frequently 
published ; and a Latin translation of the whole, by Cor- 
uariua, appeared at Basle m 1542. 

AETNA. See Etna. 

AETOLIA, a country of ancient Greece, bounded on the 
N. by Epirus and Thessaly, on the E. by the provinces of 
Doris and Locria, on the S. by the Gulf of Cormth, and 
separated on the IV. from Acarnania hy the river Achelous 
The part which lay westward of the river Eveiius, and 
south of a line joining Thermum and Stratus in Acar- 
nama, was called old AEtoha, the rest of the country new 
or acquired .Etolia The country is in general mountaiiious 
and woody, but along the const from the Achelous to the 
Evenus, and northward to Mount Araejmthus, is a plain 
of great fertility; wliile another extensive and fertile plain 
stretches north from tins mountain along the east bank of 
the Achelous as far as the northern Imiit of old uEtoha. 
The .Etohans were a restless and turbulent people, 
strangers to friendship or principles of honour, and they 
were consequently regarded by the other states of Greece 
as outlaws and public robbers. On the other hand, they 
were hold and enterprising in war, undaunted in the 
greatest dangers, and jealous defenders of their liberties. 
They distinguished themselves above all the other nations 
of Greece in ojiposing the ambitious designs of the Mace- 
donian princes, who, after having reduced most of the 
other states, were forced to grant them a peace upon very 
honourable terms. The constitution of the Etolian league 
Avas copied from that of the Achgeans, and Airith a Auew 
to form, as it were, a counter alliance. The Cleomenic 
Avar, and that of the allies, called the Social War, were 
kinged by the Etolians Avith the express purjiose of 
humbling the Achseans. In the latter they held out, "with 
the assistance only of the Eleans and Lacedemonians, for 
tlie space of three years, against the united forces of 
Achaia and Macedon, but were obhged at last to purchase 
a peace by 3 delding up to Philip all Acarnania. In order 
to regain this province they entered into an alhance with 
Borne against Philip, and proved of great service to the 
Homans in their war Avith him; but being dissatisfied Afvdth 
the terms of peace granted by Elaminius, they made war 
upon the Romans themselves. They were speedily over- 
come, and only obtained peace on very humiliating terms. 
After the conquest of Macedon by Emilius Paxdlus the 
Etolians were reduced to a much worse condition ; for not 
only those among them who had openly declared for 
Perseus, but those who were only suspected to have secretly 
favoured him, were sent to Rome to clear themselves 
before the senata There they were detained, and never 
afterwards permitted to return to their native country. 
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Elve hundred and fifty of the chief men Avei e barbarously 
assMsmated by the paitisaiis of Rome solely on the sus- 
picion of favouring the designs of Perseus. The Etolians 
appeared before Emilius Panllus in mourning habits, and 
made loud complaints of such inhuman treatment, but 
could obtain no redi’ess; on the contrary, ten commis- 
sioners, Avho had been sent by the senate to settle the 
affairs of Greece, enacted a decree, declaring that those avIio 
wei*e killed had suffered justly, since it appeared to them 
that they had favomed the Macedonian party. From this 
time those only were raised to the chief honours and 
employments in the Etohaii republic aaFo Avere kiioAvn to 
prefer the mteicst of Rome to that of their country, and 
thus aU the magistrates of Etolia became the cieatures 
and mere tools of the Roman senate. In tins state of 
servile subjection they continued till the destruction of 
Coimth and the dissolution of the Achasan league, when 
Etoha, Avith the other free states of Greece, was reduced 
to a Roman province, commonly called the 2^<'ovince oj 
Achaia. Iii this state, with httle alteration, Etoha con- 
tmued under the emperors till the reign of Constantine the 
Great, who, in his new paitition of the provinces of the 
empne, divided the Avestern parts of Greece from the rest, 
calling them New Ejnrxis, and subjecting the whole country 
to the qn'cefectus pt'ceiorio for Illyiicum Under the succes- 
sors of Constantine Gieece was parcelled out into several 
pnncipalitiea, especially after the taking of Constantinoiile 
by the western princes. About the beginning of the 13th 
century Theodorus Angelus, a noble Grecian of the im- 
perial family, seized on Etoha and Epirus. The former 
he left to Michael his son, who maintained it against 
Michael Pal^eologus, the first emperor of the Greeks, after 
the exiiulsion of the Latins. Charles, the last prince of 
this family, dying in 1430 Avithout lawful issue, bequeathed 
Etolia to Ins brother’s son, named also Charles, and 
Acarnania to his natural sons Meninon, Turnus, and Her- 
cules. But groat disputes ansing about this division, 
Amurath II., after the reduction of Thessalonica, laid hold 
of so favourable an opportunity, and expelled all the con- 
tending heirs in 1432. The Mahometans were after- 
wards dispossessed of this country by the famous pnnee of 
Epirus, George Castriot, commonly called Scanderbeg, who 
Avith a small army opposed the whole power of the Ottoman 
empire, and was victorious in twenty-two pitched battles. 
That hero at his death left great part of AEtolia to the 
Venetians, but they not being able to make head against 
such a mighty power, the whole country was soon reduced by 
Mahommed II. It is now included in the kingdom of Greeca 

AFANASIEF, Aleksandb Nikolaevich, a Russian 
scholar, distinguished for Ms researches in Slavonic litera- 
ture and archjEology, was born about 1826. He contri- 
buted many valuable articles to the serial literature of 
his country, but his reputation rests chiefly on two works 
of more permanent interest. The first was an extensive 
collection, in eight parts, of Russian Popidar jStories; 
the other a treatise, in three volumes, on the Poetical 
Views of the Old Slavmians about Nature, coinjileted 
just before the author’s death, wMch occurred in the 
autumn of 1871. 

AEER, Domititjs, orator, b©m at Nismes, flourished 
under Tiberius and the three succeeding emperora Quin- 
tilian makes frequent mention of hun, and commends his 
pleadings. But he disgraced his talents by acting as public 
accimer in behalf of the emperors against some of the mo^ 
distinguished personages in Rome. Quintilian, in his 
youth, assiduously cultivated the friendsMp of Domitius. 
He t^ us that his pleadings were superior in point of 
eloquence to any he had ever heard, and that there were 
public collections of his witty sayings {dicta), some of 
which he quotes. He also mentions two books of Ms, On 
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Duinitiud erected a statue in lionour of Cali- 
jfiila, on wliicli there was an inscription to the effect that 
this ’prince was a second time consul at the age of 27. 
Tills ho intended as an encomium; but Caligula regaiding 
it as a sarcasm upon his youth and Ins infringement of the 
laws, raised a process against him, and pleaded Ixunself in 
person, Dojnitins, instead of making a defence, repeated 
part of the emperor’s speech wth the highest marks of 
admiration; after which he fell upon his knees, begged 
pardon, and declared that he dreaded Caligula’s eloquence 
more than Ids imperial power. Tins piece of flattery 
succeeded so well, that the emperor not only _ pardoned 
him, but raised him to the consulship. Afer died in the 
reign of bTero, a.d. GO. 

AFFIDAVIT means a solemn assurance of a matter of 
fact known to the person who states it, and attested as Ms 
statement by some person in authority. Evidence is cMefly 
taken by means of affidavits in the practice of the Court 
of Chancery in England. By 3 and 4 Will. IV. c. 42, 
s. 42, provision is made for appointing commissioners in 
Scotland and Ireland to take affidavits. The^ tem is 
generally applied to a statement certified by a justice of 
peace or other magistrate. Affidavits are sometimes neces- 
sary as certificates that certain formalities have been duly 
and legally performed. They are extenaivdy used in the 
practice of bankruptcy, and in the administration of the 
revenue. At one time they were invariably taken on oath, 
but this practice has been much narrowed. Quakers, Mora- 
vians, and Separatists have long been privileged in aU cases 
to make a solemn declaration or afiirmation; and now, if any 
persons called as witnesses, or required or desiring to make 
an affidavit or deposition, shall refuse or be unwillmg from 
alleged conscientious motives to be sworn, the court or 
justice may, on being satisfied of the sincerity of such 
objection, allow such person to make a solemn affirmation 
or declaration — ^by 17 and 18 Yict. c. 125, a. 20, extended 
to all counties in England, Ireland, and Scotland by sub- 
sequent statutes. An Act of 1835 (5 and 6 Will. IV. 
c, 62) substituted declarations for oaths in certain cases, 
and this statute is extensively observed. The same Act 
prohibited justices of peace from administering oaths in any 
matter in wHch they had not jurisdiction as judges, except 
when an oath was specially authorised by statute, as in the 
bankrupt law, and excepting criminal inquiries, Parliamen- 
tary proceedings, and instances where oaths are required to 
give validity to documents abroad. But justices are per- 
mitted to take affidavits in any matter by declaration, and 
a person making a false affidavit in this way is liable to 
piuiishment. Affidavits may be made abroad before any 
British ambassador, envoy, minister, cliarga d' affairs, secre- 
tary of embassy or legation, consul, or consular agent (18 
and 19 Viet. c. 42, s. 1), 

AFFINITY, in Imv), as distinguished from consan- 
guinity, is applied to the relation wMch each party to a 
marriage, the husband and the wife, bears to the kindred 
of the other. The marriage having made them one person, 
the blood relations of each are held as related by affinity in 
the same degree to the one spouse as by consanguinity to 
the other. But the relation is only with tlie married parties 
themselves, and does not bring those in affinity with them 
in affinity with each other; so a wife’s sister has no aflSnity 
to her husband’s brother. The subject is cMefly important 
from the matrimonial prohibitions hj wMch the canon law 
has restricted relations by affinity. Taking the table of 
degrees within wMch marriage is prohibited on account of 
consanguinity, the rule has been thus extended to affinity, so 
that wherever relationsMp to a man himself would be abac 
to marriage, relationsMp to Ms deceased wife will be the 
same bar, and vice versa on the husband’s decease. This 
dvie has been founded chiefly on interpretations of the 
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eighteenth chapter of Leviticus. Formerly by law in Eng 
land, maniages within the degrees of affinity were not 
absolutely null, but they were liable to be annulled by 
ecclesiastical process during the lives of both parties; in 
other words, the incapacity was only a canonical, not a ci\nl, 
disability. By an Act passed in 1835 (5 and 6 Will, 
IV c 54), all marriages of this kind not disputed before 
the passing of the Act are declared absolutely valid, wMle 
all subsequent to it are declared null. TMs renders^ null 
m England, and not merely voidable, a marriage with a 
deceased wife’s sister or niece. The Act does not extend 
to Scotland; but it was made quite dear by a leading 
decision in 1861 (Fenton v. Livingston) that, as “the 
degrees forbidden in consanguinity are also forbidden in 
affimty,” the marnage of a sister-in-law with a brother-in- 
law is absolutely null in that country. Nor can a man 
contract a marriage with Ms wife’s sister so as to be valid 
in Great Britain, by celebrating Ms marriage with her in a 
country where such marriages are lawful (Brook v. Brook, 
9 IT Z. Cases, 193). 

AFFINITY, Chemical, the property or relation in viiiue 
of wMch dissimilar substances are capable of entering into 
combination wdth each other. Substances that 
are so related combine always in fixed and definite propor- 
tions j the resulting compound differs from its components 
in its physical properties, with the exception that its weight 
is exactly the sum of their weights; and the combination 
is always accompanied with the evolution of heat. In these 
respects it differs from a mere mechanical mixture; in the 
latter there is contact without combination, and its pro- 
perties are a mean or average of those of the substances 
that compose it. That effect may be given to chemical 
affinity, the substances must be placed in contact; but 
mere contact is often insufficient, and combination only 
takes place on the application of heat, light, electric agency, 
•kc., or tM’ough the interposition of some foreign substance. 
Generally speaking, the affinity is less between substances 
that closely resemble each other than between those wffiose 
properties are altogether dissimilar. The term elective 
affinity, now generally disused, has been employed to indi- 
cate the greater affinity wMch a substance, when brought 
into contact with other substances, often has for one in 
preference to another. Advantage is frequently taken of 
this greater affinity to decompose compound substances. 
For a full treatment of chemical affinity and combination, 
see Chemistry. 

AFFIRMATION. See Affidayit. 

AFFRE, Denis Auguste, Archbishop of Paiis, was 
born at St Rome, in the department of Tam, on the 27th 
Sept. 1793. When fourteen years of ago, having ex- 
pressed Ms desire to enter the church, he hecame a student 
at the seminary of St Sulpice, of wMch Ms maternal uncle, 
Denis Boyer, was director. His studies being completed 
before he had reached the age necessary for ordination, he 
was occupied for some time as professor of philosophy in 
the seminary at Nantes. He was ordained a priest in 1818, 
and held Ms first charge in connection with the church of 
St Sulpice. After filling a number of ecclesiastical offices, 
he was elevated to the Archbishopric of Paris in 1840. 
His tenure of tiiis office, though it was marked by great 
zeal and faithfulness, will he cMefly remembered by its 
tragic dose. During the insurrection of 1848 the arch- 
bishop was led to believe that by Ms personal interference 
peace might he restored between the soldiery and the 
fllsurgents. He accordingly applied to General Cavaignac, 
who warned him of the risk he incurred, “ My life,” the 
archbishop answered, ‘^is of little importance.” Soon 
afterwards, the firing having ceased at Ms request, he 
appeared on the ba-rricade at the e!itrance to the Faubourg St 
Antoine, accompanied by M. Albert, of the national guard, 
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bearing a green brancli as a sign of peace, and by Sellier, 
an attached servant. His reception was not very favour- 
able, and he had spoken only a few words, when the insur- 
gents, hearing some shots, and fancying they were betrayed, 
opened fire upon the national guard, and the archbishop 
fell. He was removed to his palace, where he died on the 
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27th June 1848. Next day the National Assembly issued 
a decree exprossmg them great sorrow on account of his 
death; and the pubhc funeral on the 7th July was one of 
the most striking spectacles of its kind. The archbishop 
wrote several treatises of considerable value, including one 
on Egyptian hieroglyphics. 


AFGHANISTAN 


T his is the name applied, originally in Persian, to 
that mountainous region between N.W. India and 
Eastern Persia, of which the Afghans are the most nume- 
rous and the predominant inhabitants. Afghans, under 
that and other names, have played no small pari m Asiatic 
history. But the present extensive application of the 
name Afghanistan is scarcely older than the shortlived 
empire founded by Ahmed Khan in the middle of last 
century. The Afghans themselves are not in the habit of 
using the term. 

lu treating of this country we include a part of ih,e 
Ha 2 jlra mountain region, but not that pari of the Oxus 
basin which is now under Afghan rule, for which see 
Afghan Turkestan. 

Afghanistan generally may be regarded as a gveat quad- 
rilateral plateau, — ^using that term in the technical sense of 
a region whose lowest tracts even are considerably elevated 
above the sea-level, — extending from about 62'’ to 70“ E. 
long, and from 30° to 35° N. lat. This territory cor- 
responds fairly to the aggregate of the ancient provinces of 
Aria (Herfit), Drangiana (Seistto), the region of the 
ParopamisadcB (Mbul), and Arachosia (Kandahar), with 
Gandaritis (Peshdwar and Yfizufzai). Though the last 
territory belongs ethnically to Afghanistan, an important 
part of it now forms the British district of Peshdwar, 
whilst the remainder acknowledges no master. 

The boundaries of Afghanistan can be stated here only 
roughly; and, from the area thus broadly defined, many 
portions will have to be deducted as occupied by indepen- 
dent or semi-independent tribes. But, so understood, they 
may be thus stated : — 

On the north : beginning from east, the great range of 
Hindu Kush, a western offshoot of the BKmdlya, parting 
the Oxus basin from the Afghan basins of the Kabul river 
and Helmand. Prom long. 68° this boundary continues 
westward in the prolongation of Hindu Kush called Koh-i- 
Bdbd. This breaks into several almost parallel brandies, 
enclosing the valleys of the river of Herat and the MuorghSh 
or river of Mery. The half-independent Hazara tribes 
stretch across these branches and down into the Oxus 
basin, so that it is difScult here to assign a boundary. We 
assume it to continue along the range called Safed Koh or 
“White Mountain,” which parts the Herat river valley 
from the Murghab.^ 

On the east: the eastern base of the spurs of the Suli- 
m^ni and other mountains which limit the plains on the 
west bank of Indus, and the lower valleys opening into 
these, which plains (the “Deraj^t”) and lower valleys ] 
belong to British India. North of Peshdwar district the 
boundiary will be, for a space, the Indus, and then the limit, 
lying in unknown country, between the Afghan and Hard 
tribes. 

On the south : the eastern pari of the boundary, occu- 
pied by practically independent tribes, Afghan and BMch, 
is hard to define, having no marked natural indication. 
But from the Shdl territory (long, 67°), belonging to the 
Bilfich state of Kelat, westward, the southern Emits of 


* Not to “be confoxinided with the more easterly Sefed Koh of the 
iEabul hashi. 


the valleys of the Lora river, and then of the Helmand, as 
far as the Lake of Seistan in lat. 30°, will complete the 
southern boundary. Thus the whole breadth of BiMchistdn, 
the ancient Gedrosia, a dry region occupying 5° of lati- 
tude, intervenes between Afghanistan and the sea. 

The western boundary runs from the mtersection of the 
Lake of Seistan with lat. 30°, bending eastward, so as to 
exclude a part of the plain of Seistan on the eastern bank 
of the lake, and then crosses the lake to near the meridian 
of 61°. Thence it runs nearly due north, near this meri- 
dian, to a point on the Hari-RM, or river of Herat, about 
70 miles below that city, where it encounters the spurs of the 
Safed Koh, which has been given as the northern boundary. 

But if we take the limits of the entire Afghan dominions, 
as they at present exist, the western boundary will con- 
tinue north dong the Hari-EM to lat. 36°, and the northern 
boundary will run from this point along the borders of the 
Turkman desert, so as to include Andkhoi, to Khoja Sdeh 
ferry on the Oxus. The Oxus, to its source hi Great Pamir, 
forms the rest of the northern boundary. These enlarged 
limits would embrace the remainder of the Hazara mountain 
tracts, and the whole of what is now called Afghan 
Turkestan, as well as Badakhshan with its dependencies, 
now tributary to the Afghan Amir. 

The extreme dimensions of Afghanistan, as at first 
defined, wiU be about 600 miles from east to west, and 
450 nriles from north to south ; and, if we take the whole 
Afghan dominion, the extent from north to south will 
be increased to 600 mhos. Within both the areas so 
defined, however, we have included some territory over 
which the Afghan government has no control whatever, 
and much over which its authority is respected only when 
hacked by a special exertion of force. Under the former 
head come the valleys of the Yusufzai dan north of 
Peshdwar, the Momands, Airidis, YazMs, &o., adjoining 
that district on the west and south-west, the high-lying 
valleys of ChitrSl or Kdshkdr, and of the independent 
Pagans or Kdfirs, among the loftier spurs of Hindu Kush. 
Under the latter head come the eastern districts of Khoat 
and (partially) of Kurram, the Kdkar countiy in the 
extreme south-east, much of the country of the tribes called 
Eimdk and Hazara in the north-west, and probably Badakh- 
shdn with its dependencies. 

H we suppose the sea to rise 4000 feet above its existing 
levd, no part of the quadrilateral plateau that we have 
defined would be covered, except portions of the low^er 
valley of the Kabul river, small tracts towards the Indus, 
and a triangle, of which the apex should be at the Lake of 
Seistan in the extreme south-west, and the base should 
just include Herat and Kandahar, passing beyond those 
cities to intersect the western and southern boundaries 
respectively. Isolated points and ridges within this tri- 
angle would emerge. 

Further, let ua suppose the sea to rise 7000 feet above 
its existing level. We should still have a tract emerging 
so large that a straight line of 200 miles could be drawn, 
from the Kfish^ Pass of Hindu Kush, passing about 35 
milpa west of Kabul, to Rangak on the road between. Qhazm 
and Kandahar, which nowhere should touch the submerged 
portion. And we believe it is certain, that a line under 



228 


AFGHANISTAN [sAiraAi, Dmsiom. 


like conditions, but 5i60 miles in length, oonld be drawn at 
n^^ht angles to the former, passing ahont 25 ^es south of 
Ghazni. The greater part of this latter line, however, 
would lie in the Hazara countrj', in which we have no 
observations. 

In the triangular tract that would be submerged accord- 
ing to our first supposition, the lowest level is the Lake of 
Scistan, 1280 feet above the sea. Herat is 2650; Kan- 
dahar, 3490. 

The Afghans themselves make a broad distinction between 
Kabul, meaning thereby the whole basin of the Kabul river, 
and the rest of their country, excluding the former from the 
large and vague term Khoeasan, under which they con- 
sider the rest to be comprehended. There is reason for 
such a distinction in history as well as nature. For the 
Kabul basin was in old times much more intimately con- 
nected with India, and to the beginning of the 11th cen- 
tury was regarded as Indian terntory 

Natiteal Divisions. — Of these, this Kabul basin (1) 
forms the first. As others we may discriminate — (2.) Tie 
lofty central part of the table-land on which stand Gh^i 
and Kala^t-i-Ghilzai, embracing the upper valleys of ancient 
Jmchosia; (3.) The upper Helmand basin ; (4.) Tbe lower 
Ilelinaud basin, embracing Girishk, Kandahar, and the 
Afghan portion of Seistan ; (5.) The basin of the Herat 
fiver , and (G. ) The eastern part of the table-land, draming 
by streams, chiefly occasional torrents, towaids the Indus. 

Kabul Basin —Its northern limit is the range of Hindu 
ICush, a name which properly applies to the lofty, snow- 
clad crest due north of Kabul, and perhaps especially to 
one pass and peak. But it has been conveniently extended 
to the whole line of alpine watershed, stretchmg west- 
ward from the southern end of Pamir, and represents the 
Caucasus of Alexander’s historians. Its peaks throughout 
probably rise to the region of perpetual snow, and even on 
most of the passes beds of snow occur at all seasons, and, 
on some, glaciers. We find no precise height stated for 
any of its peaks, but the highest probably attain to at least 
20,000 or 21,000 feet. The height of the Kushau Pass is 
estimated by Lord at 15,000 feet. 

The Kabul river (the ancient KopTies) is the most im- 
portant river of Afghanistan. It may be considered as fully 
formed about 30 miles east of Kabul, by the junction there- 
abouts (the confluence does not seem to have been fixed by 
any traveller) of the following streams : — {a ) The Kab^ 
stream, rising in the TJnai pass towards the Helmand, which, 
after passing through the city, has been joined by the Logar 
river flowing north from the skirts of the Ghdzai plateau ; 
(5.) A river bringing down from the valleys Ghorband, 
Parw&n, and Panjshlr, a large part of the drainage of 
Hindu Kush, and watering the fruitful plain of Dfiman-i- 
Koh (the “ Hill-skirt ”), intersected by innumerable brooks, 
and studded with vineyards, gardens, and fortahees. This 
river was formerly called Bdrdn, a name apparently obsolete, 
but desirable to maintain; (c.) The river of Foffao, coming 
down from the spurs of Hindu Kush on the Kafir borders. 

Some 30 miles further east, the AlisJmig enters on the 
left bank, from LaghmS,n, above which thia river and its 
confluents dram western Kapieistan. Tweiity miles fur- 
ther, and not far beyond JaUl^bM, the Kabul nver receives 
from the same side a confluent entitled, as regards length, 
to count as main stream In some older maps this bears 
the name of Kdma, from a place near the confluence, and 
in more recent ones KUner, from a district on its lower 
course. Higher it is called the river of Kashktr, and the 
B&Uam. It seems to be the Ghoaspes, and perhaps the 
MaXammius of the ancients. It rises in a small lake near 
the borders of Pamir, and flows in a south-west direction 
through the length of Kashkar or Ohitral, an independent 
\ alley-state, whose soil lies at a height of 6000 to 11,000 


feet. The whole length of the river to its confluence with 
the Kabul nver cannot be less than 250 miles, ie,, about 
80 miles longer than that regarded as the mam stream, 
measured to its most remote source. 

The basin of the Kabul river is enclosed at the head by 
the Paghman range, an oflfshoot of Hindu Kush, which 
divides the Kabul valleys from the Helmand. Up the 
head-waters of the stream that passes Kabul, leads the 
chief road to Turkestan, crossing for a brief space into the 
Helmand basin by the easy pass of Unai (11,320 feet), and 
then over the Koh-i-Baba, or western extension of Hindu 
Kush, by the Hajjigak passes (12,190 and 12,480 feet), to 

, . 

The moat conspicuous southeni limit of the Kabul basin 
is the Safed Koh, Spin-gar of the Afghans (»mite Moim- 
tain,” not to be confounded with the western Safed Koh 
already named), an alpine chain, reaching, in its highest 
summit, Sita R^m, to a height of 16,622 feet, and the 
eastern ramifications of which extend to the Indus at and 
below Attok. Among the spurs of this range are those 
formidable passes between Kabul and Jalalabad, in which 
the disasters of 1841—42 culminated, as well as the famous 
Khybar passes between Jalalabad and Peshawar, This 
southern watershed formed by the Safed Koh is so much 
nearer the Kabul river than that on the north, that the 
tnbutanes from this side, though numerous, are indi- 
vidually msigmficaut. 

After flowmg 60 miles (in direct measurement) eastward 
from the Kuner confluence, the Kabul river issues from 
the mountains which have hemmed it in, and enters the 
plq-in of Peshawar, receiving, soon after, the combined 
rivers of Swat (Soastus) and Panjkora (Gurceus), two of 
the great valleys of the Yusufzai, This combined nver is 
I called by the Afghans Landai Sin or Little river, in dis- 
I tinction from the Alba Sin or Indus, and the name seems 
often to adhere to the loiver course of the Kabul river. 
Both nvers on entering the plain ramify, m delta fashion, 
into many natural channels, increased in number by arti- 
ficial cuts for irrigation. Finally the river enters the 
Indus immediately above the gorge at Attok. 

The lowest ford on the Kabul river is a bad one, near 
Jalalabad, only passable in the dry season. Below the 
Kuner confluence the river is deep and copious, crossed by 
ferries only, except at Haoshera, below Peshfiwar, whore 
there is usually a bridge of boats. The raiiid current is 
unfavourable to navigation, but from Jalalabad downwards 
the river can float boats of 50 tons, and is often descended 
by rafts on blown skins. The whole course of the river, 
measured by a five-mile opening of the compasses, is as 
follows : — ^Froni source of Kabul stream in IJnai pass to 
Attok, 250 miles ; from source either of Logar or of Panj- 
shir to the same, 290 miles , from soiuce of Kashkar river 
to the same, 370 miles. 

A marked natural division of the Kabul basin occurs 
near Gand^mak, above Jalalabad, where a sudden descent 
takes effect from a minimum elevation of 6000 feet to one 
of only 2000. The Emperor Babor says of this : — The 
moment you descend, you see quite another world. The 
timber is different; its grains are of another sort; its 
animals are of a different species ; and the manners and 
customs of its inhabitants are of a different kind.” Bunies, 
on his jfirst journey, left the wheat harvest in progress at 
Jalalabad, and found the crop at Gondamak, only 25 miles 
distant, but 3 inches above ground. Here, in truth, 
nature las planted the gates of India. The valleys of the 
upper basin, though still in the height of summer affected 
by a sun of fierce power, recall the climate and products of 
the finest part of temperate Europe ; the region below is a 
chain of narrow, low, and hot plains, will climate and 
vegetation of an Lidian character. 
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Accounts of Kabul strike us by apparent contradiction. 
Some give scarcely any impression but that of extreme 
niggedness and desolation, awful defiles, and bare black 
crags ; others dwell on the abounding orchards, green 
sward, charmmg dells, and purling streams. But both 
aspects are characteristic. The higher spurs, both of Hindu 
Kush and Safed Koh, are often clad with grand forests of 
pine, oak, and other alpine trees, and resemble the wooded 
ranges of Himalya. But the lower hills generally are 
utterly woodless, and almost entirely naked In the bot- 
toms, often watered by clear and copious streams, we have 
those beauties of verdure and fertility on which some 
writers dwell, and which derive neiv charms from contrast 
with the excessive sterihty of the hilla that frame them. 

We cannot speak at equal length of the other natural 
divisions of Afghanistan, but some chief points wiU be 
noticed with the rivers. In general the remainder of the 
country, regarded by the Afghans as included in Khorasan, 
exhibits neither the savage sublimity of the defiles of the 
Kabul region, the alpine forests of its higher ranges, nor 
its nests of rich vegetation in the valleys, save in the 
north-east part adjoimng Safed Koh, where these characters 
still adhere, and in some exceptional locahties, such as the 
valley of Herat, which is matchless in richness of cultiva- 
tion. Generally the characteristics of this country are 
elevated plateaux of sandy or gravelly surface, broken by 
ranges of rocky hills, and often expanding in wide spaces 
of and waste, which terminate to the south-west in a regular 
desert of shifting sand. Even in cultivated parts there is 
a singular absence of trees, and when the crops are not 
visible this imparts an aspect of great desolation and 
emptiness to the landscape. Natural wood, however, is 
found in some parts of West Afghanistan, as in the almost 
tropical delta of the Helmand, in the Ghtir territory, and 
on the Herat river below Herat. Generally, indeed iu 
such cases the trees appear to be mimosas, tamarisks, and 
the like, with httle body of fohage. 

Eiverb. — ^Next to the Kabul river in importance, and 
probably much exceeding it in volume as it certaiiily does 
in length, is the {Etymand&r),ihsi only considerable 

river in its latitude from the Tigris to the Indus. The 
Helmand has its highest sources in the Koh-i-Baba and 
Pagtiman hills, between Kabul and Banuan. Its succeed- 
ing course is through the least known tract of Afghanistan, 
cluefly occupied by Hazaras ; indeed, for a length of nearly 
300 miles no European has seen the river. This unvisited 
space terminates at Ginshk, where the river is crossed by 
the principal route from Herat to Kandahar. Till about 
40 miles above Girishk the character of the Hehnand is 
said to be that of a mountain river, flowing between 
scarped rocks, and obstructed by enormous boulders. At 
that point it enters on a flat country, and extends over a 
gravelly bed. Here, also, it begins to be used in irrigation. 
Forty-five miles below Girishk the Helmand receives its 
greatest tributary, the Arghand-^b, coming past Kandahar 
from the high Gbilzai country. It here becomes a veiy 
considerable river, said to have a width of 300 or 400 
yards, and a depth of 9 to 12 feet. But this cannot be at 
aU seasons, as there are fords at long intervals as far down 
as Pfilahk, 100 miles from the mouth. The desert draws 
near the left bank in the lower course, and for the last 
160 miles the moving sands approach within IJ mile. 
The vegetation on the banks is here of luxuriant tropical 
character. The whole of the lower valley seems to have 
been once the seat of a prosperous population, and there is 
still a good deal of cultivation for 100 miles below Girishk. 
Even this, however, is much fallen off, and lower down 
still more so, owing to disorders and excessive insecurity. 

The course of the river is more or less south-west from 
its source till in Seistan it approaches meridian 62°, when 


it turns nearly north, and so flows on for 70 or 80 miles, 
till it falls mto the lake of Seistan by various mouths. The 
whole length of the river, measured as before, is about 616 
miles. Ferrier considers that it has water enough for navi- 
gation at all seasons, from Girishk do-wnwai’ds. At present 
boats are raxely seen, and those in use are most clumsy ; 
rafts are employed for crossing. 

Arghand-db , — Of tMs trihutary of the Helmand little is knovm 
except in its lower course. It rises m the Hazaia county, H W. of 
Ghazni. It is said to be shallow, and to run nearly dry in height 
of summer , but when its depth exceeds 3 feet its great rapidity 
makes it a senous obstacle to ti’avellers. In its lower comae it is 
much used for imgation, and the valley is cultivated and populous ; 
yet the water is said to be somewhat brackish. Its course may he 
reckoned about 235 miles 

It is doubtful whether the ancient Arachotus is to he identified 
wirii the Arghand-ab or with its chief confluent the Tarnak, which 
joms it on the left about 30 miles S.W. of Kandahar. The two 
rivers run nearly paiallel, mclosing the backbone of the Ghilzai 
plateau. The Tomak is much the shelter (length about 197 miles) 
and less copious. The lums at Ulfin Eohdt, supposed to represent 
the city Arachosm, are in its basin, and the lake known as Ab-i- 
IstMa, the most piohable repiesentative of Lake Araciwtus, is near 
the head of the Tarnak, though not communicating ivith it. The 
Tomak is dammed for irrigation at intervals, and m the hot season 
almost exhausted. There is a good deal of cultivation along the 
nver, but few villages. The high road from Kabul to KandaJur 
passes this way (another reason for supposing the Tarnak to ha 
Arachotus), and the people hve off tlie load to eschew the onerous 
duties of hospitality. 

The Lora is the most southerly river of Afghanistan, and may be 
r^arded as belonging to the Helmand basin, though it is not knov n. 
that its waters ever reach that river. It rises near the Kand and 
Jobs peaks m a branch of the Sulimani, and flows nearly east, pass- 
ing tiu'ough the large valley of Pishin, but lying too deep for 
irrigation. The nver has a course of neaily 200 miles, and con- 
siderable breadth, but is never for a week together unfordnhlo. In 
the ShorfirWak district (long. 66'’-66‘’) a good deal of urigation is 
drawn from it The nver is said to terminate in. a lake, on uie verge 
of the sandy deseit. 

Eivers belon^g to the basin of Seistan and the Lower Helmand 
are the Khash-Kud, the Fanah-Eud, and the Hamt 

The EMsh-rdd nses m or near the southern slopes of Siah-Koh 
(Black Mountain), which forms the southern wall of the valley of 
Herat, and flows south, in flood reaching the Lake of Seistan, but 
pnerally exhausted in irngation. It is named from Khlah, a vil- 
lage in the Seistan plain. In the dry season it is everywhere 
fordable, but in floods caravans may be detained by it several days. 

The Farrah river flows from the same quarter, and has the same 
character in floods. It is a larger stream, and at Farrah is said to 
have a width of 150 yards, with 2 feet of water, and a dear, swift 
stream. In flood, Khanikoff was stiuck with tlie resemblance of 
this river, rolling its yellow waves violently between steep bonks of 
day, to tile Cyrus at Tiflis. 

The BwrOi nses in the mountains S E. of Herat, and has a course 
of about 245 miles to the Lake of Seistan. Canals from it sujroly 
abundant irngation to the plains of Sabzvfir and Anfirdaiah. The 
river forms a true delta with fifteen branches, giving rise to marsh 
and much vegetation, especially tomaiisk, willow, and poplar. The 
Harut receives in the ;^ain a consideiable affluent, the Khushkok 
river. 

It is possible that confusion of the name of this river with the 
Hari-Eud, or river of Herat, led to the long prevalent mistake that 
the latter river flowed south into the Seistan Lake — a mistake as 
old as Ptolemy, if his Aria Loans he (as it seems) that of Seistan. 

The Ewri-r&d is formed hy two chief confluents in the lofty 
Hazara country, not far from the sources of the river of Balkh. 
Its early course is, for more than 100 miles and as far as the village 
of J&or, westward, at a height of many thousand feet above the sea. 
It then descends rapidly (it is said with cataracts), but continues in 
the same direction, receiving numerous streams, to Obeh, where much 
water begins to be drawn off. Sixty-five miles further it flows past 
Eerat, 3 miles to the south of the eily. Hereabouts the Kandahar road 
crosses the river by a masonry bridge of 26 arches. Hear this fifteen 
deep canals are di-awn off. A few miles below Herat the nver 
begms to turn H.W. ; and after passing for many miles through 
a woody tract, abounding in game, m which are the preserves of 
tiie Herat princes, at the ancient and now nearly deserted town of 
Kassan, 70 miles from Herat, it turns due north Though the 
dcainage brought down by this river must he large, so much is 
drawn off that, below Herat, reaches of it are at times quite dry. 
Below Kassan it receives fresh supplies, and evaitaally the Meshed 
stream. It flows on towards Sarakhs, and dwindles away ; but 
accurate information regarding it is still wanting. The channel is 
shown, in a map lately pubhshed, as passing Sarakhs for some 250 
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miles, and eudiug in a swamp adjoining tlie Daman-i-Koh, on the 
hordwr of the Turkman desert. , , ^ i i 

Of the livcis that ran towjmls the ludub, south of the Kabul 
river, the chief are the Kurram and the Goinal. 

The KvLvraiv. chums the southern flanks of Safed Koh. _ The 
middle Talley of Kurram, fonnmg the distiict so called, is highly 
ii’rigatcd, well peopled, and crowded with small fortiied villages, 
orchaids, and groves, to which a Hue background is afforded by the 
daik pine forests and alpine snows of Safed Koh. The beauty and 
chmate of the valley attracted some of the Mogul emperors of Delhi, 
and the remains exist of a garden of Shah Jahon’s. The iiver passes 
the Bntish frontier, and enters the plain countiy a few miles above 
Danu, spreading into a wide bed of sand and bouldeis, till it joins 
the Indus near Isa-Klicl, after a course of more than 200 miles. By 
the Ktuuam valley is one of the best routes from India into Afgha- 
nistan. ,It was travelled by Major Lunisden’s party in 1867-58. 

The Oomal, rising in the Sulimani mountains, though in length 
egual to the Kumm, and diuming, uith its tnhutariea, a much 
lai'ger area, is little more than a u inter tonent, diminishing to a 
mere rivulet, till December, when it begins to sweU. At its 
exit into the pldiu of the Derajat a local chief threw a dam across its 
channd ; and it is now only m veiy wet seasons that its waters reach 
the Indus, near Dora Ismael Khan, Mot long before leaving the 
Tiilla it receives from the S. W. a tiibutaiy, the Zhob, of nearly equal 
length and size, coming from the vicimty of the Kand and Joha 
pea^, in long. 68°. 

Laees.' — ^A s we tnow nothing of tho lake in which the 
Lora is said to end, and the greater part of the lake of 
Seistan (see that article) is excluded from Afghanistan, 
there remains only the Ah-i-Istcula, on the Ghikai plateau. 
This is about 65 miles S S.W. of Ghazni, and stands at a 
height of about 7000 feet, in a site of most barren and 
dreary aspect, with no tree or blade of grass, and hardly a 
habitation in sight. It is about 4d nules in circuit, and 
very shallow; not more than 12 feet deep ui the middle. 
The chief feeder is the Ghazni river. The Afghans speak 
of a stream draining the lake, but this seems to be un- 
founded, and the saltnoss and bitterness of the lake is 
against it. Fish entering the salt water from the Ghazni 
river sicken and die. 

PROVIKCES A 2 TD TowNS. — The cMof political divisions 
of Afghanistan in recent times are stated to he Kabul, 
Jalalabad, Ghazni, Kandahar, Herat, and Afghan Tmi- 
RESTAN {q~v.)f to which are sometimes added the command 
of the Ghilzais and of the Hazaras. This list seems to omit 
the unruly districts of the eastern table-land, such as 
Kurram, Khost, &c. But we must not look for ihe pre- 
cision of European administration in such a ease. 

In addition to Kabul, GHA2aifi, Kandahar, Herat, 
described under those articles, there are not many places 
in Afghanistan to be called towns. We notice the foUow- 
iug:— ^ 

Jaldldbdd lies, at a height of 1946 feet, in a plain on 
the south of the Kabul river. It is by road 100 miles from 
Kabul, and 91 from Peshawar. Between it and Peshawar 
intervene the Khybar and other adjoining passes ; between 
it and Kabul the passes of Jagddak, Khurd-Kahul, &o. 
The place has been visited by no known European since 
Sir G. Pollock’s expedition in 1842. As it then existed, 
the town, though its walls had an extent of 2100 yards, 
contained only 300 houses, and a permanent population of 
2000. The walls formed an irregular quadrilateral in a 
ruinous state, surrounded on all sides by buildings, gardens, 
the remains of the ancient walls, <fec., affording cover to an 
assailant. The town walls were destroyed by Pollock, but 
have probably been restored. 

The highly-cultivated plain is, according to Wood, 25 
mites in length by 3 or 4 miles in breadth; the central part 
covered with villages, castles, and gardens. It is abund- 
antly watered. 

The province under Jalalabad is about 80 miles in length 
by 35 in width, and includes the large district of Laghman, 
north of the Kabul river, as well as that on the south, 
which is called Nangnihflr. The former name, properly 
Lamghfln, the seat of the ancient Lampoffce, is absurdly 
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derived by the Mahommedans from the patriarch Lamech, 
whoso tomb they profess to show; the latter name is inter- 
preted (in mLved Pushtu and Arabic) to mean “ nine livers,” 
an etymology supported by the numerous streams. The 
word is, however, really a distortion of the ancient Indian 
name NagaralMra^ borne by a city in this plain long before 
Tslnin^^ and behoved to have been the Nagara or Bionyso- 
polis of Ptolemy. Many topes and other Buddhist traces 
exist in the valley, but there are no unruiued buddings of 
any moment. Baber laid out fine gardens here ; and his 
grandson (Jaldluddln) Akbar built Jalalabad. Hindus 
form a considerable part of the town population, and have 
a large temple. The most notable point in the histoiy of 
Jalalabad is the stout and famous defence made there, fiom 
Kovember 1841 till April 1842, by Sir Robert Sale, 

Iddlif is a town in the Koh Daman, 20 mdcs K.N.W. 
of Kab^, which was stormed and destroyed, 29th Sep- 
tember 1842, by a force under General M'Caslull, to punish 
the towns-pcople for the massacre of the ganison at Charikar, 
and for harbouring the murderers of Burnos. The place is 
singularly picturesque and beautiful. The rude houses rise 
in terrace over terrace on the mountain-side, forming a 
pyramid, crowned by a shrine embosomed in a fine clump 
of planes. The dell below, traversed by a clear raiiid stream, 
both sides of which are clothed with vineyards and orchards, 
opens out to the great plain of the Daman-i-Koh, rich with 
trees and cultivation, and dotted with turroted castles; 
beyond these are rocky ridges, and over all the eternal 
snows of Hindu Kush. Nearly every householder has his 
garden with a tower, to which the families repair in the 
fruit season, closing thoir houses in the town. The town 
13 estimated, with seven villages dopendingon it, to contain 
about 18,000 souls, 

CMAhd/r (population 5000) lies about 20 miles north 
of Istalif, at the north end of Koh Daman, and watered by 
a canal from the Ghorband branch of the Baran river. 
Hereabouts must have been the Triodon^ or meeting of the 
three roads from Bactria, spoken of by Strabo and Pliny. 
It is still the seat of the customs levied on trade with 
Turkestan, and also of the governor of the Kohistfln or 
hiU count^ of Kabul, and is a place of considerable trade 
with the regions to the north. During the British occupa- 
tion a pohtical agent (Major Eldred Pottinger, famous in 
the defence of Herat) was posted here with a Gfirkha 
corps under Captain Codrington and Lieutenant Haughton. 
In the revolt of 1841, after severe fighting, they attempted 
to make their way to Kabul, and a great part was cut off. 
Pottmgar, Haughton (with the loss of an arm), and one 
sepoy only, reached the city then ; though many were after- 
wards recovered. 

Kaldlt-irQliiLzai has no town, but is a fortress of some 
importaace on the right bank of the Tarnak, on the road 
between Ghazni and Kandahar, 89 miles from the latter, and 
at a height of 5773 feet. The repulse of the Afghans in 
1842 by a sepoy garrison under Captain Craigie, was one 
of the most hnlhant feats of that war. 

GiruhJi is also a fort, rather than a town, the latter being 
insignificant. It is important for its position on the high 
road between Kandahar and Herat, commanding the ordin- 
ary passage and summer ford of the Helmand. It was held 
by the British from 1839 till August 1842, but during the 
latter nine months, amid great difficulties, by a native 
garrison only, under a gallant Indian soldier, Balwant Singh. 

^ Farrah belongs to the Scistan basin, and stands on the 
river that bears its name, and on one of the main routes from 
Herat to Kandahar, 164 miles from the former, 236 miles 
from the latter. The place is enclosed by a huge earthen 
rampart, crowned with towers, and surrounded by a wide 
and deep ditch, which can be flooded, and with a covered 
way. It has the form of a parallelogram, running north 
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and south, and only two gates. As a military position it 
is of great importance, but it is excessively unhealthy. 
Though the place would easily contain 4600 houses, there 
were but 60 habitable when Ferrier was there in 1845, nor 
was there much change for the better when Colonel Felly 
passed in 1858. Farrah is a place of great antiqmty] 
certainly, it would seem, the Phra of Isidore of Gharax (1st 
century), and possibly PropMkasia, though this is more 
probably to be sought in the great ruins of Peshawar^n, 
farther south, near L^sh. According to Perrier, who 
alludes to “ ancient chronicles and traditions," the city on 
the present site within the great rampart was sacked by 
the armies of Chinghiz, and the survivors transported to 
another position, one hour further north, where there are 
now many ruins and bricks of immense size (a yard square), 
with cuneifonn letters, showing that site again to be vastly 
older than Chinghiz. The population came back to the 
southern site after the destruction of the mediaeval city by 
Shah Abbas, and the city prospered agam till its bloody 
siege by Nadir Shah. Since then, under constant attacks, 
it has declined, and in 1837 the remaining population, 
amounting to 6000, was carried off to Kandahar. Such 
are the vicissitudes of a city on this unhappy frontier. 

Sabzvdr, the name of which is a corruption of old Persian, 
Isphizar, “ horse-pastures,” is another important strategic 
point, 93 miles from Herat and 71 miles north of Farr^, 
in similar decay to the latter. The present fort, which in 
1845 contained a small bazar and 100 houses, must once 
have been the citadel of a large city, now represented by 
extensive suburbs, partly in ruins. W ater is conducted from 
the Harut by numerous canals, which also protect the 
approaches. 

Zami is a town in the famous but little known country 
of Ghur, to the east of Herat, the cradle of a monarchy (the 
Ghurid dynasty) which supplanted the Ghaznevides, and 
ruled over an extensive dominion, including all Afghanistan, 
for several generations. Zami, according to Perrier, was 
the old capital of Ghur. Euins aboundj the town itself is 
small, and enclosed by a wall in decay. It lies in a pleasant 
valley, through which fine streams wind, said to abound with 
trout. The hills around are covered with trees, luxuriantly 
festooned with vines. The population in 1845 was about 
1200, among whom Perrier noticed (a remarkable circum- 
stance) some Gheberfamilies. The bulk of thepeople are^ttm 
and Paimdnis, apparently both very old Persian tribes. 

Climate. — The variety of climate is immense, as might 
be expected. At Kabul, and over aU the northern part of 
the country to the descent at Gandamak, winter is rigorous, 
but especially so on the high Arachosian plateau. In 
Kabul the snow lies for two or three months; the people 
seldom leave their houses, and sleep close to stoves. At 
Ghazni the snow has been known to lie long beyond the 
vernal equinox; the thermometer sinks to 10° and 15° be- 
low zero (Fahr.) ; and tradition relates the entire destruction 
of the population of Ghazni by snow-storms more than once. 

At Jedalabad the winter and the climate generally 
assume an Indian character, and the hot weather sometimes 
brings the fatal siw/dm. The summer heat is great every- 
where in Afghanistan, but most of all in the districts 
bordering on the Indus, especially Sewi, on the lower 
Helmand, and in Seistan. AH over Kandahar province 
the summer heat is intense, and the simum is not unknown. 
The hot season throughout the “ Khorasan” part of the 
country is rendered more trying by frequent dust-storms and 
fiery winds; whilst the bare rocl^ ridges' that traverse the 
country, absorbing heat by day and radiating it by night, 
render the summer nights most oppressive. At GiriStk, 
Perrier records the thermometer fn August to have reached 
1 18°to 120° (Pahx.) in the shade. At Kabul the summer sun 
has much of its Indian power, thongh the heat is tempered 
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occasionally by breezes from Hindu Kush, and the nights 
are usually cool. Baber says that, even m summer, one 
could not sleep at Kabul without a sheepskin, but this 
seems exaggerated. At Kandahar snow seldom falls on 
the plaius or lower hills; when it does, it melts at once. 

At Herat, though 800 feet louder than Kandahar, the 
summer climate appears to he more temperate, and, in fact, 
the climate altogether is one of the most agreeable in Asig., 
In July, Femer says he found the heat never to jiass 
98°, and rarely 91° to 93° (Fahr.) These are not low 
figures, but must be compared Vfuth his register at Girishk, 
just given. From May to September the wind blows fiom 
the N.W. with great violence, and this extends across the 
country to Kandahar. The winter is tolerably mild; snow 
melts as it falls, and even on the mountains does not he 
long. Three years out of four at Herat it does not freeze 
hard enough for the people to store ice; yet it was not 
very far from Herat, and could not have been at a greatly 
higher level (at Kafir Kala’, near Kassan) that, in 1750, 
Ahmed Shah’s anny, retreating from Persia, is said to have 
lost 18,000 men from cold in a single night. 

The summer rains that accompany the S.W. monsoon in 
India, beating along the southern slopes of the Himalya, 
travel up the Kabul valley, at least to Laghman, though 
they are more clearly felt in Bajanr and Fanjkora, under 
the high spurs of the Ilmdu Kush, and in the eastern 
branches of Safed Koh. Eain also falls at this season at 
the head of Kurram valley. South of this the SiUimani 
mountains may he taken as the western limit of the 
monsoon’s action. It is quite unfelt in the rest of Afghan- 
istan, in which, as in all the west of Asia, the winter rains 
are the most considerable. The spring rain, though less 
copious, is more important to agricultuie than the winter 
rain, unless where the latter falls in the form of snow. 
Speaking generally, the Afghanistan climate is a dry one. 
The sun slunes with splendour for three-fourths of the year, 
and the nights are even more beautiful than the days. 
Marked characteristics are the great differences of summer 
and winter temperature and of day and night temperature, 
as well as the extent to -which change of climate can be 
atk-uned by slight change of place. As Baber again says 
of Kabul, at one day’s journey from it you may find a place 
where snow never falls, and at two hours’ journey, a place 
where snow almost never melts ! 

The Afghans vaunt the salubrity and charm of some 
local climates, as of the Tobah hills above the Kakar country, 
and of some of the high valleys of the Safod Koh. 

The people have by no means that immnnity from disease 
which the bright dry character of the climate and the fine 
physical aspect of a large proportion of them might lead us 
to expect. Intermittent and remittent fevers are very 
prevalent : bowel complaints are common, and often fatal 
m the autumn. The universal custom of sleeping on the 
house-top in summer promotes rheumatic and neuralgic 
affections; and in the Koh Baman of Kabul, w’hich the 
natives regard as ha-ving the finest of climates, the mortality 
from fever and bowd complaint, between July and October, 
is great; the immoderate use of fruit predisposing to such 
ailments. Stone is frequent; eye disease is very common, as 
are haemorrhoidal affections and syphilitic diseases in repul- 
sive forms. A peculiar skin disease of syphilitic origin 
prevails at Kandahar, and native physicians there are said 
by BeUew to admit that hardly one person in twenty is free 
from the taint in some form. 

Natural Productions — Min&rals . — Afghanistan is 
believed to be rich in minerals, but few are wrought. Some 
small quantity of gold is taken from the streams in Lagh- 
man and the adjoining districts. Famous silver nmM 
were formerly wrought near the head of the Paujshit 
valley, in Hindu Kush. Iron of excellent quality is pro- 
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dviced iu the (iiKlependent) tenitory of Bajauv, north-west 
of Pe==hawar, fioin magnetic iron sand, and is 
TCflltnl is chiefly supplied from the Peimfili (or Fannim) 
distnct, betixecn the XJpiicr Kurram and Gomal, where it 
is said to be abundant. Iron ore is most abundant n^ 
the passes leading to Bamian, and in other paits of Hindu 
Kush. Copper ore from various parts of Afghanistan has 
been seen, but it is nowheie worked. 

Lead is found, ^y., in Upper Bangash (Kurram district), 
and in the Shinwari country (also among the hianches of 
Safed Koh), and in the Kakar country. There are reported 
to be rich lead mines near Herat scaicely woiked. Lead, 
with antimony, is found near the Arghand-ab, 32 
north-west of Kala’t-i-Ghilzai , in the Wardak hills, 24 
miles north of Ghazni; in the Ghorband valley, north of 
Kabul, and in the Airidi country, near our frontier 
Most of the lead used, however, comes from the Hazara 
country, where the ore is descrihed as being gathered on 
the surface. Am ancient mine of great extent and elabo- 
rate character exists at Feringal, in the Ghoiband valley. 
Antimony is obtained in considerable quantities at Siah- 
Maksud, about 30 miles north of Kandahar 

Silicate of zinc in nodular fragments^ comes from the 
Zhob distiict of the Kakar country. It is chiefly used by 
cutlers for polishing. 

Sulphur is said to be found at Herat, dug from me soil 
ill small fragments, but the chief supply conies from the 
Hazara country, and from Pirkisri, on the confines of 
Seistan, where theie would seem to be a ciater, or fuma- 
role. Sal-ammoniac is brought from the same place 
Gypsum is found in large quantities in the plain of Kan- 
dahar, being dug out in fragile coralline masses from near 
the surface. 

Coal (perhaps hguite) is said to be found in Zurmat 
(between the Upper Kuirani aad the Gomal) and near 
Ghazm. 

Nitre abounds in the soil over all the south-west of 
Afghanistan, and often affects the water of the Wrez, or 
subterranean canals. 

Tegetabl'e Kingdom.^ — The characteristic distribution 
of vegetation on the mountains of Afghanistan is worthy 
of attention. The great mass of it is confined to the mam 
nuiiges aud their immediate offshoots, whilst on the more 
distant and terminal prolongations it is almost entirely 
absent ; in fact, these are naked rock and stone. 

Take, for example, the Safed Koh On the nlpme range itself 
and its immediate bunches, at a height of 6000 to 10,000 feet, we 
have abundant growth of large foiest trees, among which conifers 
are the most noble and pionunent, such as Cedrus Deodara, Abies 
cjxelsa, Finns longifolia, P. Pinaster, P. Piivea (the ediblo pine), 
and the lai*ch. We have also the yew, the hazel, jumper, walnut, 
wild peach, and almond. Growing under the shade of tliese are 
severm varieties of rose, honeysu^e, currant, gooseberry, haw- 
thorn, rhododendron, aud a luxuriant herbage, among which the 
ranunculus family is important for freiinency and number of genera 
The lemon and vdld vine aie also here met with, but are more 
common on the northern mountains. The walnut and oak (ever- 
green, holly-leaved, and kermes) descend to the secondajy heights, 
where they become mixed ivith alder, ash, khinjak, Aihor-vUoe, 
[nmper, with species of Astragalus, &c. Here also are indigoferce 
and dwarf laburnum. 

Lower again, and down to 3000 feet, we have wild olive, s|iecies 
of rock-rose wild piivet, acacias and mimosas, bai-bony, and Zizy- 
nhm; and in the eastern ramifications of the chain, Ghainasrops 
h imilis (which is applied to a variety of useful purposes), Bignonta 
nr trumpet flower, sissu, Salvadora persica, verbena, acautlius, 
varieties of Ge^nerce. 

The lowest tennmal ridges, especially towards the west, are, as 
ha-s been said, nalted in aspect. Their scanty vegetation is almost 
wliolly herbal ; shrubs are only occasional ; trees almost non- 
existent. Labiate, composite, and umbelliferous plants are most 
common. Perns and mosses are almost confined to the higher 
ranges 


In the loiv brushw'ood scattered ovei i)oitions of the dieary plains 
of the “Khoiasan” table-lands, we find leguminous thorny jilants 
of the papihonaceous sub-order, such as camel-thorn {JSedyswrum 
AlJutgi), Astragalus in several varieties, spiny lest-hairow \Ono7vis 
spiaosa), the fibrous roots of which often serve as a tooth-brush ; 
ifiants of the sub-oider Mimosece, as the sensitive mimosa ; a plant of 
the Rue family, called hy the natives lipM; the common worm- 
wood, also ceitam orchids, and seveial species of Sulsola. The 
lue and woimwood are in genei-al use as domestic medicines-^the 
foimer for rheumatism and neuralgia ; the latter in fever, debility, 
and dyspepsia, as well as for a vermifuge The Upad, owing to its 
heavy nauseous odour, is beheved to keep off evil spirits In some 
places, occupying the sides and hollows of ravines, aie found the 
rose bay {AWtum Oleander), called in Persian Mar-mraJi, or ass- 
bane, the wild laburnum, and vaiious Indig of cree. 

In cultivated districts the chief tiees seen are mulherry, willow, 
poplar, ash, and occasionally the plane , but these are due to man’s 

Products of Value.— One of the most important of 
these 13 the gum-resin of Nartlwx assafceiitlct, winch grows abun- 
dantly in the high and diy plains of We&tein Afghanistan, espe. 
eially between Kandahar and Herat. The depot for it is Kandahar, 
whence it finds its way to India, where it is much used as a coiidi- 
ment. It is not so used in Afghanistan, but the Seistau people 
eat tile green stalks of tiie plant pieserved in brine, Tlie^collection 
of the gum-resin is almost entirely in the hands of the Kakai* clan 
of Afghans. 

In the highlands of Kabul edible rhubarb is an important locm 
luxury The plants giow wild in the mountains The bleached 
rhuhaib, w£ch has a veiy delicate flavour, is altered by covermg 
tlio young leaves, as they sprout from the soil, with loose stones or 
an empty jar. The leaf-stalks are gathoied by the neighbouring 
MR people, and caiiied down for sale. Bleached and unbleached 
rhulwib are botii laigely consumed, both raw and cooked 

The walnut aud emble pine-uut aie both wild growths, which are 

he sanjtt {Elmgnus onentalis), common on the hanks of water- 
courses, furnishes an edible fmit. An orchis found in the moun- 
tains jflolds the diied tuber which afloids the nutiitious mucilngo 
caRed sal<^; a good deal of this goes to India, 

Pistacia khinjak aflbids a mastic. The fruit, mixed with its 
resin, is used for food by the Achakzais in Southein Afghanistan. 
The true pistachio is found only on the noithei-n frontier ; tho nuts 
are imported from Badakhslian and Kiinduz. 

Mushrooms and other fungi are laigely used as food, especially 
by the Hindus of the towns, to whom they supiily a suhbtitute for 
meat. 

Masina, of at least tw'o lands, is sold in the bazaars One, called 
turomjitn, appears to exude, m small round tears, from tho camel- 
tiiom, and afeo from the dwarf taimuisk, the other, sii-kusht, in 
large giains and irregular masses, or cakes, with bits of twig im- 
bedded, is obtained from a tree which tiie natives call siah ehdb 
(black Avood), thought by BeUeiv to be a Fraupnua or Ornus. 

Agbicijltube. — ^I n most parts of the country there are 
two harvests, as generally in India. One of these, called 
by the Afghans laMrak, or the spring crop, is sown in tho 
end of autumn, and reaped in sunnner. It consists of 
wheat, barley, and a variety of lentils. The other, called 
2idizah or tirmai, the autumnal, is sown in the cud of 
spring, and reaped in autumn. It consists of rice, varieties 
of miTlftf. and sorghum, of maize, Phaseolus Mungo, tobacco, 
beet, turnips, &c. The loftier regions have but one har- 
vest. 

Wheat is the staple food over the greater part of the 
country. Eice is largely distributed, but is most abundant 
in Swat (independent), and best in Peshawar (Bntish). It 
is also the chief crop in Kurram, In much of the eastern 
mountainous country hdjra {Holms spicatus) is the chief 
grain. Most English and Indian garden-stuff's are culti- 
vated; turnips in some places very largely, as cattle food.^ 

The grow^ of melons, water-melons, aud other oucurbi- 
taceous plants is reckoned very important, especially near 
towns ; and this crop counts for a (hbtinot harvest. 

Sugar-cane is grown only in the rich plains; and though 
cotton is grown in the warmer tracts, most of the cotton 
doth is imported. 

Madder is an important item of the spring crop in 
Ghazni and Kandahar districts, and generally over the 
west, and supplies the Indian demand. It is said to he 
i very profitable, though, it takes three years to mature. 


Chiefly from Bellew. 
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Saffron is grown and exported. The castor-oil plant is 
everywhere common, and furnishes most of the ofl of the 
country. Tobacco is grown very generally j that of Kan- 
dahar has much repute, and is exported to India and 
Bokhara. Two crops of leaves are taken. 

Lucerne and a trefoil called shaftal form important 
fodder crops in the western parts of the country, and, 
when irrigated, are said to afford ten or eleven cuttings in 
the season. The Icomal [Pi'cingos pahularut) is abundant m 
the hill country of Ghazni, and is said to extend through 
the Hazara country to Herat. It is stored for winter 
use, and forms an excellent fodder. Others are derived 
from the Holms sorghum, and from two kinds of ponick. 
It is common to cut down the green wheat and barley 
before the ear forms, for fodder, and the repetition of this, 
with barley at least, is said not to injure the grain crop. 
Bellew gives the following statement of the manner in which 
the soil IS sometimes worked in the Kandahar district; — 
Barley is sown in November ; in March and A.pril it is 
twice cut for fodder j in June the gram is reaped, the 
ground is ploughed and manured, and sown with tobacco, 
wliich yields two cuttings. The ground is then prepared 
for carrots and turnips, which are gathered in November 
or December. 

Of great moment are the fruit crops. All Eurojiean 
fruits are produced profusely, in many varieties, and of 
excellent quality. Fresh or preserved, they form a prin- 
cipal food of a large class of the people, and the dry fruit 
is largely exported. In the valleys of Kabul, mulberries 
are dried, and packed in skins for winter use. This mul- 
berry cake is often reduced to flour, and used as such, 
forming in some vaUeys the main food of the people. 

Grapes are grown very extensively, and the varieties 
are very numerous. The vines are sometimes trained on 
trellises, but most frequently over ridges of earth 8 or 10 
feet high. The principal part of the garden lands in vil- 
lages round Kandahar is vineyard, and the produce must 
be enormous. 

Open canals are usual in the Kabul valley, and in 
eastern Afghanistan generally; but over all the western 
parts of the country much use is made of the harez, which 
IS a subterranean aqueduct uniting the waters of several 
springs, and conducting their combined volume to the 
surface at a lower level Elphinstone had heard of such 
conduits 36 miles in length. 

Animal Kingdom. — As regards vertebrate zoology, 
Afghanistan lies on the frontier of three regions, viz., file 
Eurasian, the Ethiopian (to which region Biluchestan 
seems to belong), and the Indo-Malayan. Hence it natu- 
rally partakes somewhat of the forms of each, but is in 
the main Eurasian. 

Mammals. — Monkeys are stated by Mr Bellew to exist in Yusuf- 
zai, and perhaps extend to some other distnets north of the Kabul 
river ; but no species has been named. 

Felidce. — F. coins, F. clmm (both Eurasian); F. car ami (Eur., 
Ind., Ethiop.), about Kandahar; a small leopard, stated to be 
found almost ^ over the country, perhaps rather the cheeta (F. 
jubaius, Ind. and Eth.) ; F. pardua, the common leopard (Eth. 
and Ind.) The tiger is said to exist in the north-eastern hill 
country, which is quasi-Indian. 

Cawidoa. — ^The jackal (C. aureus, Eirras., Ind , Eth.) abounds on 
the Helmand and Argand-ab, and probably elsewhere. 'Wolves (0. 
Bengalenm) are fonmdable xn the wilder tracts, and assemble in 
troops on the snow, destroying cattle, and sometimes attacking 
single horsemem The hysena {JS". stnata, Africa to India) is com- 
mon. These do not hunt in packs, but wiU sometimes smgly 
attack a bullock : they and the wolves make havoc among sheep. 
A favourite feat of the boldest of the young men of southern 
Afghanistan is to enter the hysana’s den, smgledmnded, muffle and 
tie bun. There are wdd dogs, according to Elphinstone and 
Conolly. The small Indian fox {Vulpes jBengaUnsis) is found; 
also V. flcooeseens, common to India and Persia, the skm of which 
is much used as a fur. 

Mmtelvdm . — Specaes of Mungoose {Eeryestes), spedes of otter, 


Mv^tela ermvMia, and two feirets, one of them with tortoise-shell 
marks, tamed by the Afghans to keep donn vermin ; a marten (if. 
flamgvM, Indian). 

Beais aie two ■ a black one, piobably Ursus torqvMus; and one 
of a diity yellow, U. IsdbeUmus, both Himalyan species. 

Ruminamis — Oapia cegagrus and G niegaceros, a -wild sheep 
(Ovis eyclocmos or Fignei) ; GascUa suhgutturosa — these aic often 
netted in batches when they descend to dunk at a stream, G. 
dorcas, perhaps; Cervus IValhchii, the Indian baiasingha, and 
piobably some other Indian deei, in the noith-eastom mountains. 

The ■^d hog {Sus scrofa) is found on the Lower Helmand. The 
wild ass, Qorkhar of Persia {Equus onager), is frequent on the sandy 
tracts in the south-w'est Neither elephant nor ihinoeeios now 
exists within many hundred miles of Afohanistan ; but theie is 
amide evidence that the latter was hunted in the Peshawar plain 
down to the middle of the 16th century. 

Taiptdai.—A mole, probably T. Emqpaia, Sorex Indicus, 
Eniuicem eollaris (Indian), and Er aurdus (Eurasian). 

Bats, believed to be FJiyllorhmus dneracaus (Panjab species), 
ScotopMlus Eelhi (W. India), Fesjj. aurUiis and F. barbustcllus, 
both found from England to India. 

Eodentiit . — A squirrel {Sdui us Syriacus i ) ; Mus Indicus, and if. 
Gerbdlinus, a.%<ixboii{I>ipustelum^\ AlactagaBaclriaru.t, GabiU 
lus Indicus, and (y. erythrinus (Persian and Indianl; Lagomys Neyal- 
ensis, a central Asian species. A hare, probably L. ruficaudatus. 

Binns. — ^The largest list of Afghan biids that we know of is gjven 
by Captain Hutton in the uf. -4s Soc. Bengal, vol xvi. p. 776, seqq., 
but it is confessedly far from complete. Of 124 species m that list, 
96 are pronounced to be Eurasian, 17 Indian, 10 both Emnsian and 
Indian, 1 {Turtur risonus) Eur, Ind., and Eth.; and 1 only, 
Gai-poducus {Bucanctes) crassirostns, peculiar to the country. 
Afghanistan appears to be, during the breeding season, the reti-eat 
of a variety of Indian and some African (desert) fonns, whilst in 
winter the ainfamui becomes overwhelmingly Eurasian 

Keptiles — The following particulars are from Gray.— Lizards— 
Paeudcqma gradlw (Eur.), Argyraplm Eor^ldii, Salea Eoraficldit, 
Gaiotes Mai la, O versicolor, G. mimr, G Emma, Phrynocephalua 
TickelHr—aXl Indian forms. A tortoise (T. Eorsfieldii) apjjears to he 
peculiar to Kabul. There aie apparently no salamanders or tailed 
Amphibia. The frogs are partly Euiasian, partly Indian. And the 
same may be said of the ffsh ; but they are as yet most imperfectly 
known. 

Domistio Animals. — The camel is of a more robust 
and compact breed than the tall beast used in India, and 
is more carefuUy tended. The two-humped Bactrian camel 
is sometimes seen, but is not a native. 

Horses form a staple export to India. The best of these, 
however, are brought from Maimana and other places on 
the Khorasan and Turkman frontier. The indigenous 
horse is the y&hii, a stout, heavy-shouldered animal, of 
about 14 hands high, used chiefly for burden, but also for 
riding. It gets over incredible distances at an ambling 
shuffle; but is unfit for fast work, and cannot stand exces- 
sive heat. The breed of horses was improving much under 
the Anm'r Dost Mahommed, who took much interest in it 
Generally, colts axe sold and worked too young. 

The cows of Kandahar and Seistan give very large quan- 
tities of milk. They seem to be of the humped variety, but 
with the hump evanescent Dairy produce is important 
in Afghan diet, especially the pressed and dried curd 
called krut (an article and name perhaps introduced by the 
Mongols). 

There are two varieties of sheep, both having the fat tail. 
One bears a white fleece, the other a russet or black one. 
Much of the white wool is exported to Persia, and now 
largely to Europe by Bombay. Flocks of sheep are the 
main wealth of the nomad population, and mutton is the 
chief animal food of the nation. In autumn large numbers 
are slaughtered, their carcases cut up, rubbed with salt, 
and dried in the sun. The same is done with beef ami 
camel’s flesh. 

The goats, generally black or parti-coloured, seem to be 
a degenerate variety of the shawl-goat. 

The climate is found to be favourable to dog-breeding. 
Pointers are bred in the Kohistan of Kabul and above 
Jalalabad — large, heavy, slow-hunting, but fine-nosed 
and staunch; very like the old double-nosed Spanish 
pointer. There are greyhounds also, but inferior in speed 
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to second-rate English dogs. The Ihcindi is another 
sporting dog, most useful, hut of complex breed. He is 
often used for turning up quail and partridge to the 
hau'k. 

Industrial Products. — These aro not important. Silh 
is produced in Kabul, Jalalabad, Kandahar, and Herat, and 
cMcfly consumed in domestic manufactures, though the 
best qualities are carried to the Panjab and Bombay. 

Excellent carpets — soft, bioUiant, and durable in colour — 
are made at Herat. They are usually sold in India as 
Persian. Excellent felts and a variety of woven goods 
are made from the wool of the sheep, goat, and Bac- 
trian camel. A manufacture, of which there is now a con- 
siderable export to the Panjab for the winter clotlmig of 
our irregular troops, besides a large domestic use, is that 
of they) 05 fOT, or sheepskin pelisse. The long wool remains 
on, and the skin is tanned yellow, with adn^ble softness 
and suppleness. Pomegranate rind is a chief material in 
the preparation. 

Piosaries are extensively made at Kandahar from a soft 
crystaUiscd sihcate of magnesia (chrysolite). The best are 
of a scmi-transjiarent straw colour, like amber. They are 
largely exported, especially to Mecca. 

Trade. — Practically, there are no navigable rivers in 
Afghanistan, nor does there exist any wheeled carriage. 
Hence goods are carried on beasts of burden, chiefly camels, 
along roads which often he through close and craggy 
defiles, and narrow stony valleys among hare mountains, 
or over waste plains. Though from time immemorial the 
larger part of the products of India destined for western 
Asm and Europe has been exported by sea, yet at one time 
valuable caravans of these products, with the same destina- 
tion, used to traverse these rugged Afghan roads. 

The great trade routes are the following ; — 


1. From Persia by Mesb’hed to Herat. 

2. From Bokhara by Merv to Herat. 

3. From the same quarter by Karslii, Balldi, and Kluum, to 

KaWl. 

4. From the Panjab by Peshawar and the Tatara or Abkhaaah 
Passes to Kabul 

6. From the Panjab Iw the Ghawaltoi Pass towaids GhaznL 

0 From Sind by the Bolan Pass to Kandahar. 

There is also a loute from eastern Turkistan by Ohitral to Jala- 
labad, or to Peshawar by Dir j but it os doubtful how far theie is 
any piesent traffic by it. 


Towards Sind the chief exports from or through 
Afghanistan are wool, horses, silk, fruit, madder, and assar 
foetida. The staple of local jiroduction exported from 
Kandahar is dried fruit. The horse trade in this direction 
is chiefly carried on by the Syads of Pishin, Kakars, Bakh- 
tiyans, and Biluohis. The Syads also do, or did, dabble 
largely in slave-dealing. The Hazaras furnished the largest 
part of the victims. 

Burnes’s early anticipation of a large traffic in wool from 
the regions west of the Indus has been amply verified, for 
the trade has for many years been of growing importance; 
and in 1871-72 2,000,000 lb were shipped from Kar^hi 
The importation to Sind is chiefly iu the hands of Shikar- 
pllr merchants. Indeed, nearly aU the trade from southern 
Afghanistan is managed by Hindus. Thatbetween Mesh’hed, 
Herat, and Kandahar is carried on by Persians, who bring 
down silk, arms, turquoises, horses, carpets, &a, and take 
back wool, sldiis, and woollen fabrics. 

The chief imports by Peshawar from India into Afghanis- 
tan are cotton, woollen, and silk goods; from England, 
coarse country cloths, sugar and indigo, Benares brocades, 
gold thread and lace, scarves, leather, ^oceries, and drags. 
The exports are raw silk and silk fabrics of Bokhara, gold 
and silver wire (Russian), horses, almonds and raisins, and 
fruits generally, furs (induding dressed fox skins and 
slieep skins), and bullion. 


The trade with India was thus estimated in 1862: — 

Espoitb to India Totals. 


By Pcshaw'ai'. £156,513 

By Ghawalai’i Pass ... . 130,000 

By Bolan Pass 81,870 


£120,643 £277,156 

164,000 294,000 

18,892 60,762 


£318,383 £303,635 £621,918 


But this omits some passes, and the Bolan esqiorts do not in- 
elude the large item, of wool which enters Sind further south. 

A reKc of the old times of Asiatic trade has come down 
to our day iu the habits of the class of LoMni Afghan 
traders, commonly called Pomidahs, who spend their lives 
m carrying on traffic between India, Khorasan, and Bok- 
hara, by mfi.o.-na of their strings of camels and ponies, 
banded in large armed caravans, in order to restrict those 
recurring exactions that would render trade impossible. 
Bullying, fighting, evading, or bribing, they battle their way 
twice a year between Bol^ara and the Indus. Their sum- 
mer pastures are in the higlilands of Ghazni and Ivala^t-i- 
GhilzaL In the autumn they descend the Sulimani passes. 
At the Indus, in these days, they have to deposit all 
weapons ; but once across that, they are in security. They 
leave their families and their camels in the Panjab plains, 
and take their goods by rail to all the Qangetic cities, or 
by boat and steamer to Karachi and Bombay. Even in 
Asam or in distant Rangoon the Povindah is to be seen, 
pre-eminent by stature and by lofty air, not les.s than by 
rongh locks and filthy clothes. In March they rejoin 
their families, and move up again to the Ghilzai highlands, 
sending on caravans anew to Kabul, Bokhara, Kandahar, 
and Herat, the whole returning in time to accompany the 
tribe down the passes in the autumn. The Povindah trade 
by all the passes is now estimated to roach £1,500,000 in 
value annually. 

Inhabitants of Afghanistan. — These may first be 
divided into Afghan and non-Afghan, of whom the Afghan 
people are predominant in numbers, power, and character. 

The Afghans themselves do not recognise as entitled to 
that name all to whom we give it. According to Bollew 
they exclude certain large tribes, who seem, nevertheless, 
to be essentially of the same stock, speaking the same 
language, observing the same customs, and j)ossessing the 
same moral and physical characteristics. These are recog- 
nised as Fatlidns, but not as AfyliaM, and are all located 
in the vicinity of the Sulimani mountains and then’ off- 
shoots towards the east. IVe do not attempt to name 
because the information on the subject seems con- 
tradictory. There are tribes of somewhat similar character 
elsewhere, such as the Wardaks, to the south of Kabul; 
and there are again some tribes, in contact with these and 
with Afghan tnbes, who speak the Afghan language, and 
have many Afghan customs, but are different in aspect, 
and seem not to be regarded as Pathan at alL Such are 
the Tflris and J^jis of Kurram. 

Of the Afghans proper there are about a dozen great 
clans, with numerous subdivisions. Of the great clans 
the following are the most important; — 

The Dutirdnis, originally called Abdalis, received the 
former name from a famous clansman, Ahmed Shah. Their 
conntiy may be regarded as the whole of the south and 
south-west of the Afghan plateau. 

The GhiUais are the strongest of the Afghan clans, ^ and 
Ijerhaps the bravest. They -were supreme in Afghanistan 
in the beginning of last century, and for a time possessed 
the throne of Ispahan. They occupy the high plateau 
north of Kandahar, and extend, roughly speaking, east- 
TOrd to the Sulimani mountains, and north to the Kabul 
liver (though in places passing these limits), and they 
extend down the Kabul river to Jalalabad. On the Briti^ 
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invasion tlie Ghilzais sliowed a rooted hostility to the 
foreigner, and great fidelity to Dost Maliommed, though 
of a rival clan. It is remarkable that the old Arab geo- 
graphers of the 10th and 11th centuries place in the 
Ghiizai country a peojile called KTiilijis^ whom they call a 
tribe of Tx^'lcs, to which belonged a famous family of 
Dehli kings. The probability of the identity of Khilijis 
and Ghilzais is obvious, and the question toudies others 
regarding the origin of the Afghans, but it does not seem 
to have been gone into. 

The Yxtsii/zais occupy an extensive tract of hills and 
valleys north of Peshawar, including part of the Peshawar 
plain. Except those within our Peshawar district, they 
are independent; they are noted even among Afghans for 
their turbulence. 

The KaJears, stiU retaining in great measure their inde- 
pendence, occupy a wide extent of elevated countiy in 
the south-east of Afghanistan, among the spurs of the 
Toba and Sulimaiii mountains, bordering on the Biluch 
tribes. But the region is still very imperfectly known. 

Of the non-Afghan population associated with the Af- 
ghans, the Ta;}ihs come first in importance and numbers. 
They are intermingled with the Afghans over the country, 
though their chief locahties are in the west. They are 
regarded as descendants of the original occupants of that 
part of the country, of the old Iranian race; they caU 
themselves Parsiwdn, and speak a dialect of Persian. 
They are a fine athletic people, generally fair in com- 
plexion, and assimilate in aspect, m dress, and much in 
manners to the Afghans. But they are never nomadic. 
They are mostly agriculturists, whilst those in towns follow 
mechanical trades and the like, a thing which the Afghan 
never does. They are generally devoid of the turbulence 
of the Afghans, whom they are content to regard as masters 
or superiors, and lead a frugal, industrious life, without 
aspiring to a share in the government of the country. 
Many, however, become soldiers in the Amir’s army, and 
many enlist in our local Panjab regiments. They are ze^ous 
Sunnis. The Tajiks of the Daman-i-Koh of Kabul are 
said to be exceptional in turbulent and vindictive character. 

The KizilhdsJies may be regarded as modern Persians, 
but more strictly they are Persianised Turks, like the 
present royal race and predominant class m Persia. They 
speak pure Persian, Their immigration dates only from 
the time of Kadir Shah (1737). They are chiefly to he 
found in towns as merchants, physicians,, scribes, petty 
traders, &c., and are justly looked on as the more educated 
and superior class of the population. At Kabul they con- 
stitute the bulk of the Amir’s cavalry and artillery. Many 
serve in our Indian regiments of irregular cav^ry, and 
bear a character for smartness and intelligence, as well as 
good riding. They are SMahs, and heretics in .^ghan eyes. 

It is to the industry of the Parsiwans and Kizilhashes 
that the country is indebted for whatever wealth it pos- 
sesses, but few of them ever attain a position which is not 
in some degree subservient to the Afghan, 

The Hazdras have their stronghold and proper home 
in the wild monntainons country on the north-west of 
Afghanistan proper, including those western extensions of 
Hindu Kush, to which modern geo^aphers have often 
applied the ancient name of Paropamisus, In these their 
habitations range generally from a height of 5000 feet to 
10,000 feet above the sea. 

The Hazaras generally have features of Mongol type, 
often to a degree that we might caH exaggerated, and 
there can be no doubt that they are mainly desceuded 
from fragments of Mongol tribes who came from the east 
with the armies of CMaghiz Khan and his famfiy, though 
other races may be represented among the tribes called 
Hazaras. The Hazaras generally are said by Major Leech 


to be called Moglials by the GLOzais; and one tribe, still 
bearmg the specific name of Mongol, and speaking a 
Mongol dialect, is found near the head waters of the 
Murghah, and also further south on the skhts of the Ghur 
mountains. But it is remarkable that the Hazaras generally 
speak a pmcly Persian dialect. The hlongols of the host 
of Chinghiz were divided into tomans (ten thousands) and 
Jmzaras (thousands), and it is probably in this use of the 
word that the origin of its present application is to be 
sought. The oldest occurrence of this appheation that M. 
de Khanikoff has met with is in a rescript of Ghazan 
Khan of Persia, regarding the security of roads in Khorasan, 
dated A.H, G94 (a.d. 1294-D5). 

Though the Hazaras pay tribute to the Afghan chiefs, 
they never do so unless payment is enforced by arms. The 
country which they occupy is very extensive, embracing 
the tijiper valleys of the Arghand-ab and the Hclmand, 
both sides of the main range of Hmdu Kush, nearly as far 
east as the longitude of Andar3,h, the hill country of 
Bamian, and that at the head waters of the Balkh nver, 
the Murghah, and the Hari-Eud; altogether an area of 
something like 30,000 square nules. The Hazaras are 
accused of very loose domestic morals, like the ancient 
Massagdes, and the charge seems to be credited, at least 
of certam tribes. They make good powder, are good 
shots, and, in spite of the nature of their country, are good 
riders, nding at speed down very steep declivities. They 
arc said to have a yodel hko the Swiss. They are often 
sold as slaves, and as such are piized. During the winter 
many spread over Afghanistan, and even into the Panjab, 
in search of work. Exce23ting near Ghazni, where they 
hold some lands and viUages, the position of the Hazaras 
found in the proper Afghan country is a menial one. They 
are Shiahs in religion, with the exception of one fine tribe 
called the Zeidnat Hazaras, occupying the old territory of 
Badghls, north of Herat. 

Eimdk is a term for a sept or section of a tribe. It has 
come to be apphed, much as hazara, to certain nomadic 
or semi-noma^c tribes west of the Hazaras of whom we 
have been speaking, and immediately north of Herat. 
These tribes, it is said, were originally termed “the four 
Eimaks.” It is difficult in the present state of information 
regarding them, sometimes contradictory, to discern what is 
the broad distinction between the Eimaka and the Hazaras, 
unless it be that the Eimaks are predominantly of Iranian or 
quasi-Iranian blood, the Hazaras Turanian. The Eimaks 
are also Sunnis. Part of them are subject to Persia. 

HindMs . — ^This is the name given to people of Hindu 
descent scattered over Afghanistan. They are said to be 
of the KsJwixi or military caste. They are occuiiied in 
trade; th^ are found in most of the large villages, and in 
the towns form an important part of the population, doing 
all the banking business of flie country, and holding its 
chief trade in their hands. They pay a Mgh poll-tax, and 
are denied many privileges, but thrive notwithstauding. 
The Jots of Afghanistan doubtless belong to the same 
vast race as the Jats and JSts who form so large a part of 
the population of the territories now governed from Lahore 
and Karachi, and whose origin is so obscure. They are a 
fine athletic, dark, handsome race, considerable in numbers, 
but poor, and usually gaining a livelihood as farm-ser- 
vants, barbers, sweepers, musicians, &c. 

BiUxikis . — Many of these squat among the abandoned 
tracts on the lower Hehnand; a fierce and savage people, 
professing Islam, but not observing its precepts, and hold- 
ing "the grossest superstitions; vmddta Aeir most stringent 
law; insensible to privation, and singularly tolerant of 
heat ; camel-like in capacity to do without dnnk ; superior 
to the Afghaixs in daring and address, which are displayed 
in robber raids carried into the very heart of Persia. 
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There reiu-uii a vaiiety of tribes in the hill country- 
north of the Kabul river, speaking various languages, 
seemingly of Pmhritic character, and known as Kohistanis, 
Laghmanis, Pashais, &c.j apparently converted remnants 
of the aboriginal tribes of the Kabul basin, and more or 
less kindred to the still unconverted tribes of Kafiristan, to 
the Ghitral people, and perhaps to the Dard tribes who lie 
to the north of the Afghan country on the Indus. 

An able officer of the staff in India (Col. Macgiegor) has 
lately made a dihgcnt attempt to estimate the population 
of Afghanistan, which he brings to 4,901,000 souls. This 
includes the estimated popiulation of Afghan Turkestan, the 
people of Chitral, the Kafirs, and the mdependent Yusufzais. 
We shall deduct the three first: — 

4.901.000 

Afghan Till kostan .. 642,000 

Chitnilis and Kafirs 150,000 

792,000 

4.109.000 

which may be thus roughly divided — 

Eimaka and Hazaias .. 400,000 

Tajiks 600,000 

Kiziibiishes .. 150,000 

Hmdkis and Jilts ... 500,000 

Kohistanis, &o .. 200,000 

Afghans and Pathans, including 400,000 in- ) „ ggn aqq 

dependent Yusufzais, &o.... ( ’ ’ 

Total 4,109,000 

The Afghans, in government and geneial manners, have 
a likeness to other Mahommedan nations j but they have 
also many peculiarities. 

Besides their division into clans and tribes, the whole 
Afghan people may be divided into dwellers in tents and 
dwellers m houses; and this division is apparently not 
comcident with tribal divisions, for of sever^ of the gieat 
clans, at least a part is nomad and a part settled Such, 
e.g., is the case with the Durrani and with the Ghilzai 

Nomad Afghans exist in the Kabul basin, but their 
proper field is that part of their territory -which the Afghans 
include in Khorasan, with its wide plains. These people 
subsist on the produce of their flocks, and rarely cultivate. 
They may, perhaps, pay something to the Kabul govern- 
ment through their chief, and they contribute soldiers to 
the regular army, besides forming the bulk cf the militia; 
but they have httle relation to the government, and seldom 
enter towns unless to sell their produce. They are under 
some indefinite control by their chiefs, to whom serious 
disputes are referred. Petty matters are settled by the 
“greybeards” of the community, guided by the Afghan 
traditional code. Many of the nomad tribes are professed 
and incorrigible thieves. Among certain tribes the cere- 
mony of naming a male child is accompanied by the sym- 
bolical act of passing him through a hole made in the wall 
of a house, whilst a volley of musketry is fired overhead.^ 

The settled Afghans form the village conmiimities, and 
in pait the population of the few towns. Their nTnV.f 
occupation is with the soil. They form the core of the 
nation and the main part of the army. Nearly ah own 
the land on which they live, and which they cultivate with 
their own hands or by hired labour. Roundly speaking, 
agriculture and soldiering are their sole occupations. No 
Afghan will pursue a handicraft or keep a shop, though, 
as we have seen, certain pastoral tribes engage largely in 
travelling trade and transport of goods. 

As a race, the Afghans are very handsome and athletic, 
often -with fair complexion and flo-wing beard, generally 
black or bro-wn, sometimes, though rarely, red; the features 

^ Of one tribe, at least, of -wliieb this is told, the Afghan blood is 
douhfAiL 


highly aquOine. The hair is shaved off from the forehead 
to the top of the head, the remainder at the sides being 
allowed to fall m large curls over the shoulders. Their 
step is full of resolution, their bearing proud and apt to 
be rough. 

The women have handsome features of Jewish cast (the 
last trait often true also of the men); fan- complexions, 
sometimes rosy, though usually a pale saUow, hair braided 
and plaited behind in two long tresses terminating in sillcen 
t.aasft1a. They are ngidly secluded, but intiigue is fiequent. 
In some parts of the country the engaged lover is admitted 
to visits of courtship, analogous to old Welsh customs. 

The Afghans, mured to bloodshed from childhood, are 
familiar -with death, and are audacious in attack, but easily 
discouraged by failure; excessively turbulent and unsub- 
missive to law or discipline; a23parently frauk and affable 
m manner, especially when they hope to gain some object, 
but capable of the grossest brutality when that hope ceases. 
They are unscrupulous in perjury, treacherous, vain, and in- 
satiable, passionate in vindictiveness, which they will satisfy 
at the cost of their own lives and in the most ciuel manner. 
Nowhere is crime committed on such trifling grounds, or 
with such general impunity, though when it is punished the 
punishment is atrocious. Among themselves the Afghans 
are quarrelsome, intriguing, and distrustful, estrangements 
and affrays are of constant occurrence; the traveller con- 
ceals and misrepresents the time and du’ection of his 
jornmey. The Afghan is by breed and nature a bird of 
prey. If from habit and tiadition he respects a stranger 
witiun lus threshold, he yet considers it legitimate to wain 
a neighbour of the prey that is afoot, or even to overtake 
and plimder his guest after he has quitted his roof. The 
repression of crime and the demand of taxation he regards 
alike as tyranny. The Afghans are eternally boasting of 
their lineage, their independence, and their prowess. They 
look on the Afghans as the first of nations, and each man 
looks on himself as the equal of any Afghan, if not as tlie 
superior of all others. Yet when tiiey hoar of some atro- 
cious deed they will exclaim — “ Au Afghan job that 1" Tlicy 
are capable of enduring great privation, but when abund- 
ance comes their powers of eating astonish an Euro 2 >oan. 
Stall, sobriety and hardiness characterise the bulk of the 
peo]ile, though the higher classes are too often stained with 
deep and degradmg debauchery. 

The first impression made by the Afghans is favourable. 
The European, especially if he come from India, is charmed 
by their appaiently frank, open-hearted, hospitable, and 
manly manners; but the charm is not of long duration, and 
he finds that under this frank demeanour there is craft as 
inveterate, if not as accomphshed, as in any Hindu, 

Such IS the character of the Afghans as drawn by Ferrier 
and other recent writers, and undoubtedly founded on their 
experience, though perhaps the dark colour is laid on too 
umversally. The impression is very different from that 
left by the accounts of Elphinstone and Burnes, Yet most 
of the individual features can be traced in Eliihinstone, 
though drawn certainly under less temptation to look on 
the darker side, owing to the favourable circumstances of 
his intercourse with the Afghans, and touched with a more 
dehcate and friendly hand, perhaps lightened by wider 
sjTOpathies. Sir H. Edwardes, who had intimate dealings 
with the Afghans for many years, takes special exception 
to Elphinstone’s high estimate of their character, and 
appeals to the experience of every officer who had served 
in -the country. “Nothing,” he sums up, “is finer than 
their physique, or worse than their morale.” 

Many things in Afghan character point to a nation in 
decadence — ^the frank manners and joyous temper, the 
hospitable traditions, the martial and independent siiirit, 
the love of field sports, the nobility of aspect, suggest a 
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time when these were more than supeificial and deceptive 
iiidications of character, and were not marred by greed and 
treacherous cruelty. 

Political Institutions. — The political institutions of 
the Afghans present the rude and disjointed materials of a 
free constitution The nation is theoretically divided into 
four great stock.s, supposed to spring from four brothers. 
3 hit these four divisions are practically obsolete, and only 
come up in genealogies. Each tribe has split into several 
branches, and in the more numerous and scattered tribes 
these branches have separated, and each has its own chief. 
They retain, however, the common name, and an idea of 
community in blood and interests. 

The type of the Afghan institutions is perhaps best seen 
in some of the independent tribes near the British frontier. 
These cling most closely to the democratic traditions. 
Their rude state of society is held together by a code as 
rude, which is acknowledged, however, and understood by 
every one, and enforced by the community, every member 
of which considers its infringement as an act committed 
against his oum privdeges. The Midiks or chiefs are the 
representatives of the tribe, division, or family to which 
they each belong, but they possess no independent power 
of action, and before they can apeak in council, they must 
have collected the wishes of the bodies which they represent. 

The men of the section (jeandi) of a village, having come 
to a decision, send their representative to a council of the 
whole village, and these again to that of the sept {khail), 
and the appointed chiefs of the septs finally assemble as 
the council of the Hkia or tribe. These meetings, in all their 
stages, are apt to be stormy. If persuasion and argument 
fail to produce unanimity, no further steps can be taken, 
unless one party be much the weaker, when sometimes the 
stronger side will forcibly extort assent. When once a 
council has decided, implicit compliance is incumbent on 
the tribe under heavy penalties, and the mahks have the 
power of enforcing these. 

Justice is administered in the towns, more or less defect- 
ively, according to Mahominedan law, by a kazi and muftis. 
But the unwritten code by which Afghan communities in 
their typical state are guided, and the maxims of which 
penetrate the whole nation, is the Pulcht'Anv}cd% or usage 
of the Pathans, a rude system of customary law, founded 
on principles such as one might suppose to have prevailed 
before the institution of civil government.! 

A prominent law in this code is that called Nanawedai, 
or “ entering in,” By this law the Pathan is bound to 
grant any boon claimed by the person who passes his 
threshold and invokes its sanctions, even at the sacrifice of 
Ms own life and property. So also the Pathan is bound 
to feed and shelter any traveller claiming hospitality. Be- 
talxation must be exacted by the Pathan for every injury 
or insult, and for the life of a kinsman. If imme^ate 
opportunity fail, a man wiU dodge his foe for years, with 
the cruel purpose ever uppermost, usmg every treacherous 
artifice to entrap him. To omit such obligations, above all 
the vmddta, exposes the Pathan to scorn. The iiyuries of 
one generation may be avenged in the next, or even by 
remoter posterity. The relatives of a murdered man may, 
however, before the tribal council, accept a blood-price. 

Crimes punished by the Pathan code are such as murder 
without cause, refusal to go to battle, contravention of the 
decision of a tribal council, adultery. 

The Afghans are Mahommedans of the Sunni or ortho- 
dox body, with the exception of a few tribes, perhaps not 
truly Pathan, who are SMahs, They are much under the 
infiuence of their Mullahs, especially for evUj and have a 
stronger feeling against the SMah heretic than against 
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unbeliever, their aversion to the Persians being aggravated 
thereby. But to those of another faith they are inoie 
tolerant than most Mahommedans, unless when creed be- 
comes a war-ciy. They are veiy superstitious in regard to 
charms, omens, astrology, and so forth; and greatly ad- 
dicted to the worship of local saints, whose shrines [ziydrat) 
are found on every hill-top. The shrine, a domed tomb, or 
mayhap a heap of stones within a wall, sometimes maiks 
the saint’s grave, but is often a cenotaph. The saint may 
have been unknown in life for his virtues, but becomes 
after death an object of veneration, for reasons often hard 
to discern In the immediate environs of Ghazni there are 
no less than 197 of these shrines. 

A very marked feature in Afghan character is the pas- 
sionate love of field sports, especially hawking. Deer- 
stalking in the open plains, the driving of game to well- 
known points by a host of beaters, and wild-fowl shooting 
with decoys, are others of their sports. They are capital 
horsemen, and unerring marksmen with the native rifle 
(JezaU). 

Among themselves the people are convivial and humorous. 
Festive gatherings are frequent, where they come together, 
not to buy or sell, or even to quarrel, but to make a noise 
and be happy. Tilting, shooting, racmg, and wild music 
vary the amusements 

They have a wild dance called the dtan, in wMch the 
men work themselves into great excitement. Among some 
Kakar tribes it is said the atan is sometimes danced by 
both sexes together 

Govisenment — Afghanistan is now, and has been be- 
fore, under one pnnee, but it is hardly a monarchy as we 
are used to understand the term. It is rather the govern- 
ment of a dictator for life over a military aristocracy, and 
within tliis a congeries of small democracies. ElpMnstone 
compares it with Scotland in the middle ages; some 
things suggest a comparison with Poland, in spite of differ- 
ence of physical geography; but in neither was there the 
democratic constitution of the Afghan uhis. The sirdars 
govern in their respective districts, each after Ms own 
fasMon; jealous, ambitious, turbulent, the sovereign can 
restram them only by their divisions. There is no unity 
nor permanence; everything depends on the pleasure of a 
number of chiefs bound by no law, always at variance, 
and always ready to revolt when they have the slightest 
interest in doing so — almost always ready to plunge into 
strife with a wild delight in it for its own sake. In war, 
as m peace, cHefs and soldiers are ready to pass from one 
service to another without scruple. It is a matter of 
speculation, and no disgrace. 

The spirit of Afghan character and institutions was 
tersely expressed by an old man to ElpMnstone, who had 
urged the advantages of quiet and security under a strong 
Hug; “"We are content with discord, we are content with 
alarms, we are content with blood; but we will never be 
content with a master.” 

Revenues. — The revenues of Dost Mahommed Khan 
were estimated in 1857 at 4,000,000 rupees, or about 
£400,000. TMs included Afghan Turkestan, but not 
Herat, which he did not hold. The Herat revenue was 
estimated some years before (probably too low) at £80,000. 
In the later years of Dost Mahommed the net revenue is 
stated to have amounted to £710,000, of which the army 
cost £430,000.! Information on tMs subject is very im- 
perfect, and not always consistent. There seems to be a 
tax on the produce of the soil, both in kind and in money, 
and a special tax on garden ground. A house-tax of 
about 6 rupees is paid by all who are not Pathans. The 
latter pay a much lighter tax under another name; and 


^ ElpHnfltone. 


! See JBdin, Hernew, 'July 1878, p. 273. 
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the Hindus pay the separate poll-tax {jazeya). Taxes are 
paid on horses, <fec., kept, and on the sale of animals in 
the public market. 

The aggregate of taxation is not gi-eat, hut the smallest 
exaction seems a tyrannical violence to an Afghan. Hor 
does payment guarantee the cultivator from further squeez- 
ing In many parts of the country collections are only 
made spasmodically by military force. The people are let 
alone for years, till need and ojiportumty arise, when a 
force is marched in, and arrears extorted. 

Customs dues at Kabul and Kandahar are only 2^ per 
cent, nominally, but this is increased a good de^ by 
exactions. There is a considerable tax on horses ex- 
ported for sale, and a toll on beasts of burden exporting 
merchandise, from 6 rupees on a loaded camel to 1 rupee 
on a donkey. 

Military Force. — According to the old system the 
Afghan forces were entirely composed of the ^ihis, or 
tribesmen of the chiefs, who were supposed to hold their 
lands on a condition of service, but who, as frequently as 
not, went over to the enemy in the day of need. As a 
couuter 2 ioise, the late Amir Dost Mahommed began to 
form a regular army. In 1858 tliis contained 16 imPantry 
regiments of (nommally) 800 men, 3 of cavaliy of 300 
men, and about 80 field-jiiccos, besides a few heavy guns. 
The pay was bad, and extremely irregular, and pumsh- 
ments were severe. The men were fine, but recruited in 
the worst manner, viz., the aibitraiy and forcible seizure 
of able-bodied men. There were also Jezailchi ^riflemen), 
irregulars, some in the Amir’s pay, others levies oi the local 
chiefs; and a considerable number of irregular cavaliy. We 
have failed to obtain recent data on this subject. 

LANoxTAaE AND LITERATURE. — Persian is the vernacular 
of a largo part of the non- Afghan population, and is fami- 
liar to all educated Afghans. But the proper language of 
the Afghans is jPusMii, or PuTchtd (these are dialectic 
variations). Currency has been given to the notion that 
this language has a Semitic character, but this appears to 
be quite erroneous, and is entirely rejected by competent 
authorities, the majority of whom class Pushtu positively 
as an Aryan or Indo-Persian language. The Pushtu 
vocabulary preserves a number of ancient forms and con- 
nections with words that remain isolated in other Aryan 
languages. Interesting illustrations of this and other 
points connected with Pushtu will he found in a paper by 
Isidor Lowenthal in the J. of the As. Soc. of Bengal^ vol. 
xxix, 

Pushtu does not seem to he spoken in Herat, or (roughly 
speaking) west of the Helmand. 

There is a respectable amount of Afghan literature. 
The oldest work in Pushtu as yet mentioned is a history 
of the conquest of Swat by Shaikh MaH, a chief of the 
Yiisufzais, and leader in the conquest (a.d. 1413-24). 
In 1494 Khan became chief of the same clan; 
during his rule Buner and Panjkora were completely con- 
quered, and he wrote a history of the events. But these 
works have not been met with. In the reign of Akhar, 
Bayazid Ansfiri, called Plr-i-Boshan, “ The Saint of Light,” 
the founder of an heretical sect, wrote in Pushtu; as did 
his chief antagonist, a famous Afghan saint called Akhund 
Darweza. 

The literature is richest in poetry. Abdarrahmdn (17th 
century) is the best known poet. Another very popular 
poet IS KhushM Khan, the warhke chief of the Khattaks 
in the time of Aurangzth. Many other members of his 
family were poets also. Ahmed Shah, the founder of Ike 
monarchy, likewise wrote poetry. Ballads are numerous. 

History. — ^The Afghan chroniclers call their people 
Bani-Israil (Arab, for Children of Israel), and claiTn descent 
from King Saul (whom they call hy the Mahommedan cor- 


ruption Tdiat) through a son whom they ascribe to him, 
called Jeremiah, who again had a son called Afghdna. 
The numerous stock of Afghana were removed by Nebu- 
chadnezzar, and found their way to the mountains of Ghur 
and Feroza (east and north of Herat). Only nme years 
after Mahommed’s announcement of his mission they heard 
of the new prophet, and sent to Medina a deputation 
headed by a wise and holy man called Kais, to make 
inquiry. The dejiutation became zealous converts, and on 
their return converted their countrymen. From Kais and 
his three sons the whole of the genuine Afghans claim 
descent. 

This story is repeated in great and varying detail in 
sundry books by Afghans, the oldest of which appears to 
be of the 16th century ; nor do we know that any trace of 
the legend is found of older date. In the version given 
by Major Kaverty (Introd. to Afghan Grammar), Afghanah 
is settled by King Solomon himself in the SuUmani mou^i- 
tains; there is nothing about Nebuchadnezzar or Ghur. 
The Mstorian Finshta says he had read that the Afghans 
were descended from Copts of the race of Pharaoh. And 
one of the Afghan histories, quoted by Mr BeUew, relates 
“ a current tradition ” that previous to the time of Kais, 
Bilo the father of the Biluchis, Uzhdic (evidently the father 
of the Uzbegs), and Afghana were considered as brethien. 
As Mahommed XJzbeg Khan, the eponymiis of the medley 
of Tartar tribes called Uzbegs, reigned in the 14th century 
A.D,, this gives some possible light on the value of these 
so-called traditions. 

We have analogous stories in the Kterature of almost all 
nations that derive their religion or their civilisation from 
a foreign source. To say nothing of the farce of the Booh 
of Mormon, there is in our own age and in our own country 
a considerable number of persons who seriously hold and 
propagate the doctrine that the English people are descended 
from the tribes of Israel, and the literature of this whimsi- 
cal theory would fill a much larger shelf than the Afghan 
histories. But the Hebrew ancestry of the Afghans is more 
worthy at least of consideration, for a respectable number 
of intelligent officers, well acquainted with the Afghans, 
have been strong in their belief of it; and though the 
customs alleged in proof will not bear the stress laid on 
them, undoubtedly a prevailing type of the Afghan physi- 
ognomy has a character strongly J ewish. This characteristic 
is certainly a remarkable one; but it is shared, to a 
considerable extent, by the Kashmiris (a circumstance 
which led Bernier to speculate on the Kashmiris represent- 
ing the lost tribes of Israel), and, we believe, by the Tajilc 
people of Badokhshan. 

In the time of Darius Hystaspes (b o. 500) we find the region 
now called Afghanistan embraced in tlie Achtemenian satrapies, 
and various parts of it occupied hy Saremgiam (in Seistan), Arians 
(in Herat), Sattagydians (supposed in highlands of upper Helmand 
and the plateau of Ghazni), Dadxm (suggested to he Tajilm), 
Aparytoe (mountaineers, perhaps of Safed lioh, where lay the 
Paryetce of Ptolemy), Gandani (in Lower Kabul basin), and PaJe- 
tyes, on or near the Indus. In the last name it has been plausibly 
suggested that we have the Pukhtim, as the eastern Afghans pro- 
nounce their name. Indeed, Puslit, Pasht, or PahM, would seem 
to he the oldest name of the country of the Afghans in their tradi- 
tions. 

Alexander's march led him to Artacoana (Herat the capital of 
Aria, and thence to the country of the ZoeroatgcR (Seistan), to that 
of the Energetm, upon the Etymamder (Hehnand nver), to Arachosia, 
thence to the Inmem dwebiug among snows in a barren country, 
probably the highlands between Ghazni and Kabul. Thence he 
marcliea to the mot of Caucasus, and spent the winter among the 
Paropamisadee, founding a city, Aleoeandria, supposed to he 
Hupian, near Oharikar. On Hs return from Bactria he prosecuted 
his march to India hy the north side of the Kabul river. 

The Aria/na of Strabo corresponds generally with the existing 
dominions of Kabul, but overpasses their limits on the west and 
south. 

About 810 B.O. Sdeucus is said by Strabo to have given to the 
Indian Sandrocottus (Chandragupta), in consequence of a marriage* 
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contract, aome part of tho country west of the Indus, occupied by 
an Indian population, and no doubt embracing a part of the Kabm 
basin Some 60 years later occurred the establishment of an inde- 
pendent Greek dynasty in Bactna, Of the details of their histoiy 
and extent of their dominion in different reigns we know almost 
nothing, and conjecture is often dependent on such vague data as 
are afforded by the collation of the localities in which the coins of 
independent piinces have been found. But their pow’er extended 
ceitainly over the Kabul basin, and probably, at times, over the 
whole of Afghanistan. The ancient architecture of Kashmir, the 
tope of Manikyala in the Panjab, and many sculptmes found in 
the Peshawar valley, show unmistakable Gieek influence. Deme- 
tiius (circa n o. 190) is supposed to have reigned in Arachosia after 
being expelled from Bactna, much as, at a later date, Baber reigned 
in Kabul after his expulsion fiom Samaikand. Eucratides (181 
B. c ) IS alleged by Justin to have warred in India. With his coins, 
found abundantly in the Kabul basin, commences the use of an 
Arianian insciiption, in addition to the Greek, supposed to imidy 
the transfer of rule to the south of the mountams, over a people 
whom the Greek dynasty sought to conciliate. Under Heliocles 
(147 B c. *), the Paithians, who had already encroached on Ariana, 
pressed their conquests into India. Menander (12C B.o ) invaded 
India at least to the Jumna, and perhaps also to the Indus delta 
The coinage of a succeeding king, Hermraiis, iiulicates a baibaric 
iiTuption. There is a general correspondence between classical and 
Chinese accounts of the time when Bactiia was oveirun by Scythian 
invaders. The chief nation among these, called hy the Cliincse 
Yucchi, .about 126 n.o estabhshed themselves in Sogdiana and 
on the Oxus in five hordes. Near the Christian era the chief of one 
of these, which was called Kiishan, subdued the rest, and extended 
his conquests over the countiies south of Hindu Kush, mcludmg 
Sind as well as Afghanistan, thus establishing a great dominion, 
of which we hear from Greek wiiters as Indo-Scythia. 

Buddhism had already acquired influence over the people of tlie 
Kabul basin, and some of the barbaric invaders adoptted that system. 
Its tmoes are extensive, especially in the plains of Jalalabad and 
Po.shawar, hut also in the vicinity of Kabul. 

Various barbaric dynasties succeeded each other, among wldch a 
notable monarch was Kaniahka or Kanerkes, who reigned and eon- 
queied apparently about the time of Om’ Lord, and whoso power 
extended over the upper Oxus basin, Kabul, Peshawar, Kashmir, 
and probably far into India. His name and legends still filled Bio 
land, or at least the Buddliist portion of it, 600 years later, when 
the Chineso pilgrim Hwen Thsang travelled in India ; they had 
even reached the great Mahommedan philosopher, traveller, and 
geographer, Ahu Emfin .tU-Birfini, in the 11th century j and tliey 
are still celebrated in the Mongol versions of Buddliist ecclesiastical 
story. 

In the time of Hwon Thsang (630-43 A n.) there were both Indian 
and Turk princes in tho Kabul valley, and m tho siicceedmg cen- 
tal ies both these races seem to have predominated in succession. 
The fiist Mahommedan attempts at the conquest of Kabul wore un- 
successful, though Seistan and Arachosia were permanently held 
from an early date. It was not till the end of tho 10th century 
that a Hindu prince ceased to reign in Kabul, and it fell into Bio 
hands of the Turk Sabaktegin, who had established his capital at 
Ghazni. There, too, reigned his famous sou Molimud, and a series 
of descendants, till the middle of the 12th century, rendering the 
city one of the most splendid in Asia. Wo then have a powerful 
dynasty, commonly believed to have been of Afghan race ; and if so, 
the first. But the historians give them a legendary descent from 
Zoha,k, which is no Afghan genealogy. The founder of the dynasty 
was Alfluddin, chief of Ghur, whoso vengeance for the cruel death 
of his brother at the hands of Bahram the Ghaznevide was wreaked 
in devastating the great city. His nephew Shahfibuddln Mahommod 
repeatedly invaded India, conquering as far as Benares. His empire 
m India indeed — grilled by his freedmen who after his death became 
independent — ^may bo regarded as the origin of that great Mahom- 
medan monarchy which endured nominally till 1867. For a brief 
period Bie Afghan countries were subject to the king of Kharizm, 
and it was hero^ chiefly that occurred the gallant attempts of Jala- 
luddin of Khaiozm to withstand the progress of Ohinghiz Khan, 

A passage in Firishta seems to imply that the Afghans in the 
Sulimani mountams were already known by that name in the first 
century of the Hegira, but it is uncertain how far this may be built 
on. The name Afghans is very distinctly mentioned in 'Utbi’s 
JSistory of Sulttm MaJmmd, written about A.D. 1030, coupled with 
that or the It also appears frequentij^ in connection with 

the history of India in the 13th and 14Bi centuries. The successive 
dynasties of Dehli are generally called Pattum, but were really so only 
in part. Of the JSMljts (1288-1821^ we have already spoken. The 
Tuglilaks (1321-1421) were originally Tartars of the Karauna tribe. 
The Lodis (1460-1626) were pure Pathans. Fora century and more 
after the Mongol invasion the whole of the Afghan countries were 
under Mongol rule ; hut in the middle of the 14iih centow a native 
dynasiy sprang up in western Afghanistan, that of the Kwtts, 
which extended its rule over Ghur, Herai^ and Kandahar. The 
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history of the Afghan countiios under tho Mongols is obscure ; but 
that regime must have left its mark upon the country if we judge 
from the occuiience of fiequent Mongol names of places, and eicn 
of Mongol expressions adopted into familiar language. 

All these countries were included m Timur’s conquests, 
and Kabul at least had remained m the possession of one of 
his descendants till 1601, only three years before it fell into 
the hands of another and more illustrious one, Sultan Baber. 
It was not till 1622 that Baber succeeded in permanently 
wresting Kandahar from the Arghuns, a family of Mongol 
descent, who had long held it. From the time of his 
conquest of Hindustan (victory at Panipat, April 21, 1526), 
Kabul and Kandahar may be regarded as part of the empire 
of Dehh under the (so-called) Moghul dynasty which Baber 
founded Kabul so continued tiU the invasion of Nadir 
(1738). Kandahar often changed hands between the 
Moghuls and the rising Safavis (or Sofis) of Persia, 
Under the latter it had remained from 1642 till 1708, 
when in the reign of Hnsain, the last of them, the Ghilzais, 
provoked by the oppressive Persian governor Shahnaw&z 
Khan (a Georgian prince of the Bagratid house) revolted 
under Mir Wais, and expelled the Persians. Mir Wais 
was acknowledged sovereign of Kandahai*, and eventually 
defeated the Persian armies sent against him, but did not 
long survive {d. 1715). 

Mahmud, the son of Mir Wais, a man of great courage 
and energy, carried out a project of his father’s, the con- 
quest of Persia itself. After a long siege, Sh^ Husain 
came forth from Ispahan with aU his court, and surrendered 
the sword and diadem of the Sofis into the hands of the 
GhiLzai (Oct. 1722). Two years later Mahmud died mad, 
and a few years saw the end of Ghilzai rule in Persia. 

Nadir Shah (1737-38) both recovered Kandahar and 
took Kabul But he gamed the goodwill of the Afghans, 
and enrolled many in his army. Among those was a noble 
young soldier, Ahmed Khan, of the Saddozai family of the 
Abdali clan, who after the assassination of Nadir (1747) 
was chosen by the Afghan chiefs at Kandahar to be their 
leader, and assumed kingly authority over the eastern pait 
of Nadir’s empire, with the style of Dur^i-Ditrrdn, “ Pearl 
of the Age," bestowing that of Liirrani upon his dan, the 
Ahdalis. With Ahmed Shah, Afghanistan, as such, first 
took a place among the kingdoms of the earih. Dimug 
the twenty-six years of his reign he carried his warlike 
expeditions far and wide. Westward they extended nearly 
to the shores of the Caspian; eastward he repeatedly entered 
India as a conqueror. At his great battle of Panipat 
(Jan, 6, 1761), with vastly inferior numbers, he gave the 
Mahrattas, then at the zenith of power, a tremendous 
defeat, almost annihilating their vast army; but the suc- 
cess had for him no important result. Having long suf- 
fered from a terrible disease, he died in 1773, bequeathing 
to his son Timfir a dominion which embraced not only 
Afghanistan to its utmost limits, but the Panjab, Kashmir, 
and Turkestan to the Oxus, with Sind, Biluchistan, and 
Khorasan as tributary governments. 

Timur transferred his residence from Kandahar to 
Kabul, and continued during a reign of twenty years to 
stave off the anarchy which followed close on his death. 
He left twenty-three sons, of whom the fiyfth, Zam^n Mirza, 
by help of Payindah Khan, head of the B&rakzai family 
of the Abdalis, succeeded in grasping the royal power. 
For many years barbarous wars raged between the brothers, 
during which Zamfin Shah, Shujirul-Mulk, and Mahmfld, 
successively held the throne. The last owed success to 
Fatteh Khan, son of Payindah, a man of masterly abiEty 
in war and politics, the eldest of twenty-one brothers, a 
family of notable intelligence and force of character, and 
many of these he placed over the provinces. The malig- 
nity of Kamr&o, the worthless son of Mahmud, succeeded 
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in making the king jealous of liis miniiiter ; and with match- 
less treachery, ingratitude, and cruelty, the latter was first 
blinded, and afterwards mtirdeied with prolonged torture, 
the brutal Kamran striking the first blow. 

The Baiakzai brothers united to avenge Fatteh Klian. 
The Saddozais were driven from Kabul, Ghazni, and Kan- 
dahar, and with difficulty reached Herat (1818). Herat 
remained thus tiU Kamraii’s death (1842), and after that 
was held by his able and wicked minister Yar Mahom- 
incd The rest of the country was divided among the 
BarakzaLs — Dost Mahommed, the ablest, gettmg Kabul. 
Pesliawar and the right bank of the Indus feU to the Sikhs 
after their victory at Naoshera in 1823. The last Afghan 
hold of the Panjab had been lost long before — Kashmir in 
1819, Sind had cast off all allegiance since 1808; the 
Turkestan provinces had been practically independent since 
the death of Timur Shah. 

In 1809, in consequence of the intrigues of Napoleon 
in Persia, the Hon. Mountatewart Elphinstone had been 
sent as envoy to Shah Shuja, then in power, and had been 
well received by him at Peshaw'ar. This was the first time 
the Afghans made any acquaintance with Englishmen. 
Lieut. Alex Bumcs visited Kabul on his way to Bokhara 
m 1832. In 1837 the Persian siege of Herat and the 
proceedings of Hussia created uneasiness, and Burnes was 
sent by the Governor-General as resident to the AmiPs 
court at Kabul. But the tenns which the Dost sought 
were not conceded by the government, and the rash reso- 
lution wms taken of re-estabhshing Shah Shuja, long a 
refugee in British territory. Eanjit Singh, king of the 
Panjab, bound himself to co-operate, but eventually 
declined to let the expedition cross his territories The 
“Army of the Indus,” amounting to 21,000 men, therefore 
assembled in Tipper Sind (March 1838), and advanced 
through the Bolan Pass under the command of Sir John 
Keane. There was hardship, hut scarcely any opposition. 
Kohandil Khan of Kandahar fled to Persia. That city 
ivas occupied in April 1839, and Shah Shuja was crowned 
in his grandfather’s mosque. Ghazni was reached 21st 
July; a gate of the city was blown open by the engineers 
(the match was fired by Lieut, afterwards Sir Henry 
Durand); and the place was taken by storm Dost 
Mahommed, finding his troops desertmg, passed the Hindu 
Kush, and Shah Shuja entered the capital (7ih August). 
The war was thought at an end, and Sir John Keane 
(made a peer) returned to India with a considerable part 
of the force, leaving behind 8000 men, besides the Shah’s 
force, with Sir W. Macnaghten as envoy, and Sir A. 
Burnes as his colleague. 

During the two following years Shah Shuja and his 
allies remained in possession of Kabul and Kandahar. 
The British outposts extended to Saighdn, in the Oxus 
basm, and to Mullah Khan, in the plain of Seistan. Dost 
Mahommed surrendered (Nov. 3, 1840), and w'as sent to 
India, where he was honourably treated. From the begin- 
ning, insurrection against the new government had been 
rife. The political authonties were over-confident, and 
neglected warnings. On the 2d November 1841 the 
revolt broke out violently at Kabul, with the massacre of 
Burnes and other officers. The position of the Britidi 
camp, its communications with the citadel, and the location 
of the stores were the worst possible; and the general 
(Elphinstone) was shattered in constitution. Disaster after 
disaster occurred, not without misconduct. At a confer- 
ence (23d December) with the Dost’s son, Akbar Khan, 
who had taken the lead of the Afghans, Sir W. Macnaghten 
was murdered by that chiefs own hand. On 6th January 
1842, after a convention to evacuate the country had been 
signed, the British garrison, stiU numbering 4600 soldiers 
(of whom 690 were Europeans), with some 12,000 followers, 
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marched out of the camp. The winter was severe, the 
troops demorahsed, the march a mass of confusion and 
massacre , for there was hardly a pretence of keeping the 
terms. On the 13th the last survivors mustered at Gan- 
damak only twenty muskets. Of those who left Kabul, 
Dr Brydone only reached Jalalabad, wounded and half 
dead Ninety-five prisoners were afterwards recovered. 
The garnson of Ghazni had alieady been forced to sui- 
lender (10th Decembei) But General Nott held Kan- 
dahar with a stern hand, and General Sale, who had 
reached Jalalabad from Kabul at the beginmug of the out- 
break, maintained that miportant point gallantly. 

To avenge these disasters and recover the prisoners 
preparations were made in India on a fitting scale; but 
it was the 16th April 1842 before General Pollock could 
reheve Jalalabad, after forcing the Khybar Pass After a 
long halt there, he advanced (20th August), and gainmg 
rapid successes, occupied Kabul (15th September), where 
Nott, after retaking and dismantling Ghazni, joined him 
two days later. The prisoners were happily recovered from 
Bamian. The citadel and central bazaar of Kabul were 
destroyed, and the army finally evacuated Afghanistan 
December 1842. 

Shah Shuja had been assassinated soon after tbe dejiar- 
ture of the ill-fatcd garrison. Dost Mahommed, released, 
was able to resume his position at Kabul, which he retained 
tiU his death in 1863. Akbar Khan was made vazir, but 
died in 1848. 

The most notable facts in later history must be briefly 
stated In 1848, when the Sikh revolt broke out, Dost 
Mahommed, stimulated by popular outcry and by the Sikh 
offer to restore Peshawar, crossed the frontier and took 
Attok, A cavalry force of Afghans was sent to join Sher 
Singh against the British, and was present at the battle of 
Gujerat (21st Feb 1849). The pursuit of the Afghans by 
Sir Walter Baleigh Gilbert, right up to the passes, was so 
hot that the Dost owed his escape to a fleet horse. 

In 1850 the Afghans re-conquered BaUdi 

In January 1855, friendly intercourse, which had been 
renewed between the Dost and the British government, 
led to the conclusion of a treaty at Peshawar. 

In November 1855, after the death of his half-brother, 
Kohandil Khan of Kandahar, the Dost made hunself master 
of that province. In 1856 came the new Persian advance 
to Herat, ending in its capture, and the English expedition 
to the Persian Gulf. In Januaiy 1857 the Dost had an 
interview at Peshawar with Sir J. Lawrence, at which the 
former was promised arms and a subsidy for protection 
against Persia. In consequence of this treaty a British 
mission under Major Lumsden proceeded to Kandahar. 
The Indian mutiny followed, and the Afghan excitement 
strongly tried the Dost’s fidehty, but he maintained it. 
Lumsden’s party held their ground, and returned in May 
1858. 

In 1863, Dost Mahommed, after a ten months’ siege, 
captured Herat; but he died there thirteen days later 
(9th June), and was succeeded by his son Sher AH Khan. 

Since then the latter has passed through many vicissi- 
tudes in rivalry with his brothers and nephews, and at 
one time (1867) his fortunes were so low that he held only 
Balkh and Herat. By the autumn of 1868, however, he 
was again established on the throne of Kabul, and his 
competitors were beaten and dispersed. In Apnl 1869 
Sher Ali Khan was honourably and splendidly received at 
Amballa by the Earl of Mayo, who had shortly before 
replaced Sir J. Lawrence. Friendly relations were con- 
firmed, though the Amir’s expectations were not fulfilled. 
He received the balance of a donation of £120,000 which 
had been promised and partly paid by Sir J ohn Lawrence. 
A considerable present of aiiillery and arms was made to 
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hull, .since then some small additional aid in money and 
arms has hecn sent, but no periodical subsidy. 

Slier Ali Khan now reigns over all Afghanistan and 
Afghan Turkestan, whilst Badakhshan is tnbulaiy to Mm. 
In the latter part of 1872 a correspondence which had 
gone on between the Governments of Kiissia and England 
lesulted in a declaration by the former that Afghanistan 
was beyond the field of llussian influence; whilst the 
Oxus, from its source in Lake Smkol to the western 
limit of Balkh, was recognised as the frontier of iVighan 
dominion. 

Antiquities. — We can afford space for only the briefest 
iiKlic.ation on this subject. The basin of the Kabul nver 
especially aboumls in remains of the period when Bnddliism 
flourished, beginning with the Inscribed Kock of Shah- 
bazgarhi, or Kapui-di-giri, in the Peshawar plam, winch 
bears one of the rephche of the famous edicts of Asoka 
(not later than B.c. 250). Ju the Koh-Daman, north of 
ivabul, aro the sites of several ancient cities, the greatest of 
which, called Beghram, has furnished coins in scores of 
thousand.s, and has been supposed to re 2 )re.sent Alexander's 
Nic(m. Nearer Kabul, and especially on the hills some 
mile.s south of the city, are numerous topes. In the valley 
of Jalalabad are many remains of the same character In 
the Peshawar plain and on the adjoining heights are 
numerous auciont cities and walled villages, in many cases 
presenting rums of much interest, be.sides the remains of 
topes, monastorios, cave temples, &c.; and frequently sculp- 
tures have boon found on those sites, e.xliibiting evident 
traces of the influence of Greek art. The Mahfiban moun- 


tain, near the Indus, which has boon plausibly identified 
with the Aoi-nns of the Greeks, and the hdls more iinnie 
diately compassing the Peshawar vaUoy, abound in the ruins 
of very ancient fortresses At Talash, on the Panjkora 
river, are extensive ruins of massive fortifications; and in 
Swat there are said to be remains of several ancient cities. 

In the valley of the Tavnak aie the rums of a great city 
(Ulan Kobat), supposed to be ancient Arachosia. About 
Ginslik, on the Helmand, are extensive mounds and other 
traces of buildings; and the remains of seveial great cities 
exist in the i»laiii of Seistan, as at Pulld, Peshawaran, and 
Lakh, relics of ancient Di wiigiana^ as yet unexamined An 
ancient stone vessel, preserved in a mosque at Kandahar, 
is almost certainly tJie same that was treasured at Peshawar 
in the 5th ccntuiy as the bcgging-pot of Sakya-hinni. 
Of the city of Ghazni, the vast capital of JMahinncl and lus 
race, no substantial relics survive, except the tomb of 
Mahmud and two icmarkable brick minarets. 

To the vast and fiuitful Laivcst of coins that has been 
gathered in Afghanistan and the adjoining regions, ivo can 
here but make an allusion. 

(EljiMnstoue’s GmCbool, various papers in J. As. Soc. 
Bengal , Ferrier’s Journeys, and Hist of the Afghans^ 
Bellew’s Journal, Jlepcyrt on the Yusufzais, and Kotes on 
Flora of Afgh.; James’s lleport on reshawcir District ; 
Raverty’s Afghan Grammar ; Punjab Trade lleport; 
Baber’s Memoirs, Kaye’s History; papers by Major Liuna- 
den, and by Lieut. -Col. 0. M. Maegregor, &c. The para- 
graph on the A nimal Kingdom has been revised by Prof. 
Henry Gigholi of Florence.) (h. y.) 


AFGHAN TURKESTAN is a convenient name applied 
of late years to those provinces in the basin of the Oxus 
which aro subject to the Amir of Kabul B.udakhsiian 
and its dependencies, now tributary to the Amir, are some- 
times included under the name, but will not be so included 
here. The whole of the Afghan dominions consist of 
Afoii.ixistan as defined under that heading, Afghan 
Tukkestan, and Badakhsii-vn with its dependencies. 

The territories included here will be, beginning from 
the east, the khanates or principalities of Kunduz. Khulm, 
Balkh with Akcha; and the western khanates of Sir-i-pul, 
Shibrghaii, Andklifii, and Maininiia, sometimes classed 
together as the GMhdr Vildyat, or “ Four Domains ;” and 
besides these, such part of the Hazara tribes as lie north 
of the Hindu Kush and its prolongation, defined in the 
article Afghanistan. The tract thus includes the whole 
southern moiety of the Oxus basin, from the frontier of 
Ijadakhshan on the east to the upper Murghab river on 
the west. The Oxus itself forms the northern boundary, 
from the confluence of the Kokcha or river of Badakh^n, 
in C9^° E. long, to Khoja Salih ferry, m 65“ E. long, 
nearly. Here the boundary quits tlie river and skirts the 
Turkman desert to the point where the Murghab issues 
upon it. Along the whole southern boundary we have a 
tract of lofty mountain country. Thus, in the east, above 
Kundiiz, we have the Hindu Kush rising far into the 
region of perpetual snow, and with passes ranging from 
1 2,000 to 13,000 feet and upwards. Above Khulm and 
Balldi is the prolongation of Hindu Kush, called Koh-i-baba, 
in which the elevation of the cols or passes seems to be nearly 
as high, though the general height of the crest is lower. 
The mountains then fork in three branches westward, viz., 
Koh-i-Sidh, “The Black Mountain," to the south of the 
Herat river ; Kohri-Safed, “ The White Mountain," between 
the Herat river and the Murghab, and a third ridge north of 
the latter river. The second branch (Safed-Koh) has been 
assumed in the article Afghanistan as the boundary of 


that region. Wc know alnm>st nothing of these mountains, 
except from the journey of Fenicr, who ciossed all tlirce 
watersheds in four days of July 1845. He describes the 
middle range as very lofty, with a good deal of snow on 
the pass; the southern range not so high, the northern 
one not nearly so high. 

Bivees. — We shall first describe the , rivers of this 
region in succession. 

For the Oxus itsrif, see thnt article. 

Beginning fi-oin the eastward, its first tributary iritliin our limits is 
the nver of Kunduz, known also os the river of Alcsarai, tlio Surkliftb, 
and what not As the inincqial source of this river we may regard 
tlio sti’cam of Bamian, fed closo under the Koli-i-Baba by a variety 
of torrents uMch join from the jiass of Akrobat and other gorges of 
the Hazaia eountry, ofljoiniiig that famous site (8496 feot altove 
sea level). The names of some of these .seem to prescive a tradition 
of the ancient jiopulation. ; such are the “Cutlers' Vale,” “tlie 
Smiths’ Vale," the “ Valley of Eye-point." At the eastuia end of 
the valley tlie B.imiau stream receives another of nearly equal bulk, 
dcscemling from the pass of Hfujigak, tjio most important crossing 
of the mountains between Ivabul and the Oxus, and from wluch the 
road descends upon Bnmian, and thence by Saighftn, Khurram, and 
Hailmk, to IQiiuin, in the Oxus valley. On the volcanic rock which 
parts the stiuams stand e.xtensive mins, the name of which, Zohak, 
connects them with the most anrient legends of Tersian history. 

From this the river turns nearly uoith, passing the countiy of 
the Sheikh 'Alls, one of tlio most famous Hazara clans, and 
closely skn till" the great range of Hindu Kush. About 40 miles 
N.N.E. of Zouak it receives irom the lelt two confluents, of size 
probably almost equal to its own — the rivers of Saighan and of 
ICfimard, both ia.->ing to the westwnid of Bamian, and ci’ossmg the 
highway fiom Bamian to Khulm Hereabouts the river seems to 
toko the name of Surldmb. The first considerable confluent on the 
right is tlie Andarilb river, draining the valley of tliat name, and 
joining at Doahi, about 86 milos lu a dhect lino N.E. of Zohak. 
About Ghori, still a jilace of some note, tlie valley widens out 
greatly, and lieconies ui jilacos swampy, ivith expanses of tall grass, 
a character wliich it thenceforth retains. The nver is, or has boon, 
bridged at Thomri, a few miles beyond Ghori, a work ascribed ta 
Aurangzlb. It then iccoivos from the right the Baghian nver, 
coining from Nfirin and the hills of Kbost. The only remaining 
confluent is tlie nnpoitant one which joins immediately below the 
town of Knndnz, sometimes oallod the KliS.nS,bS.d river, sometimea 
by the names of its diief contlibntarics, tlie Parokhar end Eangi, 
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The Farolchar, or nrur of TalihAii, is the most oabtorly, coming out of 
liadalihshan, tlio houndaiy of Avliioh nins along tlio natciJied. on 
its left hnnk. The B.mgi flows through Khost fiom the higldands 
of Badakhshan, east of Andarah. A third tiibiitary, tho Shoi-db, 
salt, as its name implies, drains tho high range called Esk-mushk, 
above Naim. 

The Surkhah or Knnduz river enters tho Oxus at a point apjn-ovi- 
mately (no traveller has visited the confluence) 32 miles N W of 
Kunduz, its whole length, exclusive of minor windings, heiiig about 
220 miles 

From Glioii doivnivards, tho hills which bound the vaUcy on eithei 
side appear to be of no great elevation, and to be tolerably clothed 
With grass, and occasionally with fir tices ; the aspect of the countiy 
gradually approximating to that of Ijadakhshan, in contiast to the 
more sterile offshoots of Koh-i-Baba to the w'ostward. 

Kunduz itself lies very low, scarcely 500 feet above sea level, 
and tho roads approaching tho town have to pass ovei piles amid 
the swampy vegetation. The adjacent plain is m the mam imhly 
cultivated and thioldy peopled, but it is interspersed with extensive 
tracts of .pingly grass, and is extremely and piorerbially unhcdlthy 
The plains, wbich extend, though not unbroken, fiom Kmiduz to 
the Oxus, are fiee fiom the haio and repulsive charactei of tlmse 
fiirtliei west, and are desciihed as covered in jiait with nidi cultiva- 
tion, thick with gi'ovcs and hamlets, and m pait with sidendid 
paatiue 

Proceeding w’pstward, tho next trilnitary to the Oxus basin is the 
Kliulm river. Tho tiavollor from Bamian noithward first touches 
the Ivhulm livui, on descending fiom the Ivaia-Kotal, at a spot 
called Dodb SliShpasand, probably 5000 feet above the sea, wlicre 
its two mam sources join, and the mam load to Tiukestan keeps on 
or near the river till its exit on tho Oxus plain. The character of 
the mass of mountains w'hicli extends fiom the Koh-i-Baha to 
Kliulm is utter locky aridity, but biokcn sometimes in the sudden 
trench-like valleys by an exuberant vigour of vegetation Along a 
cliain of these trench-like gorges, availed by stupendous cliffs seem- 
ing sometimes almost to dose oa'eihoad, the tiavellcr descends to- 
wards Khulm. At Haibak the valley opens out, but closes in again 
IxjfoTO Khulm IS reached lloi e he emerges from a narrow gorge ni»on 
the plain of tho Oxus, some 20 miles from the great uver, ana leaves 
the mountains suddenly, as one leaves the gate of a fortress, still 
nsing behind in a bold ranipait to the height of 2500 feet. The 
river is believed to be spent in imgation before i caching the 0.xus. 

As far north at least as Khunam, iialf-way from Bamian to Khulm, 
the offshoots of Kob-i-Baha, avost of the Kmilra defile, must reach a 
height of 11,000 or 12,000 feet, for hero Fprrier found bittei cold 
and anoav on tho top on tho 7tli of July (latitude nearly 36”). 

Tho next river aaestavard is the Ballm liver, sometimes called 
Dolids, It rises not far from some of the tributai'ies of the Surkliah, 
noi fiom tho sources of tho Herat iiver, at a remarkable spot which, 
under the name of the Band-i'Darbar, or Barbar dam, is me subject 
of vanous legends, though avo have no distinct account of it. The 
valley of Yeldlang, on the upper waters of tins river, at a height of 
7000 feet above the sea, avas visited by A. Conolly, and is described 
by linn as fertile, avell-avatercd, and poiinlous, about 15 miles m 
length by i to i mile in width Fcrrier is tho only truvellor who 
has ciossed the mature stream, and he merely mentions tliat bo 
forded it, and that it was rather rapid We thus know almost 
nothing of tlie nver In length it cannot come far short of the 
Surkhab. Beyond the lofty mountains recently spoken of, some of 
the hills towards the Balkh-ah have a thin dothiug of w'ood, and 
the amlleys opening on the river are wide and not unfeitile. The 
main valley expands into level tiacts of pastime, covered by long 
grass, and intersected by ai-tifirial water-courses ; but (ns avith the 
Khulm river) the gorge from which the stream issues on the Oxus 
plain is narrow, and walled in by very high hills on either side. 
The ruins and gardens of ancient Balkh stand about 6 miles from 
the lulls, hut no part of the river appears to reach the site in its 
natuial bed, nor docs any part of its waters reach the Oxus in a 
runnmg sti’eam. 

The plains that slope from the gardon.s of Bolkh to tlie Oxu.s are 
naturally white hard steppes, destitute of spontaneous verdme save 
spaise brush of tamarisk and other meagre growths ; but the soil 
responds ricldy to iiTigation wdienever this is bestowed. 

The nest stream that w^e meet ovitb, and tlie last that can be con- 
sidered even as an indirect tributary of the Oxus, is that which fer- 
tilises the small khanates of Sliibighan and Andkhui, on the verge 
of the Tijkman desert j whilst the tn*o confluents tliat contribute 
to fonu it have previously watered the temtoiies of Siripul and 
Maimana. The nver, or whatever survives of its water after irri- 
gating Andkhiu, is lost in the desert. The taste of the water is 
abommahlo, and, tliough the inhabitants are accustomed to iti 
strangers suffer from its use. 

The last river that we have to notice is the Murghab, which rises 
between the tavo northern hranchea of the Koh-i-Baba or Paro- 
pamisus. Ferrier is the only traveller who has been on tho upper 
waters of tho Murghah. He takes no notice of the river itself, but 
ieacrihes a remarkable plain or basin, about 120 miles in circuit, 


enluely surioimded by mountains, aa’cll-unteied, and rich in vege- 
tation. The people aie ]\longol Hazanas, and, accoiding to Fenier, 
idolaters. Then* countiy is a part of the old temtory of GaijistAn 
At Shah Mashad, about half-way between this and the plams, the 
live! was crossed by Major Eldied Pottiiigor, but aae have no access 
to his leport. Further doavn, as tlio nver appioaches the foot of 
Mmghab Bahl, on the loatl Irom Maimana to Herat, it nins ovath 
great violence, and the valley naiiovs to a deitle. At Panjdeh, 
35 to 40 miles bcloav Murghab, it begins to flow tlii-ough a valley of 
clay soil, bouniled by sandy heights, and gradually opening into the 
plain of Merv. Hereabouts, too, it quits the Afghan teintoiy, but 
the boundary docs not sec in as yet to liave been precisely fixed. 
About 100 miles fiom Paiijdeh tlio nver leuclies Merv, wheiefoi- 
nicrly there avas a great d.im, securing tlie fertility of that oasis, 
the nucleus of ancient Mctrgiam. This was dcstioyed by the Anur 
Maasuni (othciuise Shah Murad) of Bokliaia, about 17B.5, aalien lie 
earned off the aahole population into slavery Biyond bleiv the 
liver is lost in the desert. 

Provinces and Places oe Note. — y\Q do not know 
tlie precise divisions maintained under tlio Afglians, but 
they coincide generally with, the old principalities or 
khanates, the hereditaiy nilers of which, in sevoial cases, 
continue in authority under the Afghan governor of Turke- 
stan. Bamian, Saighan, and the higher valleys belong, it is 
understood, to a special command over the Hazara tribes. 

I K'und'w. — Beginning again from the east, the first 
province is Kunduz, having on tho east Badaklislian, on 
the west Khulm, on the noi th tho Oxus, and on the south 
Hindu Kush The districts of Kunduz are approximately 
as follows’ — (1.) Kunduz, with the chief town of the pro- 
vince, a wretched place, as described by Wood, of some 
500 or GOO mud huts, intermingled with straw sheds, 
Uzbek tents, gardens, and corn-fields, and overlooked by a 
mud fort on an extensive mound. (2. ) llasrat Imt'm, on the 
irrigated and fertile Oxus plain. The tow, known m tho 
Middle Ages as Arlutng, is dcscubed as about the same 
size as Kunduz, with a better fort, protected by a wet 
ditch (3.) Bitghldn, and (4.) GJiort, in the swampy valley 
of the Surkliab. (5.) Doshi, further up the same valley, at 
the confluence of the Aiidaiab stream. (6 ) Kxllagai and 
Khinjdn, near tho lower part of the Andarab stream. 
(7.) Atularcd), at the foot of tho Till and Khflwak passes 
over Hindu Kush, often supposed to bo the Adra^isa of 
Alexander’s histonans. This secluded town was a favourite 
minting place of the Samanid sovereigns of Persia and 
Turkestan, in the 10th century, probably owing to the 
vicinity of silver mines at Paryaii. (8 ) Khost lies between 
Andarab and Kunduz. The name often occurs in the 
history of Baber and his successors. (9.) Farm and Ish- 
himish lie to tho east of Baghlon, at the sources of the 
Baghlan stream and of the )Shorab branch of the Kunduz 
river. The second name appears to be tho same as EsJik- 
imshk, which Wood applies to a high mountain in this 
quarter (10 ) Farluang and GluU lie on the borders of 
Badakishan, and are utterly unknoavn. (11 ) Tdlilxm also 
lies on the borders of Baclalchsliaii, but is pretty -well knoavn, 
being on the main road between Kunduz and Faizabad, 
the capita] of Badakhshan. It is now a poor place, but is 
ancient, and was once famous. A fortress here stood a 
long sicgo from Cliinghiz Khan, and the place is mentioned 
by Marco Polo as Taican. During the rule of Murad 
Beg of Kunduz this was tho seat of a government that 
included Badakhshan. (12.) Khandbad, on the river of 
that name, pleasantly elevated above the swampy level of 
Kunduz, is, or was, the usual summer residence of the chiefs 
of that territory. 

IL Khulm was the next of the khanates, lying between 
Kunduz and Balldi. The districts, as far as we know 
them, are tlie following : — (1.) Tdshhcrghdn. The old 
town of Khulm stood in the Oxus plain, surrounded by 
watered orchards of famous productiveness) but it lay so 
exposed to tho raids of the Kunduz Uzbeks that the chief, 
Killich Ah, in the beginning of this century, transferred 
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his residence to Tashkurgliau, 4 mdes furtlier south, 
and just at the mouth of the defile — a cheeilcss group of 
villages, consisting of mud houses ufith domed roofs, con- 
nected by gardens and enclosed by a mud atuU, it is sup- 
posed to contain at least 15,000 souls, and is a place of 
considerable trade. (2.) Haibalc. The town presents 
rather an imposing aspect, clustering round a castle of 
some strength on an isolated eminence j the domed houses, 
however, are compared to large brown bee-hives. The 
TCbnlm river valley here opens out, and is very fertile, the 
banks are shaded by luxuriant fruit tices The site is 
a very ancient one, and, under the name of Samangan, was 
famous in Persian legend. One traveller describes there a 
remarkable relic of antiquity called the Toiklit or Throne 
of Eustam. This, from the account, would seem to liave 
been a Buddhist dagoba.^ (3 ) Khurram Sarbdgh, so 
called from two villages in the upper defiles of the Khuhn 
river. 

III. Balhh. BalUh proper is the populous and weU- 
watered territory upon the eighteen canals which draw off 
the waters of the Bahch-ab, and on which there are said to 
be 3 GO villages. 

No trace has been recovered of the ancient splendours of 
Bacto'ci, nor do the best judges appear to accept Perrier’s 
behef that he saw cuneiform inscriptions upon bricks dug 
up there. A late Indian report by an intelligent Maliom- 
medan speaks of a stone throne in the citadel, to which 
traditional antiquity is ascribed, but of this we know no 
more. The remains that exist are scattered over some 20 
miles of circuit, but they consist mainly of mosques and 
tombs of sun-dried brick, and show nothing even of early 
Mahoramodan date. The inner city, surrounded by a 
ruined wall of 4 or 6 mdes in compass, is now entirely 
deserted; a scanty population still occupies a part of the 
mter city. In 1858 Mahommed Afzal Khan, rulmg the 
districts of Turkestan on behalf of his father. Dost 
Mahommed, transferred the scat of the Afghan govern- 
ment and tho bulk of the population to Takhtapul, a 
position which he fortified, some 8 miles cast of the old 
city; and this remains the caintal of tho Afghan territories 
on the Oxus. 

The only other place of note in the district is Maz&r-i- 
Sharif, or the “Noble Shrine,” on the road to Khulm, 
where a whimsical fiction has located the body of ’Ah, the 
son-in-law of Mahommed. It is the object of pilgrimages, 
and the scene of a great annual fair. YAmb^ry speaks of 
the roses, matchless for colour and fragrance, that grow on 
the pretended tomb. 

Of the districts lying on the Balkh river within the h i Hs 
we know nothing. 

Ahcha, some 40 to 45 miles westward from Balkh, was 
an Uzbek khanate before the last Afghan conquest. It is 
small, but well- watered and populous. The town is forti- 
fied, and has a citadel. Accounts differ as to the popular 
ion ; one writer calls them Uzbeks, another Sarak Turk- 
mans. 

lY. Tho provinces known as the Pour Domains are : — 
(1.) ShibrgJian, some 20 miles west of Akcha. This was 
another small Uzbek khanate. The town, winch contains 
about 12,000 Uzbeks and Parsiwans, has a citadel, but is 
not otherwise fortified. It is surrounded by good gardens, 
and excellent cultivation, but its water supply is dependent 
upon Siripul, and, in the frequent case of hostility between 
the two, is liable to be out off. Perrier speaks highly of 
the climate and the repute of the inhabitants for valour. 
Shibrghan (Sapurgan) and its fine melons are mentioned 
by Marco Polo. (2.) Andhlmi, about 20 miles north-west 
of Shibrghan, forms an oasis in the desert, watered by the 
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united streams from Siiipul and from Maimana. It was 
once a flourishing city, and the oasis was reckoned to con- 
tain 50,000 inhabitants, but the place has scarcely recovered 
from tile destruction it cnduied at the hands of Yar 
Maliommed of Herat in 1810. It was at Andkhui that 
Moorcroft died in 1825 ; but his grave is at Balkh. Tre- 
beck, the last survivor of his party, died and was buried at 
Mazar. (3.) Ilaimana, 105 miles fiom Balkh, and some 50 
south-west of Andkhui, contains some ten or twelve villages 
or townships, besides the capital, and a population estimated 
at 100,000 souls. It is a district of considerable produc- 
tiveness, industry, and trade, and the Uzbek inhabitants 
have a high reputation as soldiers. The cliief was formerly 
a notorious slave-dealer. (4 ) Sitvpul This khanate lying 
within the limits of the undulating countiy south-west of 
Balkh and east of Maunana, is of about the same calibre 
as the latter, but somewhat lower in estimated population. 
Two-thirds of the people are Uzbeks, the rest Hazaras. 
From the last a tribute of slaves is, or used to be, exacted; 
and Hazara widows, it is said, w'ere claimed as govern- 
ment property, and sold by auction The town of Siripul 
is an irregular mass of houses clustered on the slope of a 
hiU crowned by a fort. Many tents gather round it also, 
and Perrier estimates tho population of town and tents as 
high as 18,000. The valley below is abundantly watered, 
and the breadth of orchards and tillage is considerable. 

PoruiATioif. — ^In the estimate of population cited under 
Atguanistan', that of Afghan Turkestan is reckoned at 
642,000. This includes 55,000 for Badakhshan (no doubt 
too low an estimate) ; and the remainder, for the provinces 
included under our present article, excluding Hazaras, wfil 
be 687,000. Anything but a round number is entirely 
iuapproprmte to such an estimate ; but we shah probably 
not be far wrong if we reckon the population at 600,000. 

The Tajiks, or people of Iranian blood, are probably tho 
representatives of the oldest surriving race of tliis region. 
They are found in some districts of Balkh and valleys of 
Kunduz. Elhost, for instance, is said to bo chiefly occu- 
pied by them Uzbeks seem to be the most numerous 
race ; and there are some other Turk tribes not classed as 
Uzbcks.2 There seem to be a good many families claiming 
Arab descent; Afghans, especi^y about Balkh and Khuhn; 
and in the towns some Hindus and Jews. 

Peoducts and Indttstey. — ^We have no means of giv- 
ing any systematic account of the products of these pro- 
vinces, either in natural history or industry. Eock-salt is 
worked at Chal, near the Badakhshan frontier, as wcU as 
beyond that frontier. Pistachio nuts are grown largely in 
the hill country of Kunduz, as wcE as the adjoining istricts 
of Badakhshan, and the whole supply of India, Central 
Asia, and Eussia is said to be derived from this region. 
Pruit is abundant and excellent, especially in Khulm and 
Balkh. Andldiui, before its decay, was famous for the 
black sheepskins and lambskins ■which we call astrakhan,; 
and also for a breed of camels in great demand. Kunduz 
produces a breed of horses, highly valued in tho Kabul 
market under the name of Kataghan. Maimana also 
is famous for horses, which are often exported to India; 
and is a mart for caqiets and textures of wool and camels’ 
hair, the work of Turkman and Jamshidi women. Slave- 
dealnag and man-steahng have long been the curse of this 
region, but late changes have tended to restrict these, and 
the Eussian conquest of Khiva -will probably have a most 
beneficial effect in this respect at least. 

Hutm'y. — ^Ancient Balkh, or Bactra, was probably ohe 
of the oldest capitals in Central Asia. There Persian tra- 
dition places the teaching of Zoroaster. Bactriaua was a 

* The Uzbeks were, however, % conftderation of many Turk and 
I’artor tribes, not one race. 
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X)roYiuce of tlie Acliffiinenian empire, and probably was 
occuxdcd in great measure by a race of Iranian blood. 
About 33 0 . 250, Tlieodotns, governor of Bactria under the 
Seleiicidce, declared Iris indeirendence, and commenced the 
liLstovy, so dark to us, of the Greco-Bactrian dynasties, 
wlioso dominions at one time or another — tliongli junbably 
never siuiultancously — touched the J axartes and the Gulf 
of Cut ell. Partbian rivalry first, and then a senes of 
nomad movements fioni inner Asia, overwhelmed the 
isolated dominion of tbe Greeks {circa n o 126) Powers 
rose on the Oxus, known to the Chinese as Yiiochi, Kweish- 
wang, A'ctha, Tuldiaras, and what not; dmily to western 
Asia and Europe as Kushaiis, Ilaiatliala, EpldlMlxtae oi 
White Huns, and Tocliari. Buddhism, vith its monas 
terics, colossi, and gilded pagodas, spread over the valley 
of the Oxus. We do not knmv what further traces of that 
tune may yet be revealed ; but wo see some in the gigantic 
sculxjtures of Bamian. The old Arab Instonans of the 
Mahomnicdan conquest celebrate a heathen temple at 
Balldi, which they call NaoliMr, which Sir H. Ptawhiison 
has pointed out to have hecn certainly a Buddhist monas- 
ter}' {Nava-Vihnra). The name Naobihar still attaches to 
a village on ono of the Balkli canals, thus preserving, 
through so many centuries, the memory of the ancient 
Indian religion. The memoirs of the Cliinese pilgrim 
Hwen Thsang, m the first part of the 7th century, give 
many jiarticulars of the prevalence of his religion in the 
numerous piincuialitios into which the empire of the 
Tnkhaias had broken up ; and it is remarkable how many 
of these states and their names are identical with those 
which still exist. This is not confined to what wore great 
cities like Balkh and Bamian , it applies to Khulm, Khost, 
Baglilan, Audarab, and many more. 

As llaiatkakih, or TokMnstdxi , the country long con- 
tinued to be known to Maliommedans ; its pohtical destmy 
generally followed that of Kliorasan. It bore the burnt of 
all the fury of Chingliiz, and the region seems never to 
have effectually recovered from the devastations and mas- 


sacres which lie began, and wdiich were repeated in degree 
in succeeding generations Eor about a century these 
03 P 1 S provinces were attached to the empire of the Dchli 
Moguls, and then fell into Uzbek hancls._ In the last 
ccntuiy they formed a part of the dominion of Ahmed 
Khan Durrani (see Afghanistan), and so remained under 
his son Timur. But during the fratricidal wmrs of Timur’s 
sons they fell back under the independent rule of varioua 
Uzbek chiefs. Among those, the Kataghans of Kuncluz 
■wcie long predominant; and thoir chief, Murad Beg (1815 
to about 1842), for some time ruled Kfilab beyond the 
Oxus, and all south of it from near Balldi to Pamir. 

In 1850 the Afghans recoveied Balkh and Khiilin ; by 
1855 they had also gained Akclia and the four w'estern 
khanates; Kiinduz m 1859. They w'cre proceeding to 
extend their conquests to Badakhshan, when the Amii of 
that country agreed to pay homage and tnbnte. 

We have noticed, in the conclusion of the article Afgh^^^- 
ISTAN, the correspondence which recently took place (1872- 
73) ivith Enssia regarding the recognition of the Oxus as 
the boundary of Afghan Turkestan. 

Antiqxdties —Th.QBe are known but very imperfectly. 
The best known, and probably the most remarkable, are 
the famous colo.ssi at Bamian, wdtli the adjoining innumer- 
able caves. In the same locality are the ruins of the 
medieval city destroyed by Chinghiz, the groat fort called 
Sayadabad, and the ruins of Zohak. At Haibalc are 
muncrons caves lilce those of Bamian. Balkh seems to 
have little or nothing to show, though probably excavation 
would be rewaidecl. The little known or unknown valleys 
of BflfInkbRhnn probably contain remains of interest, but 
our only notices of them are so highly sjiiced with imagina- 
tion as to bo worthless General Feriicr saw remarkable 
rock sculptures m a defile in the Hazara country, south of 
Siripul, and curious rock excavations a httle further south. 

(Wood’s Jcntrncy) 2d ed , 1873, wdth Introductory Essay; 
Forrier’s Caravan Journeys; Burnes’s Travels, Indian 
oflBlcial documents; VAiiibdry’s Travels; &c., &c.) (h y.) 


AFIUM-KAPiA-HISSiUl, a city of Asiatic Tui-key, in 
the pashalic of Anatolia, nearly 200 miles E of Smyrna, 
and 50 miles S S.E. of Kutaiah. It stands partly on 
level giouiid, jiartly on a declinty, and above it rises a 
precipitous tracliytic rock 400 feet in height, on the sum- 
mit of winch are the rums of an ancient castle. From its 
bitnation on the route of tlie caj-avaiis betAveen Smyrna and 
we.stem Asia on the one hand, and iirmeuia, Georgia, &c , 
on the other, the city is a x>lace of extensive tmde, and its 
bazaars are Avell stocked with the merchandise both of 
Europe and the East. Oidnin in large quantities is pro- 
duced in its vicinity, and forms the staple article of its 
commerce; and there are, besides, manufactures of black 
felts, carpets, anns, and saddlery. Afium contains several 
mosques (one of them a veiy handsome building), and it 
is the seat of an Armenian bishop. Tlie population is 
estimated at about 60,000. 

jlFEAGOLA, a town of Italy, in the xirovince of Hapoli, 
G miles N.N.E. of Naples. It has extensive manufac- 
tures of straw bonnets. Population of commune (1865), 
16,493. 

AFEANIUS, Lucius, a Latin poet wiio lived about a 
century before Christ. He wTote comedies in imitation of 
Menander, and wus commended by Cicero and Quintilian 
for his acute genius and fluent style. The fragments of 
his works which are extant have been collected by Bothe 
in his Poetos Scenid JLatini, and by Nenkirch in his Pe 
Fahda Togaia lloTmnarum. 


AFEANIUS, Lucius, w'hose early liistory is unknowm, 
was a devoted friend and adherent of Pomiiey, Avhom ho 
served -witli distinction as one of his lieutenants in tiie 
Sertorian and Mithndatic Avars. In the year 60 B.C., and 
chiefly by Pompej^’s suxiliort, he aaus raised to the consul- 
ship, but ill performing the duties of that office he showed, 
like many other soldiers both before and since, an utter 
incaijacity to manage civU afiairs In the following year, 
w'hile governor of Cisalpine Gaul, he had the good fortune 
to obtain the honour of a triumph, and on the allotment 
of Spain to Ponipey, 55 b.c, Afranius and Petreius Avere 
sent to take charge of the government of that country. 
On the ruptuie between Caesar and Pompey, they w'ere 
compelled, after a short campaign in which they were at 
first successful, to surrender to Caesar at Ilerda, 49 H,c., 
aind wrerc dismissed on promising not to seiwe again in the 
war. Afranius, regardless of his promise, j'oined Pompey 
at Dyrrhachium, and at the battle of Pharsalia, 48 33.c., he 
had charge of Pompey’s camp. On the complete defeat of 
Pompey, Afranius, despairing of pardon from Caesar, re- 
XDaired to Afi’ica, and was present at the battle of Thapsus, 
46 B.C., which ruined the hopes of the Pompeians in that 
part of the world Escaping from the field Avith a strong 
body of cavalry, he was afterwanis taken prisoner, along 
Avith. Faiistus Sulla, by the tioops of Sittius, and handed 
over to Caesar, whose veterans, disaijpointed at their not 
being led fco immediate execution, rose in tumult and put 
them to death. 
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AFRICA 


Ancient rTlHIS vast continent, though associated from the dawn 
geography X of civilisation vutli traditions and mysteries of the 
d Miica stimulating land, has remained until recently one of 

' the least knowui, and, both commercially and politically, 
one of the least important of the great divisions of the 
globe. The knowledge of Africa possessed by the ancients 
was very limited, owing principally to its physical construc- 
tion. The great desert, which in a broad belt stretches 
quite across the continent, forbade every attempt to pass 
it until the introduction of the camel by the Arabs. The 
want of any known great river, except the Nile, that might 
conduct into the interior, contributed to confine the Greek 
and Roman colomsts to the habitable belt along the north- 
ern coast. The PhcBiiicians are known to have foiuned 
establishments on the northern coast of Africa at a very 
early period of liistury, probably not less than 3000 years 
ago , and the conquest of Egypt by Cambyses dates as far 
back as the year n.o. 525. Wo may consider, therefore, 
the coasts of Egjqjt, of the Red Sea, and of the Mediter- 
ranean, to have been settled and well known to the ancient 
Asiatics, who were constantly passing the narrow isthmus 
which divided their country from Africa and led them im- 
mediately from parched deserts into a fertile valley, watered 
by a magnificent river. But whether they were much or 
little acquainted ivith the western coast, which bounds the 
Atlantic, and the eastern coast, washed by the Indian Ocean, 
is a question that has exercised the research and ingenuity 
of the ablest scholars and geographers, and has not yet 
boon satisfactorily answered. 

Western This question being one of curiosity rather than utility, 
coast. ny0 siiaii only state the case, and the results of the several 
inquiries, without entering into the merits of the arguments 
advanced by the different parties. We are told by Hero- 
dotus, that Hecho, king of Egjqit, sent out an expedition 
under the command of certain Phoenician seamen, for the 
purpose of circumnavigating Africa ; and that, on their re- 
turn, they asserted that they had accomplished tliis under- 
taking. Few of the ancient wiitcrs give credit to the story; 
but, among the moderns, the Abbd Paris and Montesquieu 
have contoiidod that this voyage was actually perfomed. 
Isaac Vossius and D’AuvilLe have strong doubts ; and Dr 
Viiicciit and M. Gosselin maintain that such an expedition, 
at such a period, exceeds all the means and resources of 
navigation, then in its infancy. Last of all comes Major 
. Rennel, who, in his elucidation of the geography of Hero- 
dotus, has done more than all the rest in clearing away the 
doubts of history ; and he argues the possibility of such a 
voyage, from the consti-uction of their ships, with flat bot- 
toms and low masts, enabling them to keep close to the 
land, and to discover and enter into all the creeks and har- 
bours which any part of the coast might present. At all 
events, one thing is e-sudent : if such an expedition ever 
cu’cumnavigated the African continent, the fruits of it have 
nearly, if not entirely, perished. 

About half a century after this supposed expedition, the 
account of another voyage, down the western coast, is con- 
tained in the Periplus of Hanno, which has also called forth 
many learned and elaborate discussions among modem geo- 
graphers, some of w'hom would carry Eauno to the Bight 
of Benin, others only to >Sherbro Sound or the river Hun 
in lat. 28° H. 

Eastern The extent to which ancient discovery proceeded along 
suast. the eastern coast of Africa, has divided the opinion of the 
learned nearly as much as its progress on the western coast 
Delisle, Euet, and Bochart, made the discovery of the coast 
to extend as far south as Mozambique and Madagascar. 


D’Aiiville could trace such discovery no farther than ia 
Cape Delgado; and M. Gosschn contends that the ancients 
never proceeded down the coast beyond Biava But Dr 
Vincent, who has entered more piofouudly into the subject 
than any of his predecessors, and brought a great fund of 
learning to bear on the question, in his Perqjlus of the 
Prythream Sea, has with great plausibility extended these 
hoimdancs to Mozambique and to the island of Madagascar. 



Sketch Map of Africa. 

Egypt, under the Ptolemies, the great patrons of science 
and promoters of discovery, possessing the advantage of 
the only great river which falls from the African continent 
into the Mediterranean, made no progress beyond its an- 
cient boundaries; and though the Romans, who subse- 
quently possessed Egypt, penetrated beyond the limits of 
their own dependencies, they extended their discoveries no 
farther than Fezzan in one direction, and, at a later period, 
beyond Nubia as far as Abyssinia, and the regions of the 
Upper Nile. We know nothing of the progress made by 
the Oarthaginians in the discovery of Interior Africa ; but The Car- 
althoiigh it has been asserted that their merchants had thagiwans 
reached the banks of the interior river, which we call the 
Kawara or Niger, they have left nothing on record that 
will warrant such a supposition. The story told by Hero- 
dotus, of some Nasamonian.? crossing the desert, and arriv- 
ing at a large river, can only be applicable to some western 
arm of the Nile. The people from whom we derive the The Arabs 
first information concerning the interior of Northern Africa 
are the Arabs, who, by means of the camel, were able to 
penetrate across the great desert to the very centre of the 
continent, and along the two coasts as far as the Senegal and 
the Gambia on the west, and to Sofala on the east. On this 
latter coast they not only explored to an extent far beyond 
any supposed lirnits of anmonl discovery, hut plantcdcolonius 
at Sofda, Monihas, Melinda, and at various other places. 

The 15th century produced a new era in maritime dis- Ponr 
covery. The voyages of the Portuguese were the first to 
give anything like an accurate outline of the two coasts, 
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and to complete the circumnavigation of Africa. The dis- 
covery of America and the West India islands gave rise to 
that honid traflic in jifrican negroes, -n’liich has since been 
snppicssed; but this traffic has been the means of acquiring 
a moie extended and accuiate knowledge of that part of 
the coast which lies between the rivers Senegal and the 
Cameroons, as well as of the manners and character of the 
The Eng- people who inhabit this extended Inio of coast. With the 
lish and English and French settlements in Africa began a systematic 

Frencli. gm-^ey Qf t]ie coast, and portions of the inteiior. 

Airican The uncertainty and confusion that prevailed in the gco- 
Ajsocia- graphy of the inteiior of Africa induced a few learned and 
scientific individuals to form themselves into an association 
for promoting the exploration of Inner Afrtca. This sodety 
was formed in London in 1788, and under its auspices im- 
portant additions were made to the geography of Africa 
by Houghton, Mungo Park, Horncmann, and Burckhardt 
Piepeated failures, hoivevcr, at length discouraged the asso- 
ciation from engaging other missionaries, aud it subse- 
quently moigod m the Pboyal Geogmphical Sodety in 1831. 
Diacoveiles During the last sixty years more has been done to make 
b the 19th us acquainted with the geography of Africa than during 
century. whole of the 1700 previous years, since Rolcmy, taken 
together. With Mungo Park, strictly speabng, commences 
the era of unceasing endeavours to explore the interior. 
Park. Mungo Park proceeded in 1795 from the river Gambia 
on the west coast, to the Johba (commonly called Niger), 
traced this river as far as the town of Silk, explored the 
intervening countries, determined the southern confines of 
the Sahara, and returned in 1797. In 1805 this adven- 
turous traveller embarked on a second journey in the same 
regions, for the purpose of descending down the river Joliba 
to its mouth. This journey added httle to the discoveries 
already made, and cost the traveller his life. He is ascer- 
tained to have passed Timbuktu, and to have reached Boussa, 
LacerJa. where be was bllcd by the natives. In 1798 DrLacerda, 
a scientific Portuguese traveller, who had already acquired 
fame through his journeys in Braadl, made the first ^eat 
journey in South-Eastern Africa, inland from Mozambique, 
and reached the capital of the African king, known as the 
Cazemhc, in ivhoso country ho died. 

Homo- Eorncmanu, in 1796-98, penetrated from Cairo to Mur- 
oann. and transmitted from that place vaJuahle information 

respecting the countries to the south, especially Bornu. 
He then proceeded in that direction, but it is supposed 
that he soon afterwards penshed, as no accounts of his fur- 
ther progress have ever reached Europe. The first actual 
crossing of the continent that has been recorded was ac- 
complished between the years 1803 and 1806, by two Fom- 
heiros or mercantile traders in the employment of the Por- 
tuguese, who passed from Angola eastward through the 
territories of the Muata Hianvo and the Cazemhe, to the 
possessions on the Zamheze, In 1816 an expedition was 
sent out by the Enghsh Government, under the command 
Tackey. of Captain Tuckey, to the river Congo, which was at that 
time believed to he the lower course of the Johba. This 
was a disastrous undertaking, and the geographical addi- 
tions were hut slight, the river having been ascended a 
distance of only 280 miles. 

Lyon and In 1819 Lyon and Hitchie penetrated from Tripoli to 
EitcMe. jjurzuk, and a little distance beyond that place. 

JDwiham, In 1823 Denham, Claiiperton, and Oudney, set forth 
Gapped Tripoli in the same direction, crossed the Great De- 
reached, on the 4th February 1823, the great lake 
Tsad or Chad. The surrounding countries were explored as 
far as Sakatn in the west, and Mandara in the south. This 
journey was altogether one of the most successful and im- 
portant into the iuterior. Oudney died in Bornu, but dap- 
perton undertook a second journey from the coast of Guinea, 
crossed the Kawara, and arrived at Sakatu, at which place he 


I 0 A [PUOGIIESSIVB 

also died. His seivaut, Pdchard Lauder, rcturnocl to Eng- 
land, after having explored a part of the adjoining regions. 

Major Laing siiuccudod m reaching Timbuktu from Tri- Laiag 
poll, but was muuloied on liis return in the desert. 

Ill 1827 and 1828 Cailhd set out from the Pao Nunez Caillid, 
on the western coast, reached Tmibuktu, and returned from 
that place through the Great Desert to Marocco. A second 
PortuguesG jonnicy was undertaken in 1830 from Mozam- 
bique to the Cazembo’s domiiuons, and Major Montciro, 
the leader of the expedition, more fortunate than his pre- 
decessor Dr Lacerda, was enabled to complete a map of the 
countiy traversed, and to bring back a complete account 
of this portion of the interior. 

The termination of the Johba, Kawara, or Niger, leinaiiicd Landers 
in obscurity till 1830, when it was ascertained by Lander 
and his brother, who succeeded in tracing the river from 
Yaonri down to its mouth. They embarked on a second 
expedition, which sailed in 1833, for the purpose of ascend- 
ing the Eawaiu as far as Tunbnktu. But only Piabha was 
reached, and the general results of the expedition wore 
most disastrous. 

The great Niger expedition, similar to the foregoing, Nigur ex 
consisted of three steam-vessels, and was despatched by the pediLon. 
Government in 1841, under Captain Tiottor. It proved a 
failmo, and resulted m a melancholy loss of life. 

In the region hctwceii the Kawara and the coast, Mr Duncan 
Duncan, ono of the survivors of the Niger expedition, 
made some additions to our geographical knowledge by 
his journey to Adafoodia, in 1845-4G. This enterprising 
traveller met with an untimely death in a second attempt 
in the same region for the purpose of reaching Timbuktu. 

The preceding journeys were confined chiefly to the East- 
northern and western portions of the continent. A much Aftican 
greater number of travellers explored the regions drained Groveller 
by the Nile, the salubrity of which, particularly of 
Abyssinia, is so infinitely greater than that of Western 
Africa, that among the many explorers of the former, a 
very small proportion have died as compared with the im- 
mense loss of hfe m Western Africa. Among the most 
distinguished of the earlier East African travellers are 
Bruce (1768-73), Browne (1793), who reached Darfur, 
Burckhardt (1814), Cailliaud (1819), and more recently 
Hiippel (1824-25), Bussegger (1837), D’Abbadie (1838- 
44), Beke (1840-44), D’Arnaud and Weme on the White 
Nile (1840-42), and Brnn RoUet (1845). 

Though the Dutch settlement in South Africa was South- 
founded as early as 1650, not much information of thejAirioan 
interior of that portion of the continent was gained till the 
end of the 18th century, when a scries of journeys was com- 
menced by Sparrmann, and followed up by Vaillant, Barrow, 

Trotter, Somerville, Lichtenstein, BurcheU (1812), Camp- 
bell, Thomson, Smith, Alexander (1836-37), and Harris. 

A station of the Church Missionary Society w^as cstab- Momhas 
lished near Mombas, in about 4° S. lat. on the east coast Mission, 
of Africa, in 1845, and the zealous missionaries in charge 
of it began to make exploring journeys into the intenor. 

Thus, early in 1849, the Rev. Mr Rebmann discovered the 
great snow-dad mountain of Kilima-njaro, rising on the 
edge of the inland plateau ; and his companion. Dr Krapf, 
talong a more northerly route, came in sight of a second 
huge mountain named Kenia, also snow-clad, though directly 
beneath the equator. Frequent reports reached these mis- 
sionaries of vast lakes in the interior beyond the mountains 
they had discovered, and their information awakened a 
great interest in this region at home. 

About this time an embassy, for the purpose of conclud- 
ing commercial treaties with the chiefs of Northern Mneo., 
as far as Lake Chad, by which the legitimate trade of these 
countries should he extended and die system of slavery Bdohard- 
abolished, was originated by Mr James Richardson, who sw*- 
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left England for this purpose in 1849, accompanied by Dis 
Barth and Overweg. The expedition had already ahnost 
reached the scene of its laboui’s when Eidiardson died; 
Barth. Ovenveg also fell a victim to his exertions, but Dr Baillh 
continued his explorations till 185G. During this time he 
traversed in many directions almost the whole of the 
northern Soudan, completing a series of jornmeys which 
must always remain most conspicuous in North African 
travel, and upon which we arc still dependent for the greater 
part of our knowledge of the central negro states. 

In the summer of 1849, Dr Livmgstone, who, as an 
agent of the London Missionary Society, had laboured and 
Living- tiavehed in the countries mimcdiately north of the Gape 
stone Colony since 1840, began those remarkable journeys m the 
(LNgauii). luteiior of Southern Africa, which have continued until the 
present time, and have given to him the first place among 
African discoverers. The finding of Lake Ngami, the 
central point of the continental drainage of South Africa, 
was the great discoveiy of the first year. 

Two journeys from the west coast now claim attention. 
Gra^a. 1840 a Portuguese trader named Graja succeeded in 

again reaching the conntry of the South African potentate, 
named the Muata Yanvo, from Angola ; he was followed 
by a Hungarian named Ladislaiis Magyar, who explored 
the central country in various directions fiom 1847 to 1851. 
Between 1851 and 1853 Livingstone made two journeys 
northward from his station in the land of the Bechuanas, 
Living- the first European to embark upon the upper 

atone (the course of the Zambeze. From the Makololo country, in 
Zambeze). central part of the river basin, he now led a party of 
natives westwards up-stream to the water-parting of the 
continent at the h'ttle Lake Dilolo, and thence to the western 
slope, reaching the Portuguese coast at Loanda in 1854. 
Oalton. During 1851 Galton explored a part of the south-western 
country habited by the Damaras and Ovampo, from Wal- 
fisch Bay to a point in lat. 17° 58' S., and long. 21° E., 
determining accurately a number of positions in l£is region. 
On the south-east, also, Gassiot made an interesting journey 
fiom Port Natal north-westward through the moimtains to 
tlie river Limpopo. 

Two most remarkable journeys across the whole contmeut 
Silva Porto, now follow in order; the one, made by Silva Porto, a Por- 
tuguese trader, who leaving Benguela m 1853, took an 
eastward route, parallel to hut considerably northward of 
the Zambeze, over perfectly unknown country. He then 
rounded the southern end of the Lake Nyassa (afterwards 
Living- explored by Livingstone), and made his way across the east 
stone coast-land to the mouth of the Kovuma river, Jiavmg spent 
PaUs)?^*^ a year and two months in his tedious mardu The other 
was executed by Livingstone, who in returning (1855-56) 
by a somewhat more northerly route than that travelled over 
in going westward to Loanda, descended the Zambeze to its 
mouth at Quilimane, discovering the wonderful Victoria 
Falls of the nver on his way. 

In 1856 an important addition was made to the more 
exact geography of Africa, in a survey of the greater part 
Moflat. of the course of the Orange river, by Mr Moffat, a son of 
the veteran South African missionary. 

The following year was one of great activity in AMcan 
exploration. Damara Land, in the south-west, was tia- 
riabn and versed by Messrs Halm and Rath as far as the southern 
Batk limit of the Portuguese territory at the Cunene river ; Di 
Bastian, BcOstian was exploring the interior of Congo and Angola^ 
UuOliaiUii. and Du Choillu had begun his first journey in the forest 
country of the Fan tribes on the equatoml west coast 
Under the auspices of the Royal Geographical Sodely, 
Burton and Captains Burton and Speke, already distinguBhed by their 
Speke, pe:^ous joumey to Harar, a tradi^ centre in the Somali 
and GaRa country of the east African promontory, set out 
from Zanzibar, to ascertain the truth about the great inland 
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lakes which had been reported by the Momhas rniisionai'ics. 

Their most successful journey (1857-59) resulted in the 
discovery of Lake Tanganyika, iu a deep basiu, between 
3° and 8° S. lat., and of the southern portion of a perhaps 
greater lake northwaid, supposed by Speke, its discoverer, 
to be the head reservoir of the Nile. 

In a new jouiiicy in the Zambeze region iu 1859, Dr living- 
Livingstone, accompanied by Dr Kirk, traced the Shire ®tone and 
nver, a northern tributaiy of the Zambeze, to its outflow 
from the Nyassa, the mort southerly of the great African ' 
chain of fresh lakes. 

About this time also several travelloi-s (Petheriefc (1858), Explorers 
Lejean, Miani, the Poncets, Antinori, Debono, Peneyjof*^® 
W'ere adding much to the existing knowledge of the Upiior 
White Nile from the Egyptian side; and in the north the Duveyner. 
Algerian Sahara was being explored by the French scien- 
tific traveller Duveyiier. 

In ISGO Captain Speke, anxious to extend knowledge 
of the great inland reservoirs which had been discovered in 
his former joumey, and to connect tliem with the known 
countries to northward, accompanied by Captain Grant, Speke and 
agam left Zanzibar. Reaching a point on the noith-western 
shores of the great lake winch he had previously made 
known, and which ho now named the Victoria Nyanza, the 
traveller thence traced the outflowing river to the "V^ite 
Nile at Gondokoro, thus completing a gi’eat Imk in the 
chain of African discoveries, which binds the country known 
from the east coast to that explored from the side of Egypt. 

Meanwhile Dr livmgstone had endeavoured to find a 
way to his newly-discovered Lake Nyassa from the mouth Livmg- 
of the Rovuma, a large river which flows to the Indian stone (L 
Ocean near Cape Delgado, and which was also reported to 
take its rise in this lake, but the river proved to be un- 
navigable beyond a pomt not for from the sea. He 
returned then (in 1861) to the Shire river; and, carrying 
a boat past its rapids, launched out to explore the whole 
length of Lake Nyassa. 

A series of important journeys by Gerhard Rohlfs had Eotlfs 
now (1861) begun in Marocco and in the Maroccan Sahara; (Marooco) 
and on the equatorial east coast region, Baron von dervon 
Decken had extended Rehmann’s information in the region Deck®, 
of the snowy mountain, Kilima-njoro. 

In the south the artist Baines had. crossed the Kalahari Baines. 
Desert from Damara Land to the foils of the Zambeze^ 

In 1862 Petherick made an important joumey of esqilorar 
tion in the Nile region west of Gondokoro. 

The year 1864 was marked by the discovery of a second 
great reservoir lake of the Nile, near the latitude of the 
Victoria Nyanza, by Baker, pushing southward from Gon- Baker 
dokoro. This lake 4e discoverer named the Albert Nyanza. (Albert 
During this year also, Rohlfs extended his travels from 
Marocco to tho oasis of Tuat, thence making his way to 
Ghadames and Tripoli; in 'Western Africa, the ojBflcers of 
the French marine stationed at the Gaboon explored the 
delta region of the great Ogowai river; and Du Chjillu, DnClmillu. 
m a secoud joumey (1864-65), entered the gorilla countiy 
of Ashango, south of this river; whilst, on the east coast, 

Baron von der Decken attempted the navigation of the von 
Juba, but was destined to fall a martyr to the jealousies of Deokcii, 
the Galla and Somali tribes, whose territories the river 
divide®. 

After a short stay at Tripoli, the traveller EoMfs again Eohlfs , 
turned southward, and m a joumey which lasted &om (^ss N 
1866 to 1867, crossed the whole northern continent — ^fiist 
reaching Lake Chad by almost tie same route as that for- 
merly iSren by Barth, and thence striking south-westward 
by a new path to the Bight of Benin. 

In 1866 some progress was made in discovery in the 
west, by the navigation of the Ogowai river by Walker, for Wallw. 
200 miles from its mouth. Hahn and Rath also extended 
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iilicir ex[)loration of Daiiura Land. On the eastern side 
^yakefield Messrs Wakefield and Now, the successors of Krapf and 
and New. Lehmann in the Mombas Mission, made numerous short 
journeys m the Galla country, and the former collected 
Yeiy valuable native information respecting the countries 
lying between this coast-land and tlie gi’eat lakes of the 
Living- Ndo basin. In this year also Dr Livingstone had again 

stone. entered tlio llovunia liver, bcgiiiiiing that greatest of ali 

his joiirnoys from which ho has not yet (1873) intmned, 
and the outline of which we shall notice fnither on 
Still farther south, m 1SG0-G7, the discovery of gold in 
the mountains between the Zambeze and Limpopo nvers, 
Mauch. by the pioneer Mauch, gave great impetus to exploration 
in this part of the continent. The years 18G7-68 bronght 
Abys&iman the memorable Abysbimaii campaign, and the acemute re- 
Expedi- cords kept of the Ime of march on the high land from 
Massowah to Magdala formed a most valuable contiibution 
to African geography 

Most impoitaut m the Mowing years (18G9-71) were 
Soliwau- the researches of the botamst, Dr Schwoinfurth, in the 
fuTtii. region of the complicated network of tributaries received 
by the White Ndo avest of Gondokoro, during which he 
passed the watcr-jiarting of the Me basm in this direction, 
and came into a new area of drainage, possibly belonging 
to the system of Lake Chad ; and the outsottmg of a giuat 
Bakor’s Egyptian military expedition (18 GO) by Sir Samuel Baker, 
■Egyptian for tho purpose of exploration of the Upper Me and of the 
Espeili- cxtomiuation of slave traffic on tho river, and to plant 
twn. Egyptian military posts in the regions visited. 

The letters received from tune to time in tliis country 
Living- Kvmgstone enable us to trace roughly Lis move- 

stoue.^ lECEts from 18GC to the present time as follows Arriving 
from Bombay, on tho East African coast, near the mouth 
of the Eovuma, he passed up the course of this river to the 
confluence of its main tnbutary branches, one coming from 
the north-west, the other from south-west. FoUowmg the 
latter ann, the traveller appears to have gone round tho 
southern end of the Loire Nyaasa, and, maraliing then in a 
north-westerly direction, ho crossed the head waters of 
the Aruangoa tributary of tho Zambeze, near the track 
of Lacerda, in the previous century ; ascending a liigh 
land, ho came upon a portion of tiic Chanibezo river, 
belonging to a different basm, and continuing in a north- 
(Lake westerly direction, discovered Lake Liemba, a southern 
Liombca. ) extension of Lake Tangaiiyilca, in April 1867. Thence he 
timied to the Cazombo's town, and in journeys northward 
and southward from this pomt, made known the two great 
(Lakes lakes, Mooro (Sept 1807), and Bangweolo or Bemba(Jaly 
Moera ami 18CS), which form part of a new system, connected by the 
ingweo o) named the Luapula and Lualaba) river in a 

basin south and west of that of the Tanganyika. In 18G9 
Livingstone had made his way to Tljiji, Burton’s halting- 
place, on the eastern shore of tho Tanganyika. Hence, 
crossuig the lake, he penetrated the dense tropical forests 
(JLiuyiie- and swamps of Manyuema country, in the heart of the 
southern portion of the continent, and during 1870-71 
traced the vast river (Lualaba) flowing out of the Lake 
hloero, in its north and westerly course, to a second, and 
then .a thkd great exiiansion— Lake Kamalondo the one, 
and the other a still mivisited body of water lyirg in about 
3° S. lat., and 25 ° or 26° E. long; also learning, by native 
Tiie report, that the Lualaba (which is in all probability the 
Lualabrt), upper courae of the mighty Congo river) received a great 
tributary from south-westward. This south-western arm 
:Jso expands into avast lake, which Livmgstone has Tinnisd^ 
in anticipation, Lake Lhicoln. 

Though the untrath of a report of Livingstone’s diyitb , 
near the Myassa, had been proved by an expedition sent 
out ou his track by the Geographical Society of London in 
1867, yet, at the time of liis Manyuoma journey, ihe pro- 
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bablo fate of the great traveller, from whom no neivs had 
come out of Africa for more than two years, became a mat- 
ter of the greatest anxiety among aU classes in Europe and 
Am firing. This Icd to a special mission for Dr Livmgstono’s 
aid, generously fitted out at the co.st of the proprietor of an 
Amfiringn newspaper Stanley, the leader of this expcdi- stauley 
tiun, made a bold m.irch from Zanzibar to Ujiji, un Lake 
Tanganyika, and was fortunate in meeting tlic gieat travol- 
ler there, returumg from Manyuoma, broken down by tho 
seventy of tho task which he had accomplished, and in 
need of evorythmg A boat voyage round the northern 
end of Tanganyika, undertaken in the latter pait of 1871 
by Livmgstone and Stanley together, proved that this great 
lake has no apparent outlet ui a northerly direction, and 
loaves the question of its drainage in considerable doubt. 

Recruited in health, and supphed with stores and fol- 
lowers, Livingstone is believed to have started afresh fioui 
Unyanyembe, a point midway in tho route from Zanzibar to 
Ujiji, where he parted with Stanley, in autumn of 1872, to 
carry out a projected journey, in which he will clear up 
all doubts respecting the ultunate direction of tho great 
Lualaba nver. 

Of tho expeditions which have been piogressing in Africa 
contemporaneously with these later journeys of Dr Living- 
stone, to of Sir Samuel Baker is peiliaps the most iiii- 
! portant, though its story has until now been one of almost 
continuous hardship and disaster. Up to the middle of the 
year 1870, at which time the expedition, consisting of up- 
wards of 1500 men, uith numerous vessels, had safely Baker, 
reached a point on the Me m 9° 26' H lat., all appears to 
have gone well , but beyond tliis the passages of the river 
had become choked with overgrowth of vegetation, and 
each yard of advance had to be cut through this hving bar- 
rier j disease broke out among the troops, and tho expedi- 
tion was reduced to the greatest straits, In the end, how- 
ever, it appears to have been completely successful, and 
before Sir Samuel Bakei’’s return to Egypt in 1873, tho 
whole countiy, as far south as the equator, had boon taken 
possession of in the name of Egypt, and several gauisoiis 
had been planted to maintain tho hold. 

Knowledge of tho nch countiy between tho Transvaal 
Eopuhhc and the Zambeze nas extended uath wonderful 
rapidity, through the exertions of tho pioneers Mauch, Mohr, Recent 
Barnes, Elton, and St Vincent Erskiue, so that this region South 
has now almost passed out of the category nf lands in which 
geographical discoveries can be made. A point of gicat 
interest in the progress of the exploration of this country 
was the discoveiy by Mauch, in 1871, of the ruins of an 
ancient city or fortress, named Zxmbaoe, certainly not of 
African construction, about 200 miles due west from 
Sofala, in lat. 20° 15' S., long. 30° 45' E., through wliich it 
has been sought to identify this region with the Ophn- of 
Scripture. The finding, in 1869, of rich diamond fields in 
the upper valley of the Orange river, and m that of its 
tributaiy the Vaal, caused a rush of cmigrafeion to these 
distncts, and tended still further to develop this portion of 
Africa. 

North African exiiloration is also vigoronsly progressing. 

In the west, during 1869, Winwood Reade made a journey WhiMcou 
from Sierra Leone to the head of the Niger, and from 1867 Reade. 
onwards M. Munzingcr, consul at Massowa, has greatly Munzuign 
extended our knowledge of Northern Abyssinia. A notable 
journey of exploration in the Sahara remains to be men- 
tioned. In 1869 Dr Nachtigal was appointed to cany Dr Nacb 
presents from the King of Prussia to the Sultan of Bomii, tiga], 
on Lake Chad, in acbiowledgment of that potentate’s aid 
to former travellers. Besides accomplishing this mission, 
this explorer has added very considerablyto our knowledge of 
the Eastern Saliara by investigating tho central mountainous 
country of Tibesti, liitheito only known by rejiort; and in 
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more recent joxtrncys, still being continued, he has proved 
the existence of an outflo-wing river from Lake Chad, which 
lias hitherto been believed to be a terminal lake, the fresh- 
ness of its waters having on tin' a account appeared an 
anomaly in physical geography. 

With the double purpose of affording support to Dr 
Livingstone, and of adding to the googi-aphy of Equatorial 
riiu itoy.il Afiica, two expeditions were fitted out by the Royal Geo- 
Geiigraphi- graphical Society iii 1872. One of these, led by Lieut 
Society’s planned to follow the footsteps of Living- 

FA]peilitioii 111 his present journey fi 0111 the eastern side, entei-mg 
of 1872 the country by the ordinary trade route from Zanzibar to- 
wards the Tanganyika. This expedition started from Zan- 
zibar early in 1873, under the auspices of Su’ Bartle Frere’s 
mission, and has now made considerable progress towaids 
the Ulterior. The other, named the “Livmgstone Congo 
Expedition,” under Licuts. Grandy, is to pass from the 
west coast to the interior, by followmg the nver Congo, 
vvliich IS almost without doubt the lower course of the great 
Liialaba river, about to be further explored by Dr Livmg- 
stone coming to it from the eastern side The latest 
accounts from this expedition are also in the highest 
degree favourable, and an advance of upwards of 150 miles 
lias already been made from Loanda. A new expedition, 
under the leaderslup of the indefatigable traveller Eohlfs, is 
now in preparation, and is destined to explore the unknown 
portions of the Libyan desert. 

Thus the exploration of the great contment is slowly 
advancing year by year, but with earnest and unceasing 
jiiogress. As yet the only portions of Africa of which we 
possess any approach to an accurate topographical know- 
ledge are, the Cape Colony and Natal under Bntish rule 
in the south, the French colony of Algeria, the Portuguese 
possession of Angola, and Egypt and Tunis, dependent on 
the Turlash Empire, in the north. 

Throughout the rest of the continent, a network of routes 
accomphshed by travellers gives in most parts the groat out- 
line of its features; where these lines interlace more closely, 
as in the South African Republics, and in Abyssinia, the 
general aspect of the land is now so well known as to pre- 
clude the poasibihty of any important geographical dis- 
covery there; elsewhere, however, the gaps between the 
tracks are wider. In the vast inhospitable region of the 
Saliara there are gi'oat areas still unknown to closed man, 
and the equatorial region of dense forests in Central A&ica 
is still one of the greatest term iucogmUje of the globe. 
Ongm of The origin and meaning of the name of this great con- 
2- fertile subject for conjecture among 
° pliilologists and antiquaries By the Greeks it was called 

Libya, ki^vq, and by the Romans Africa. Yarro believed 
he had found the etymology of the former in Libs, the 
Greek name of the south wind ; and Servius, the scholiast 
on Yirgil, proposed to derive the other from the Latm word 
aprim (sunny), or the Greek word Orph'iM (without cold). 
It is more probable that the name Libya was derived by 
the Greeks from the name of the people whom they found 
ill possession of the country to the westward of Egypt, and 
wlio are believed to have been those that are called in th^ 
Hebrew Scriptures Lehahm or Lubim, With respect to 
tlie word Africa, Suidas tells us that it was the propei 
name of that great city which the Romans called Garthayo, 
and the Greeks, Karchedim, It is certain, at least, that it 
was applied originally to the country in the immediate 
ueighboarhood of Carthage, that part of the continent first 
known to the Romans, and that it was subsequently ex- 
tended with their increasing knowledge, till it came at last 
to include the whole continent. Of the meaning of the 
name, the language of Carthage itself supplies a simple 
and natural explanation ; the word Afrygcdi, signifying a 
separate establishment, or in other words s colony, as 
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Carthago was of Tyre. So that the Phoenicians of old, 
at home, may have spoken of their Afrygah, just as we 
speak of our colonies. Be that as it may, the Arabs of 
the present day still give the name of Afrygah or Afrikiyah 
to the territoiy of Turns. It may also be remarked, that 
the name seems not to ha\e been used by the Eomaus 
till alter the tome of the fuot Punic wai, wdien they became 
first acquamted with -what tliey afteiwnuL called Africa 
Froj/ria. 

Afnca lies between Ibc latitudes of 38° K and 35° S,, Position 
and is of aU the continents the most truly tropical. It is, 
strictly spcakmg, an enormous peninsula attached to Asia 
by the isthmus of Suez. The most noitheni point is the 
Cape, situated a little to the west of Cabo Blanco, and 
opposite Sicily, which lies in lat 37° 20' 40''' N , long. 9° 

41' K Its southerimiost point is Cabo crAgiilliiis, iu 34° 

49' 15^ S.; the distance between these two points being 
4330 geographical, or about 5000 English miles The 
westernmost point is Cabo Verde, in long. 17° 33' W., its 
easternmost Cape Jerclaffun, in long. 51° 21' E , lat 10° 25' 

N., the distance between the two points being about the 
same as its length. The western coa.sts are washed by the 
Atlantic, the northern by the Mediterranean, and the 
eastern by the Lidian Ocean. 

The foiin has been likened to a triangle, or to an oval, 
but such a comparison is scarcely warranted, it being of an 
irregular shape, the northern half rounding off, the southern 
one contraotmg and terminating in a point. 

The superficial extent of Africa has never been accm-alely Superiioia: 
detormined, but may be taken at 9,858,000 geographical 
square miles, exclusive of the islands. It is larger than 
either Europe or Austmlia, but smaller than Asia and the 
New World. 

[ The coast line of Africa is veiy regular and unbioken, Const line 
presenting few bays and peninsulas. The chief indentation f 
is formed by the Gulf of Guinea, with its two secondary "■ 
divisions, the Bight of Benin and the Bight of liiafra. On 
the northern coast, the Gulf of Sidra and the Gulf of Kabes 
must be mentioned, and on the eastern coast the Gulf of 
Arabia. 

The physical configuration may bo considered under two Pliysioal 
heads, the great lower-lands and plains of Noiihern Africa, 
and the great table-lands, with their mountain ranges and 
groups, of Central and Southern Africa. The great northern 
lower-lsmd comprises the Sahara, the Lake Chad region, 
and the valley of the Lower Nila The Sahara is by no 
means a plain throughout, but for the greater part it rises 
into table-lands, interspersed with mountain groups of 
6000 feet elevation, and probably more, and the term 
lower-lands can only be applied to it iu a general way, to 
distinguish it from the more elevated region to the south. 

The Sahara has often been pictured as a monotonous 
and immense expanse of sand ; but notliing could be more 
erroneous, as the greatest variety exists m the physical 
configuration of its surface, as well as in its geological 
features. Our knowledge is as yet too scanty to enable us 
to trace its features in every part. On the north, this great The 
desert is fringed with extensive table-lauds, which in some ^orthern 
places rise abruptly from the Mediterranean, as the great 
plateau of Barbary, extending through Marocco, Algeria, 
and Tunis, and the table-land of Barca, elevated 1500 feet, 
and gradually descending towards the Delta of the Nile. 

This elevated ground is succeeded to the south by a 
depressed region, which extends from the Great Syitis or 
Gulf of Sidra, in a general direction as far as Middle 
Egypt, and'comprises the oases of Aiigila and SiwaL So 
greatly depressed is this region, that the level of the oasis 
of Siwah is 100 feet, and in one place (Bahrein) even 167 
feet below the level of the sea. The western portions of this 
country, between the oases of Augila and Siwah, explored in 
T. -J2 
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1869 by tlio trayollor Piohlfs, were found to be everywhere 
from 100 to 150 tcct beneath the level of the Mediterranean j 
and M. de Lcsseps, m conducting a survey from the 
Egyptian side, found the eastern pait to be much beneath 
the level of the Nile. Hero then must be one of the 
greatest areas of depression m the land of the globe, com- 
parable with that which surrounds the Caspian Sea This 
depressed region is again followed by a table-land of con- 
siderable extent and width, extending from the Gulf of 
Kabos in a southerly direction, along file Tripohne shores, 
and probably traversing, in the same direction, the Libyan 
Desert, and reaching as far as the Nile, neai* the first 
cataract. Its north-western part, as far as Sokna, consists 
of the TT aiu ftfliib, a stony, dreary, and extensive table-land, 
of from 1500 to 2000 feet high, “ which seems to be like 
a broad belt intercepting the progress of commerce, avih- 
sation, and couquost, from the shores of the Mediterranean 
to Central Africa.” Near Sokiia this plateau breaks up 
and forms what are called the Jebel-es-Soda, or Black 
Mountains, a most picturesque group of cliffs; and again, 
on the route from Murzuk to Egypt, it also breaks into 
huge cliffs, and bcais the name of E-Harouj. The whole 
of the ccaitral portion of the Northern Sahara, as far south 
as the plateau of Air or Asben, is occupied by similar baie 
table-lands, with lower areas of sand dunes between. 
Numerous wadys, the only inhabited parts of the country, 
intersect the slopes of these plateaux. The country of 
Ahaggar, between 23“ and 29“ N. lat., and 5° E. long , 
appears to form the central elevation from which the greater 
of these dry water-courses radiate ; from it a series of long 
wadys — one of them, tho wady Rharis or Igharghar, being 
about 600 miles in length— run northward towards a 
depressed country which lies inland from the Gulf of 
Cabes, and contains several salt lagoons, covered with a 
few feet of water in winter, but dried up in summer, and 
lying considerably below the Mediterranean level Other 
wadys radiate west and south-west from Ahaggax to the 
unknown region of the Sahara, which lies between this and 
the northern bend of the Niger The most truly desert 
region of the Sahara is an irregular belt of shifting sand 
dunes, tho “Erg” or “Ai’eg,” which stretches from the 
lagoons above referred to near the Mediterranean coa.st 
south-westward to near the river Senegal and the Atlantic, 
in an unbroken chain for upwards of 2000 miles, and hav- 
ing an average width of perhaps 200 miles. In tibia sand 
belt the wadys of the inward slope of the iilateaii of Barhary 
teminate, excepting the Wady Saura, ivhich crosses the 
Erg to the important oasis of Tuat, near the centre of its 
southern border, and the Wady Draa, which turns to the 
Atlantic coast, Erom Wady Draa a great plain extends 
along the western shore as far as tho river Senegal, and 
probably continues as such to the east towards Tunbuktu, 
and thence to Lake Chad. Thus it appears that the 
western half of the Sahara is surrounded by a broad belt 
of plains and depressions, the central parts being formed 
by extensive table-lands, with occasional mountain knots, 
such as that which forms the fertile kingdom of Air and 
Asben, the culminating points of which are from 4000 to 
5000 feet high. 

The eastern portion of the Sahara appears to have nearly 
the same general elevation as the western half, and near 
its centre several fertile mountain regions, comparable with 
that of Asben, are known. Such is the mountainous country 
of Borgu, north-east of the kingdoms which surround Lake 
Chad, and Tibesti, north of it, in the centre of the Tibbu 
district, recently explored by Dr Nachtigal, who found rich 
vegetation and abundant animal life in the valleys of this 
mountain group. 

^rican To the south and east of the region just described 

plateau. Africa may be considered as one connected mass of elevated 
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land, comprising the most extensive table-lands, as well as 
high mountain groups and chains. 

The great mass of the African plateau land is to south- 
ward of the 10th parallel of N. latitude, but it is pro- 
longed on the eastern side almost to the north coast 
of the continent by the wedge-shaped table-land of Abys- 
sinia, the highest surface in Afnca, and by the moim- 
tahis which extend from it between the lower course of the 
Nile and the Bed Sea, Tho temiinal point of the high 
land m this direction may be said to be Jebel Attaka, 
which rises immediately west of Suez to a height of 2610 
feet. From this point to the southern extremity of the Eastern 
continent the eastern, and generally higher edge, of the ^>^8® tht 
great plateau runs m an almost unbroken line. Passing 
southwards along its margin, the most prominent heights 
before the table-laud of Abyssinia is reached are Mounts 
Elba, 6900, and Soturba, 6000 feet in elevation, near the 
middle of file African coast of the Bed Sea. There may, 
however, be greater heights in the little known region of 
Nubia, which hes between these mountains and the Nile, 

The eastern slope of the Abyssinian plateau begins im- 
mediately souih of the port of Massowah, and is a uni- 
form hne of steep descent, unbroken by any river, fallin g 
abruptly from an average height of 7000 feet to the 
depressed plain which here skiris the coast of the Bed 
Sea. This edge, which extends southward for at least 
800 miles, forms the water-parting of the rivers which have 
furrowed deeply into the opposite slopes of the plateau, 
and appears to be higher than the general surface of the 
country; yet several lofty groups of mountains rising from 
the level of the high land attain a much greater elevation, 
and Mount Abba Jared, the highest known point, is esti- 
mated at 15,000 feet above the sea. Between the most 
southern part of Abyssinia which is known and the 
equator, where the edge of the plateau has again been 
partly explored, a long space of unknown country inter- 
venes, but there is every reason to believe that the slope 
IS continuous. Mount Kenia, 18,000 feet, and Kilima- 
njaro, 18,715 feet, the highest points in all Africa, mark 
the eastern edge under the equator; further south on the 
inland route from Zanzibar to the Tanganyika, the edge is 
known as the Biibeho Mountains, with a height of 5700 
foot at the pass by which they are crossed on the caravan 
route. Stdl fiuther, the edge is again known where it 
forms a mmpart, called theNjesa, walling in theNyassaLake. 

From this point Mount Zomba, 7000 feet high, near Lake 
Shirwa, Mount Milanje, 8000 feet, and Mount Clarendon, 

6000 feet, carry it south to where the Zambeze river makes 
the first brealc in its uniform line. The narrows and rapids 
of Lupata, below the town of Tete, mark the point at which 
the river breaks through the plateau land to the coast slope 
beneath it. Passing the river, the eastern edge is again 
followed in the Mashona and Matopjio Mountains (f200 
feet) of Mosilikatse’s kingdom, from which heights the 
chic^ tributaries of the Limpopo river flow. At the head- 
waters of that river the plateau edge foinis the Hooge Veldt 
of the Transvaal Eepublic which joins with the Kathlamba 
or Drakenberg The portion of the edge which bears this 
name is specially prominent : it runs southward in a huge 
wall of rocky crags which support the table-land behind 
for 500 moles, almost parallel with the coast, and at a dis- 
tance of 160 miles from it, having Zulu Land, Natal, and 
Cafflaria on the slopes of the spurs which it throws down 
to the coast. In the Transvaal Bepnblic, where the 
Di^enberg joins the Hooge Veldt, the edge attains a 
height of 8725 feet m the summit named after the explorer 
Mauch, but it is highest where it forms the interior limit 
of Nakl, and where Oathkin Peak rises to 10,357 feet 
above the sea. 

As in Abyssinia, so here, this part of the eastern iflatcau 
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edge is tlio great water-parting oi tiro continent, and 
the streams wliicTi form tlio Orange nver flow doavn its 
ijiward slope. There is no break in the continuance of the 
edge where it passes round from the Drakenberg to form 
the inmost and highest of the alternate ridges and terraces 
of the Cape Colony. It is now named in sncccssive parts 
Southern from east to west the Storm Berge, the Zuur Berg, Sdince 
edge of the Borge, Nicuwc-veld, and Eogge-veld, the last-named por- 
vlateaii. t^^ning northwaid with the bend of the 

western coast. Its greatest height within the Cape 
Colony IS in Compass Berg, the summit of the Sdinee 
Berge, 8500 feet above the sea. 

The outer terraces of the Cape Colony, in which two 
chief ridges may be traced, lie doser together, and much 
nearer the coast; between these and the inmost or chief 
edge is the dry elevated region knoivn as the Great Karroo. 
Their elevation is also very consideiuble, though they are 
broken through hy lines of drainage slopmg from the chief 
edge , the part of the middle ridge, which is named the Little 
Zwarte Berge, attains 7628 feet, and several points in both 
are upwards of 6000 feet above the sea. Table Mountain, 
a well-known and flat-topped mass of granite overhangmg 
Cape Town, 3550 feet high, is the nucleus of the peninsula 
which extends south to form the Cape of Good Hope, hut is 
altogether separated from the mountain ridges of the colony. 
Western The western edge of the great African plateau is generally 
edge of the lower than the eastern, since the whole slope of the continent 
plateax jg qj. jggg hsights ou its eostem side, 

towards the west, but itisalaoclearlytraceable,andof great 
height throughout. Rounding the western side of the Cape 
Colony, the throe ridges above noticed run together, and 
decrease somewhat in elevation as the mouth of the Orange 
river is approached. Their elevation at the point of union 
in Little Kamaqua Landis still veiy considerable; and here 
Mount Welcome attains 5130 feet, and Vogelklip, to north 
of it, 4343 feet above the sea. Beyond the Orange river in 
Kamaqua and Damara Lands, the western edge continues in 
one or more terraces parallel to the coast Mount Omatako, 

in the latter country, rises to 8800 feet. Northward, 
through Beuguela and Angola, a more broken series of ridges 
and terraces mark the descent from tho interior plateau, and 
the great Congo river breaks through to tho coast-land at 
the place where it forms tho cataracts of the narrow gorge 
of Yellala. Sierra Complida is the name given by the 
Portuguese to that part of the western edge which runs 
between the Congo and the rapids of the lower Ogowai 
river on the equator. On the plateau edge at the southern 
side of this river, Du ChaiUu has made known a mountain 
of 12,000 feet in elevation; and the furthest point which 
has been reached on the Ogowai was in the vicinity of high 
mountains. Passing the Ogowai, and following the coast 
of the Bight of Biafra, the edge is now known as the Sierra 
do Cryst^ The Camaroon mountains, at the head of the 
gulf, form a high peninsula of volcanic mountains, rising 
to 13,700 feet; but are isolated from the plateau lauds, 
and belong rather to the remarkable line of volcanic heights 
which shows itself in the islands of Fernando Po, Prince’s 
Maud, St Thomas, and Annobon, stretching away into the 
ocean in the direction of St Helena. From the Sierra do 
Crystal the -plateau edge inclines towards the lower course 
of the river Niger to a point above its delta, and below the 
confluence of the Benue, and then turns abruptly to tlie east. 

The heights which skirt the northern coast-land of the 
Gulf of Gumea, and which stretch as far as the head-waters 
of the Seuegal and Gambia, and in the inner slope of which 
the Niger also has its sources, may be considered as an 
extension from the great plateau. But they are of smaller 
general elevation; and that best knoTO part of the ridge, 
which has the name of the Kong Mountains, is appa,rently 
not higher than from 2000 to 3000 feet. 
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Tho northern edge of the great African plateau is almost Northern 
unknown, but there are evidences that it i-uiis eastwuid of the 
between the 4th and Sth parallels of N. latitude, to a i)oiiit 
at which it is well known, and wheio the Nile falls over its 
slope, forming the succession of rapids above Gondokoro. 

The character of the upper Benue nver is that of a mountain- 
bom liver; and Mounts Alantika, 10,000 feet high, and 
Mmdif, 6000 feet, which rise to southward of Lake Chad, 
seem to be tho outliers of the plateau edge in which the 
Beuue has its sources Beyond the Nile the margin of thf 
plateau curves northward, to foim the inner slope of the 
Abyssinian table-land. 

The general elevation of the suiface of the great African 
plateau, the limits of which have now been traced, may 
be taken at from 3000 to 4000 feet above the sea, but 
its surface presents very great undulations, from the 
depressions which are occupied by some of the great lakes, 
to the high mountains which rise above its average level. 

The most promhient of those intenor masses yot known Heights 
are the Blue Mountains, discovered by Baker, rising from m the m- 
the western shore of the Albert Lake to a height of per- tenor of the 
haps 10,000 feet, and which are believed to extend south- ^ 
ward to unite with the Balegga Mountains, made known 
by Livingstone m his journey of 1871, north-west of Lake 
Tanganyika; these again are believed to join inth the 
mountains which nse midway between the Victoria, the 
Albert Nyanza, and the Tanganyika, dividing the drainage 
to these vast lakes, and rising here in Mount M'fumbiro to 
upwards of 10,000 feet. Another great central hne of 
heights which also had an important part in directing the 
j water-shed of the interior of South Africa, runs from the 
north of the Nyassa Lake, whore it is named the Lobisa 
plateau, through the Miichmga Mountains, which separate 
the drainage of the Lualaba and its lakes from that of the 
Zambeze basin, westward to the heights in the far interior 
of Angola, known as tho Mossamba Mountains, and from 
which nvers flow in all directions. 

The plateau of Barbary, in tbe north of the continent, Plateau of 
beyond tiie lower land of the Sahara, is a distinct and Barbary. 
separate high land, stretching from Cape Bon, on the Medi- 
terranean coast opposite Sicily, in a south-westerly direction 
to the Atlantic coast, through Tunis, Algeria, and Marocco. 

The eastern portion of it in Algeria and Tunis rises in a 
broad plateau from 2000 to 3000 feet in general height, 
with outer heights, enclosing an elevated steppe, at a 
distance of about 100 miles apart. On the west, where it 
entei-s Marocco, these outer ridges draw together and fonn 
the high ranges of the Atlas Mountains, rising to a much 
greater devation, aud attaining 11,400 feet in the summit 
named Mount Miltsin. 

The African continent, as far as it has yet been explored, 
seems to be the portion of the globe least disturbed by 
volcanic action. The known active volcanoes m the con- 
tinent are those of the Camaroon Mountains, on the caist 
of the Gulf of Guinea in the west, and the Artali volcano 
in tile depressed region of the salt desert which lies be 
tween the Abyssinian plateau and the Red Sea This 
latter volcano is probably a part of the ^tem with which 
the volcanic island of Jebd. Tur, in the Red Sea, near the 
same latitude, is connected. One other active volcano only Giei!,ter 
is known by report, —the Njemsi volcano, mthe country geological 
between Mount Kenia and the Victoria Lake. Shocks ^^atures. 
of earthquake appear to be almost unknown in any part 
of the continent. It has been pointed out by the late 
Sir Roderick Murchison that the older rocks which are 
taown to circle round the continent, unquestionably in- 
cluded an interior marshy or lacustrine country, and that 
the present centre zone of waters, whether lakes, rivers, 
or marshes, extending from Lake Chad to Lake Ngami, 
are but the great modem residual phenomena of those 
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of a nicsozoic age. The surface of the South Afncan 
continent has not been diveiaificd in recent times by the 
outpoimng of lava streams, or broken up by the dfoits 
of subterranean heat to escape. For has it been sub- 
jected to those groat oscillations by which the surf.iccs 
of many other countries have been so placed under the 
wateis of the ooeaii as to have been strewed over with 
erratic blocks and marine exuvue. The interior of South 
Africa may therefore be viewed as a country of very 
ancient conservative tericstiuil character. Knowledge of 
the siiccial geology of yVfrica is yet confined to the few 
parts of the continent in which Euroiieans have perma- 
nently settled. In this respect the sonthem region of the 
Cape Colony and Fatal have advanced furthest, and their 
geological featuics have been mapped out with some 
accuracy. Elsewhere in the continent, excepting m Algeria 
and Angola, hght has only been thrown along the lino 
followed by the few explorers who have given attention to 
this subject. 

Miiieriils Among the minerals of Africa, salt is widely distributed, 

and metiils. tiiough in some districts whoUy wanting. Thus in the 
Abyssinian high land the salt, which is brought up m small 
blocks from the depressed salt plain on the Eed Sea coast 
beneath, is so valued as to be used as a money currency ; 
and in the native kingdoms of South Central Africa, tihe 
salt distiicts are royal possessions stiictly guarded Metals 
seem nowhere very abundant. Gold is peihaps the most 
generally distributed. The gold-fields of the Transvaal 
Republic and of the country which extends thence to the 
Zambeze, are numerous ; but no yield has as yet been dis- 
covered of sufficient quantity to overcome the difficulties 
of working, and of transport to the distaut sea-ports, to 
which no navigable rivers load from this region. Copper is 
know to exist in large quantities in the mountams of 
native bngdoma of the centre of South Afnca; and one of 
the objects of Dr Livingstone’s present journey is to visit 
the famed copper country of Katanga south-west of the 
Tanganyika Lake. The diamond-fields in the districts of 
the Vad and Oiange rivers noidi of the Cape Colony are 
now steadily worked, and give good returns. 

Geneial Africa is the only one of the continents of the globe 

nature of which lies equally to north and south of ike equator, 

the surface.and portions of it which extend beyond the tropics do 

0 nca. faj. tJiQ temperate zones. From this it 

results that Africa, besides being the wannest of all the 
continents, has also the most equal dmtribution of the 
sun’s heat during the seasons over the parts which He north 
and south of the central line. Winds and rain, depending on 
the distribution of heat, are also con’espondingly developed 
in these two great divisions of the continent, and the broad 
landscape zones, passing from humid forest to arid sandy 

1 desert, also agree exactly with one another north and soulK 
of Equatorial Africa. 

Kiiuaiuiml Between 10® F. and 10° S. of the equator, but especially 

fcu*!.th. iu that portion of it the outskirts of which have only as 
yet been reached by travellers, Africa appears to be a land 
of den.'jo tropical forest. Wherever it has been penetrated, 
travellers speak of an excessively rank vegetation; passage 
has to bo forced through thick underwood and creepmg 
plants, between giant trees, whose Mage shuts out the 
sun’s rays; and the land teems with animal and insect life 
of every form and colour Describing the forests of 
Manyuoma countiy, west of the Tanganydta Lake, Living- 
stone says — “ Into these [primeval forests] the sim, though 
vertical, cannot penetrate, excepting by sending down at 
midday thin pencils of rays into the gloom. The rain 
water stands for months in stagnant pools made by the 
feet of elephants. The climbing plants, from the sizo of a 
wliipcord to that of a man-of-war^s hawser, are so numerous, 
that the ancient path is the only passage. When one 
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of the giant trees falls across the road, it foims a wall 
breast high to be cbmbed over, and the mass of tangled 
ropes brought dow makes cutting a path round it a work 
of tinin w'Htch travellois never undertake ” Here there is 
a double rainy season, and the rainfall is excessive. To 
north and south of this central belt, whore the rainfall 
diminishes, and a diy and wot season divides the year, the 
forests gradually open into a park-like country, and then 
merge into pastoral grass-lands In North Africa this Northers 
jiastoral belt is occupied by the native states of theaud 
Soudan, from Abyssinia w'estward, in the parallel of Lake 
Chad, to the Gambia on the Atlantic coast; and coire- 
sponding to this in the south, arc the grass-lan^ stretching 
across the continent from the Zambeze to southern Angola 
and Bengucla. The pastoral belts again gradually pass 
into the diy, almost rainless desert zones of the Sahaia in Deseits 
the north, and the Kalahari desert in the south, which 
present many features of similarity. 

The extremities of the continent, to which moisture is 
earned from the neighbouring oceans, agam pass into a 
second belt of pastoral or agricultural land, in the norfli- 
ward slopes of the plateaus of Barbary, Marocco, Algeria, 
and Tunis, corresponding with the seaward terraces of 
cidtivated land in the Cape Colony in the south. 

Taking a broad view of the hydrography of Africa, there Rivers, 
are two great ai’cas of continental drainage, one in the 
north, the other m the south, from which no water escapes 
directly to the ocean. These correspond almost exactly 
with the two desert belts of tho Sahara and the Kalahari 
above described. The whole of tho remaining portions of 
the contment, its forests and pastoral districts, in which 
the greater rainfall gives greater power to tho rivers, aro 
drained by streams which find their way to tho ocean on 
one side or other, generally forcing a passage through some 
natural or waterwom goige iii the higher circle of mountams 
which run round the outer edges of the great plateau. 

By far the larger portion of the oceanic drainage of the 
continent w to the Atlantic and its branch the Meditciv 
ranean, to which the Nile, Niger, Ogowai, Congo, and 
Orange rivers flow. The great rivers which drain on 
the opposite side, to the Indian Ocean, are the Juba, 
Zambeze, and Limpopo; whilst the northern continental 
basin, by far more extensive than the southern, has only 
one great nver, the Shari, which supphes Lake Chad. 

It must be noticed that the capabilities of the African 
rivers, as highways of approach to the intenor of tho con- 
tinent, are exceedingly small in comparison with those of 
the other great continents of tlio globe, most of them being 
either Ixirred at their months, or by rapids at no great 
distance from the coast. It is owing to this physical cause 
mainly that the African continent has remained for so 
many centuries a sealed book to the civilised world. On 
the other hand, it must be observed, that when these outer 
barriers have been passed, the great interior of the land, 
in its most productive regions, possesses a network of vast 
rivers and lakes, unsurpassed in extent by those of any 
country of the world, by means of which the resources of 
Central Africa may m future be thoroughly developed. 

The Nile is the oldest of historical rivers, and afforded Nilp 
the only means of subsistence to the earHcst civilised 
people on earth, and yet the origin of this river remained 
an enigma almost to the present day. Though it drams 
a larger area than any other river of Africa, upw'ards of 
1,000,000 square miles, and in this respect is one of tho 
larg^t nvers of the globe, the Nile, passing for a great 
portion of its lower course through the desert bolt of North 
A&ca, and receiving no tributaries there, loses much, of 
its volume by evaporation, and is far siupassed in tlie 
quantity of water conveyed to the ocean by tho Congo, 
m tho moist equatorial zone. The great labours of Dr 
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Livingstone, in the lake region of Central Afnca, have so 
narrowed the space within which the sources of the "NTile 
can exist, tliat, though no traveller has yet reached the 
ultimate feeders of the great river, their poation can now- 
bo predicated almost with certainty. The limit of the 
Nde basin on the south is formed by the high mountains 
which rise to westward of the Albert Lake, and which divide 
between this great reservoir and the Tanganyika, extend- 
ing eastward to the plateau of Unyamuezi, on the northern 
side of which the Victoria Nyanza lies The ultimate 
sources must then be the feeders of these great equatorial 
lakes, the Victoria and Albert. The river issmng from 
the former lake, at the Papon Palls, 3300 feet above the 
sea, to join the northern end of the Alhert liTyanza, may 
1)0 considered as the first appearance of the Nile as a river. 
At the Eipon Falls the overflow is from 400 to 500 feet m 
breadth, and the descent of 12 feet is broken m three 
places by rocks. Further down, where the nver turns 
westward to join the Albert Lake, it forms the Kamma 
and Murchison FaUs, the latter bemg ] 20 feet in height. 
From the Albeit Lake, the Nile, called tbe Kir m this 
part, begins its almost due northward course to the 
Mediterranean, and has no further lake exiiamsion. Be- 
tween the Albert and Gondokoro, in 5° N. lat, which hes 
at 2000 foot above the sea, the Nile descends at least 500 
feet in a series of rapids and cataracts. Beyond Gondokoro, 
up to which point it is navigable, it enters the northern 
lower land of Africa, which is hero a region of swamps 
and forests, and several tributaiies join it from the -west. 
The largest of these, named the Bahr-ol-Ghazal, unites 
with tlie main stream below the 10th parallel, and, not 
much further on, a main tributary, the Sobat nver, joma 
the Nile from the unknown region which lies to the south- 
east. Hence, onward, the Nile is known as the Bahr-el- 
Abiad or White Eiver. The two remaining ^eat tnbu- 
taiy rivers descend from the high land of AbyssMa on the 
east. The first of these, the Bahr-ol-Azrek or Blue Eiver, 
its waters being pure in comparison -with those of the Nile, 
has its source near Lake Dembea or Tzana, through which 
it flows, in the western side of the Abyssinian plateau, 
6000 feet above the sea j forming a semicircular curve in 
the plateau, tho Blue Nile runs north-westward to tho 
confluence at Khartum, 1345 foot above the sea, between 
fchis point and the union of the next tnbutary, the Nile 
forms the cataract which is known as the sixth from its 
mouth. In about 18° N. it is joined by the Atbara or 
Black Eiver, the head stream of which is the Takkazzc, 
flowing in a deep cut valley of the high land. This tribu- 
tary is named from tho dark mud which it carries from the 
high land, brought down to it by streams which swell into 
rushing torrents in the rainy season. It is to these rivers 
tliat the fertility of Lower Egypt is mainly due, for each 
year a vast quantity of Abyssinian mud is borne down to be 
spread over the delta. Hence the Nde pursues its way 
in a single line through the dry belt of desert to the 
Mediterranean without a single tnbutary, descending by 
five cataracts, at considerable distances apart. The delta 
of tho Nde, in which the river divides into two mam 
branches, from which a multitude of canals are drawn off, 
IS a wide low plain, occupying an area of about 9000 square 
miles. The most remarkable circumstance connected wilk 
the delta is the annual rise and overflow of the river, which 
takes place with the greatest regularity in time and equality 
in amount, beginning at the end of June, and subsiding 
completely before the end of November, leaviug over the 
whole delta a layer of rich fertilising slime. 
iTBamg The Sheliff in Algeria, and the Muluya in Eastern 
■oai the ;\iaTocco, are the chief streams flowing to the Mediterranean 
from the high land of Barbary. 

Passing round to the Atlantic system, the Sebu, the 
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Ummer Eebia, and the Tensift, from the Atlas range, are 
permanent rivers flowmg across the fertile plain of Western 
Marocco, which they serve to irrigate. Next is the Wady 
Draa, a water-course which has its rise on the inner slope of 
the high land in Marocco, and which bends round through 
the Maroccau Saliara to the Atlantic, near the 28th parallel. 

Its channel, of not less than 500 mdes in length, forms a long 
oasis in the partly desert country through which it floivs, 
and water remains m its bed nearly throughout the year. 

A stretch of 1100 miles of -waterless coast, where the 
desert belt touches on the Atlantic, intervenes bet-weeu 
the Draa and the Senegal river, at the beginning of tl e 
pastoral belt in lat. 15° N. 

The Senegal rises m the noithern poition of the belt of BeiiPiri! 
mountains which skiit the Gmnea coast, and has a north- 
westerly course to the sea. Dunug the rainy season it is 
navigable for 600 miles, from its mouth to the cataract of 
Feloo, for vessels dra-wing 12 feet of water, but at other 
times it is not passable for more than a thud part of this 
distance. The Gambia has its sources near those of the Giimlun 
Sendai, and flows westward in a tortuous bed over tho 
plain country, giving a navigable channel of 400 miles, up 
to the FaUs of Earra Knnda. The Eio Grande, from the 
same heights, is also a considerable river. 

The Niger is the tliird African river in point of aren N'gpr 
of drainage and volume; it is formed by the union of 
two great tributaries, the Quorra and Benue, — -^he former 
from the west, tho latter from the country in the east of 
the river basin. The Quorra, caUed the Johba in its upper 
course, has its springs in the inner slope of the mountains 
which give nse to tho Senegal and Gambia, not iar from 
the Atlantic coast At first its course is north-eastward to 
as far as the city of Tiinbuctn, on the border of the desert 
zone ; then it turns duo oast, and afterwards south-east to 
its confluence wnth the Benue, at a point 200 miles noith 
from the coast of the Gulf of Gmnea. The chief tributary 
of the Quorra is the Sokoto river, coming from the elevated 
country which forms the water-parting between the Niger 
basin and that of Lake Chad on the east, and its confluence 
is near tho middle of the portion of the channel of the 
Quorra which bends to south-east. 

At a distance of about 100 miles from its sources, tho 
troveUer Park, the firat European who reached the Johba, 
found it flowmg in a wide fertile valley, and navigated by 
canoes which kept up a constant traffic. Above Ttmbuc- 
tu' the commerce of the river is busily carried on in barges 
of 60 to 80 tons burden; fi-irther on, where the river 
touches upon the desert bolt in the most northerly portion 
of its course, its fertile banks form the most marked con- 
trast to the and desert lands beyond. From the conflncnco 
of the Sokoto to the union -with the Benue, the river course 
is only na-rigable after the rainy season, since at other 
times rocks and shoals interrupt the passage. The sources 
of the Benue are unknown as yet, but it is believed to 
have its rise in the northern edge of the great plateau of 
Southern Africa, almost due south of Lake Chad ; its known 
course is westward, and at the furthest point to which it was 
easily na-vigated by the traveller Baikie, nearly 400 miles 
from its confluence -with the Kawara or Quoraa, it was still 
half a mile in -width and about 10 feet in average depth, flow- 
ing through rich plains. From the confluence of the Quorra 
and Benue the Niger has a due south course to its delta, 
and the united river has an average width of about a mile. 

At a distance of 100 miles from the sea, minor branches 
which enclose the delta separate from the main stream on 
each. side. The delta is much more extensive than that of 
the NEe, and measures about 14,000 square miles of low 
alluvial plain, covered witli forest and jungle, and com- 
pletely intersected by branches from the main river, the 
outmost of -which reach the sea not less than 200 miles 
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apart. Unlike the Nile, the Niger possesses one maiu 
chamiel through the centie of the delta, callodat ita mouth, 
the Nun river. 

Gaboon. Old Calahar river, the Camaroon river, and the Gaboon, 
are the best known of a number of wide inlets or estuaiies 
of the sea, which occur on the west coast immediately 
north of the equator; but these are merely the receptacles 
of a number of minor streams, not the mouths of great 
rivers, as at one time supposed. 

Ogowai The Ogowai (i)ron. Ogowee) river, the delta of which 
forms Gape Lopez, immcdaitely S. of the equator, is a great 
stream which is believed to dmin a Imge area of the forest 
zone between the Niger and the Congo ; as yet, its lower 
coast is only knowm to a distance of 200 n^es from the 
sea. Above the delta the main stream of the river, named 
the Okaiida, breaks through the edge of the plateau, and 
is joined by the Onango, a tributary from the coast range 
of the Sierra Complida. Below tins confluence the river 
is a mile and a haK in average vddth, its depth varying from 
1 5 to 5 0 feet. The della is foimed by the two main bi-anchcs 
into which the Ogowai divides at about 30 miles from the 
coast, and is a swampy flat, covered with mangroves. 

Congo. The Congo or Zaire must bo considered the second nver 
of Africa in point of area of drainage, and it is the first in 
respect of the volume of water which it discliarges to the 
ocean. There remains but httle doubt tliat tho head streams 
of this vast river are those which supply the great lacustrine 
system disooverocl by Dr Livingstouo in his recent jounicj's 
south and west of Lake Tanganyika. Through these lakes 
the river, which rises in tho upland north of Lake Nyassa, 
named in different parts of its course the Chamboze, Lua- 
pula, or Liiakba, flows in great bonds to west and north- 
•ward, to where it passes into tho unknown country still to 
be explored in the heart of tho continent The Lualaha 
has a great tributary named the Lufira, from tho south; 
and it is almost certain that the Kassabi river, which 
springs in the Mossamba Mountams, in the interior borders 
of Angola, is also one of the feeders of this great river. 
The Quango river, rising in the same mountains, nearer 
Angola, must also join the Congo lower down in its valley. 
At the furthest point on the Lualaba reached by living- 
stone, in about lat 0° S. and long. 25® E., the great 
river had a breadth of from 2000 to 0000 yards, and could 
not be forded at any season of the year. Every circum- 
stance connected with this river — its direction, the time of 
its annual rising, and the volume of its water which could 
be discharged by the Congo inoutb alone — pomt to its 
identity with this river. The explorer Tuckey, who, in 
1816, followed up the Congo from its mouth on the west 
coast further tliaii any one, found it, above the cataracts 
which it forms in breaking through the coast range, to 
have a width of from 2 to 4 English miles, and -with a 
current of from 2 to 3 miles an hour; and lus statement 
that at the lowest stage of its waters it discharges 2,000,000 
of cubic feet of water per second, ha.? been confirmed by 
more recent surveys. Eorty miles out from its mouth 
its waters are only partially mingled with that of the sea, 
and some nine milos from the coast they are still perfectly 
fresh. The Congo is the only one of the large A fri'oau 
nvers which has any approach to an estuaiy, contrasting in 
this respect with those which have delta mouths. 

Coaaza. The Coanza, the most important river of Angola, in 
respect of its affording a navigable channel for 140 •miTp* ! 
from its mouth, rises in a broad valley formed by the 
Mossamba Mountains m the interior of Benguela, and 
curves north-westward to the ocean. Its upper course is 
rapid, and its navigation only begins after the last of its 
cataracts has been passed; the mouth is closed by a bar. 
The Cunene river has its rise in the opposite watershed of 
the mountains, its springs being clase to those of the 
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Coanza, and its coiu-se is soiilIi-\vc.stwaul, fonning tlie 
southern himt of the tenitory of l\rosfeain<.'dos. It is the 
most southerly river of the central fertile zone.s of Africa on 
this side of the continent, and appears to bo suit.ible for 
navigation throughout the greater paitof it-s Icuglli — iiising 
from 15 to 20 feet at times of flood, but having such a depth, 
at its lowest stage, as to bo only passable by iMiioe.s, 

From the Cunene, in Lit 17° ti, to the Di.ingo riiei 
in 29® S., the dry bolt of the South AfiuMU de.M-it zone 
intervenes, and there are no iicrniaucnt liici.-. an tho laml 
sloping to the sea. The coast lands from the edge of tlic 
plateau arc, however, fuirowcd by mimcious uater-coiu.scsj 
which are Med only after the occasional rainlalLs. 

The Orange river also belongs for tho gi eater [>.iil t»f it.s Oi.'mgi 
lower course to the water-coar.ses of tlic ami belt, but it 
receives such a constant supply from its head sticaiiis, 
which descend from the high lands near the coast of 
the continent, as to he ablo to niamtaiii a perennial flow m 
its channel, which, however, is so shallow as to be of no 
I value for navigation. Its mam head streams arc the Vaal 
I and Nu Gariep or Orange, which rise on the opposite .s]opc.s 
of one of the summits of the Drakciihcrg raiigo, call<‘<l the 
Mont aux Sources. After encu’cliiig the Ihuiige liner 
Free State, these rivera unite near the centre «)f tins jiart 
of the contment to form the Orange, winch cotilimic.s W(‘.st- 
w'ard to the Atlantic, but without reeening any jicmiiiiumt 
tnbntary The chief ■water channels which periodically 
: carry supplies to it from the south are Biak and tlie Gie.it 
I Hartcbcesto; from tho Kalahari region in the north come 
tho Molopo and Nosob channels. Midway between the 
miion of the head streams and tho ocean the river foims 
a groat fall of 150 feet in height. 

Tho rivers which flow doivn from tho terraces of the Tiraiiunic 
Cape Colony arc nmnerous, but have little iicnimnent dtqith I'’ J'*'* 
of water, ahrinb'ng almost to dryne.s.s c-veepting after rain.'<, 
when they become impetuous torrcids; some have cut deep 
cliaimds, much beneath tbo level of tlic counlry, and the 
banks of these cafioiis arc choked with (len.se vegetation. 

Passing round to Natal and Zulu Land, the coast countiy is 
well watered by frequent streams winch descend from tho 
base of the cliff-wall of the Drakciiherg ; these have gene- 
rally the character of mountain torrents, with rapid flow 
between high banks and changing volume, and arc almost 
without exception closed at thoir moullm by sand bars, whicli 
in moat instances shut m considerable ]ag()on.s. One of tlm.-so, 
the lake of Santa Lucia, is more than 40 mile.s m length, 

Tho first Large river of the Indian Oiifari .syistoiu is tin* Liwpepa 
Limpopo or Crocodile river, so named from the great iniiii- 
ber of these animals found in its bed. Its lia.'-iu lies 
centrally ill the southern tropic, also in tho (h'seit belt, 
and on Hus account it baioly maintains a .shallow flow of 
water throughout tlie year. Its sourco-s arc in tluit jwrt of 
the plateau edge in the Transvaal Piepublic which is know n 
as the lloogo Veldt and Magalies Berg ; from thi.s it forms 
a wide seniiuu’cular sivcop to noilli-ea.st and .soutli, readiing 
the ocean not far north of DoLigoa Bay, in 20® H. Its 
chief -tiibutaiy, the Olifant or Lcpalule, has its rise in a 
part of the Hoogo Veldt whicli is nearer the coa-st. ]\[iiny 
of its minor tributaries in its lower course arc jicriodical 
streams known as sayid rivers, only filled after hoiuy rains. 

The Zambeze is the great river of the pastoral Idt of Zaralwzo 
South Africa, and the fourth in point (ff .size in the con- 
tinent, drainmg nearly GOO.flOO square miles. As far as 
its ba^ has yet been explored, the Zambezo has three 
head streams from tho great water-parting ridge which 
extends from the Mos.samha ilouiitains of iunesr Angola 
to the high lauds north of Nyas&a Tiakc, about tho isth 
parallel of S. latitude. There are the Lungebungy river 
from the Mossamba Mountains, the Loeba river from 
Lake Dilolo, on the water-parting which separates be- 
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twocn the Ztainhczo unci the Kastjubi livor, and llio Lcc- 
arabyo or Jainbaji, probably the main-souice sticani, 
coming from the unknown lauds south-west of the Cjzembe’s 
Icriitory. From the union of these streams the general 
course of the Zanibeze is in two wide cuives eastward, 
tlu’ough the plateau and over its edge to the Indian 
Ocean, in about 19° S. hit From the north its main 
tiibutaries are the Kafuo and Loangwa or Aruangon nvors, 
and the Shiio nver, flowing out of Lake Fyassa Above 
tins point, on its middle couisc, wherc it forms the great 
Victoria Falls, the Zambezo receives the Chobe from the 
north-west, and fioin southwanl numerous minor tiihu- 
taiios join its lower ehannel. The Zamheze foiins a della 
nith mauy mouths, the outmost of which arc nearly 100 
miles apait, and their ciilranccs arc gcncially haired by sand 
hanks j but if these bo passed, the mam river is continuously 
navigable for 320 miles to the town of Tete, and its tnhn- 
tary tlic Shire may also be followed up tor nearly 150 
miles, to wliero its cataracts stop navigation. At the 
Vietnria Falls the great river contracts liom its general 
mdih of nearly a mile, to GO or SO feel, and plunges over 
a height of 100 feet, into a remarkable zig-zag goigc rent 
in the liard basalt rocks. 

tiovuiiifi. The llovuma, wlueh has its chief tiibutaries from the 
plateau edge on the eastoni side of Luke Nyassa, is the 
next great river of the diainage to tlio Indian Ocean. It 
has heon navigated by Livingstone for 150 miles horn the 
coast, and formed part of Ins route in entering the con- 
tiuent on the juuinoy from which he has not yet returned, 
but its basin has not yet been explored. 

Uuilii. Still faithcr north the months of a gieat river named 
the lUifiji are known, on the coast opposite tlio island of 
i\I(iufia, south of Zanzibar; hut no part of its conrso has 
yet licen traced by any European. 

The Kingani and the Waiui are two streams from the 
plateau edge, in the country of Usagara, and reach the sea 
in the channel formed by Zanzibar island. The Pangani 
river, further north, rises in the snowy mountain Kjhma- 

Oons. njaro, TJio tSabaki and Dana, which emhouch on the 
opposite side of Fonnosa Day, ni 3“ S., flow over Iho same 
coast plains, having their head springs in the spurs of 
hfouiit Kcnia. The latter river might bo navigated during 
the rainy season for 100 miles from the coast. 

Jubii. The Juba river is the most considorahle on the eastern 
side north of the equator. It is believed to have its rise 
in the high lands immediately south of Abyssinia, and its 
general (hroction is soutli-castivard to the Indian Ocean; 
but notliing isknowm of its higher course except by report. 
The ill-fated expedition undei* Laron von der Dccken 
explored this river for about 180 miles miwards from its 
mouth, but as yet no traffic is carried on by its means. 
The Webbe or Eaiues river flows dowm from the high 
lands in a direction nearly paraUel to the Juba, a little 
farther north, but its outlet on the coast is completely 
baiTcd by sand dunes of from 400 to 500 feet in height, 
behind which it forms a lagoon of varying extent. Hie 
desert zone is now again reached, and the water supiily 
fails. No permanent rivers roach the Hod Sea from the 
Abyssinian highlands or from the heights of Nubia which 
continue these northward; the largest water-course is that 
of the Barca, which is periodically filled by its tributaries 
in the northern part of the Abyssinian plateau. 

Arew of Turning now to the great areas of continental drainago, 
it is obsei’vod that in North Africa tliore is a vast space of 

,-e. upwards of four millions of square miles, extending from 
the Nile valley westward to the Atlantic coast, and from 
the plateau of Barbaiy in the north to the extremities of 
the basin of Lake Chad in the south, from which no single 
river finds its way to the sea. The whole of this space, 
however, appears to be furrowed by water channels in the 
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most varied diraclions. From the inner slopes of the 
plateau of Barbaiy niiincrous wndys take a direction to- 
wards the great sand-belt of the Erg, in w’hich they ter- 
minate; a great seiicB of channels appears to radiate from 
the higher poition of the Sahara, which lies immediately 
noi-th of the tropic of Cancer and in about 5° E. of Green 
•mch, another cluster radiates from the Mountains of 
Tibesti, m the eastern Sahara. 

Lake Chad, on the niaigiii of the pastoral belt, is snp- 
phed by a large river named the Shari, coming from the 
moist forcs-t coimtiy which lies noaier the equator, and the 
lake, w'luch till recently was behoved to have no outlet, 
overflow's to north-castwaid, f utilising a great wady, in 
which the w'aters become lost by evapoiatiun as they are 
led towaids the moie and country of the Sahara 

The southern area of continental draiiuige is of mucli 
smaller extent, and occupies tlie space of the desert zone 
wlucli lies betw’ecn the imddlc of the Zanibeze basin and 
Daiuara Lamb It centres in Lalm Ngami, to which the 
Hoge ii\er flow's from the pastoial belt on the north- 
west. Scveinl water-courses from the high Damaia Land 
also talv'c a ihrection toward this lake. The river Ziiga 
canics off the overflow of Lake Ngami towards a scries of 
salt lagoons which ho eastward near the edge of the 
plateau; but it becomes narrower aud less m volume os it 
approaches tliesc, aud in some seasons scarcely readies 
their bod. 

Smaller spaces of continental di’ainago exist at various 
points near tho eastern side of the coiitiiieiit. One of 
those occupies tho depressed area betAvoon the base of the 
Abys-sinian higlilaud and the Bed Sea, and is iu’ 02 )crly a 
coulinnalion of tho Sahara desert bolt beyond the inter- 
vening jilateaiL In this space tho llaw'ash river, descend- 
ing fiom tho ])latoau, terminates bcfoic roacliing tho sea. 

Auotlier interior basin lies in the iilateau between tho 
edge on wliich mountains Konia and Kihma-njaro rise and 
the conutiy cast of tho Victoria Lake, and includes several 
salt lakes. It is jirobablo that the gioat Tanganyika Lake 
is the centre of a third ba.sm of no outflow' on this side of 
tlie great iilateau; and Lake Sliirwa, south-east of tho 
Nyassa, constitutes a fourth. 

The great hikes, which form such a prominent feature in Lakes. 
African hydrography, are found chiefly in tlio southern and 
eastern regions of the eoutinent, hut they are distributed 
over all the systems of drainage. Tho Yictoria and Albert 
Ijokcs of tho Nile basin are great seas of fresh water ; and 
if their extent should ullimatoly prove to bo nearly that 
which is at present believed, they rival the great Ame- 
rican lakes for the place of tho greatest expanse of fresh Nile lakes 
water on tho globe. The former, the Yictoria Lake, is at 
an elevation of about 3300 feet above tho sea; and its 
outline, as at present sicetched on our maps, occupies an 
area of not less than 30,000 square miles. The Albert 
Lake, 2500 feet above the sea, is believed to have an 
extent not far short of this Lake Baringo, north-cast of 
the Yictoria, is reported to he a great fresh lake, discharg- 
ing towards tlio Nile by n river which is iiossibly tho 
Sobat tributary. Lake Tzana or Demboa, GO miles in lenj^h, 
at a level of 0000 feel above the sea, on tho Abyssinian 
plateau, is the only reniaming great lake of tho Nile basin, 

the great cximnsions of tlie Ghamboze-Luolaha river, Congo 
presumably belonging to the river Congo, are the onlyl*^®*' 
other considorable lalces of the Atlantic draiiiagc. The 
highest of them, Lake Bangweolo or Bcmha, is described 
as being 150 miles in length from oast to west, aud at an 
olevatiou of 4000 feet; Lake Moero, the next, extends 
through 60 miles ; Lakes Kamalondo or Elenge, and the 
yet uavMtcd lakes of the same dramage, are described as 
of vast extent, and lie at an rievation of about 2000 foot 
above the sea. 
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Zaiiilie/i- Pvtlouging to tlic civainagc systcia of tlie Indian Ocean 
fiMke. are, Lake Nyossa, IflOO feet above the sea, and atretcLing 
racriLlionally over an area of nearly 9000 snnare miles m 
tJie liasin oi the ZamLcsce j and Lake Sambimi, a reported 
lake ot great extent, lying in tlie plateau edge north of 
Mount Keiiia, and piobahly belonging to the basin of the 
J ul )a river. The great Lake Tangan}Tlva, upwards of 1 0,000 
Ripiiiio miles in aiea, aud united by a bioad channel with 
l.ake Lieiiiba in the south, occupies a deep longituduial 
basin, girt with mountains , it is 2800 feet above the sea 
level. As yet no outlet has been discovered for this vast 
lake, and the question whether it has or has not an over- 
liowing river, is still undecided; but its waters are not 
perfectly fre^, the drainage to it is small, and the proba- 
Cniiiiiien. bility is that the Tanganyika is a continental lake. Lake 
la> l:ikcs. iShiru'a, enclosed by mountains on the plateau edge south- 
east of Lake INyassa, and 2000 feet above the sea, has 
brackish water, and no outlet. 

Lake Cluid, the greatest lake of the continental system 
of North Afiica, is a shallow lagoon of very variable 
extent, with numerous islands : it lies at about 1100 feet 
above the sea, its watcis are fresh and clear, and its over- 
flow is o.airied off to north-eastwai'd by the wady named 
Eahr-el-Ghazal. 

Lake Nganii, the corresponding lake in the southern 
contmciital system, at an elevation of about 2900 feet, 
la also a sliallow reedy lagoon, varying in extent according 
to the season. The Zuga river carries off its surplus water to 
Silt lakes eastward. Salt lakes are of frequent occurrence in the areas 
of continental drainage; perhaps the most remarkable of 
these is the Assal lake, which hes in a depression east of 
Abyssinia comparable with that of the De^ Sea, GOO feet 
beneath the level of the Red Sea; the Sehka-el-Faroon 
or Schott Kebir, south of Tunis, is a great salt lagoon, 100 
miles in length, dried up m summer, when its bed is found 
to bo thicldy cuciustod with salt, and in winter covered 
with water to a depth of two or three feet It lies several 
feet beneath the level of the Mediterranean. 

Climate. Africa hes almost entirely in the torrid zone, and is the 
hottest continent of all. The greatest heat, however, is not 
found under the equator, since the whole of the central belt 
of the continent is protected by a dense covering of forest 
vegetation, supported by the heavy rainfall, aud has in 
consequence a more equable climate, but in the dry, bare 
exposed desert belts, which lie on the margins of the 
tropics, the Saliara in the iioitli and the Kalahari in tlie 
south, where the chraate i.s extreme The highest teinpeia- 
tnro is found throughout the Sahara, particnlaily in its 
eastern portions towards the Red Sea. In Upper Egypt 
aud Nubia eggs may be baked in the hot sands; and the 
saying of the Arabs is, “ in Nubia the soil is like fiie 
aud the wind like a flame.” The regions along the 
Mediterranean and Atlantic coasts are rendered more tem- 
perate by the influence of the sea. To the south of the 
Great Desert the temperature decreases, chiefiy on account 
of the increasing moisture aud protection of the land sur- 
face from extreme heating by its tree growth, but also 
because of the greater elevation of the land as the great 
southern plateau is approached. Both on account of its 
elevation and its narrower form, which gives greater access 
to the equalising iniluonce of tho suiTonnding ocean, the 
southern half of the African continent has a less high 
temperature than the nortlieni, though the same gradations 
of climate outward from the centre belt are clearly markfi d 
in each division. Regular snowfall does not occur even 
in the most southern or northern regions; aud this pheno- 
menon is only known in the most elevated pomts of the 
continent, as in the Atlas Mountains in the north, the 
summits of which retain patches of snow even m suimncr, 
in tho Abyssinian peaks, in the highest points of the 
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mountains of the Gape Colony, and most remarkably in 
the lofty summits ot Mounts Kenia and Kilima-iijaro, 
which rise on the plateau dii ectly beneath the equator. The 
intensity of radiation and its influence upon the tempera- 
ture are very great in Northern Afiica; while in the day 
' time the soil of the Sahara rapidly absorbs the solar ray.s, 
during the night it cools so rapidly that the formation of 
ice has often been known to occur. 

The observed average temperatiues of the extreme 
months of the year at various points of Africa, from N. to 
S., are given in the following table : — 



Jan 

July. 


Jan 

July 

Las Palmas Can- 1 

61 9 


Kobb6, Darfur, . 

67 1 

87 8 

ary lalainls . ) 
Santa Cruz, Tens- ) 


Ankobar, Abyssinia, 

52 0 

58-1 

63' 7 


Elmma, Gold Coast, 

79 7 

767 

rifle, . • . } 
Ftmchal, Madeiia, 


Cliristiansborg, ,, 

81 0 

76 5 

63 5 

72-5 

Nigei Mouth (5“ ) 

86 0 

80 2 

Casa Blancfl, Ma- ) 

57-4 

77 9 

9'N.), . . .1 


rocco, . . . J 

Gondokoro (5“ N.), 

89-3 

78 5 

La Calle, Algeiia, 

54 6 

78 4 

Zanzibar, . . . 

83 3 

771 

Algiers „ 1 

55 8 

76-8 

Aseension I. (7° 1 

77 0 

75-0 

(37“N.) 1 

30' S ), . . . 1 



Oian, _ „ 

56 -2' 

76 9 

St Helena, . 

73*6 

65 8 

Constantine, ,, 

44 6 

81 0 

Tete, on tlie Zam- ) 

82 9 

-0 i 

L’Aghouak „ 

64 2 

98-9 

beze (16° S ), . 


Tunis .... 

57 2 

77 2 

Port Loius Mau- 1 

817 

71 8 

Alexandria, S^pt, 

57 4 

78*6 

iituia, . . . i 
St Denis Bouibon, 

Cairo, „ 1 

55 6 

86 0 

79 7 

71-8 

(30* K.) 1 

Dmban, Natal, . 

74 2 

62 4 

Kenneh, „ 

62 4 

94*3 

Pietermaritzburg ) 

71*4 

65 2 

67*6 

Freetown, Sieira 
Leone, . . . 

82-0 

77 6 

(30" S,), . 1 

Cape Town (34" S ), 

74 3 

Kuka, Bomu 

76-6 

83 8 

Stmlenboscb, . . 

77 0 

57*0 

(13- N), . .1 


Swellendnm, . . 

727 

59 9 


Africa is not much under the influence of tho regular WbdB. 
winds, except the monsoons of tlie Indian Ocean, the great 
movement of the atmosphere depending chiefly on tho 
oscillation of the continent beneath tho sun clunng the sea- 
sons, as will be afterwards explained. The wind currents 
over the whole continent have a prevailing direction from 
the east There are the trade winds, modified by inter- 
ruptions of changing heat and elevation of the land sur- 
face. In the northern part of the Indian Ocean the year 
is divided between the south-west monsoon, blowing from 
March tdl September, away from Africa, towards the then 
heated continent of Asia; and the north-east monsoon, or 
rather the normal trade wind, blowing towards the African 
coasts, from October till February. It will be seen in the 
next paragraph, that the monsoons, altliough they extend 
only to about a third portion of the East African shores, 
have an extremely important bearing upon the plij^sicai 
economy of the whole African continent From hurricanes 
Africa is nearly exempt, except in its south-eastern extremity, 
to which at times the Mauritius hurricanes extend. At 
rare intervals these have visited the east coast as far a-) 
Zanzibar. Northern Africa is much exposed to the liot 
wuwfe and storms from the Sahara, which are called ni 
Egypt Khamsin, m the Mediterranean Scirocco, Slminc 
or Asshume in Marocco, and Harmattau on the west coasts 
of the Sah.ara and in the countries bordering on the Gulf 
of Guinea. These always blow duectly across tho coast 
JBrom the interior, and seem to move round the compaas 
during the year, beginning in Egyjit in April, in Algeria 
in July, in Marocco in August, in Wenegambia in Novomboi . 
Similar dry electrical winds are experienced in the Kalahari 
desert in the south. Whirlwinds, frequently carrying sand 
up into the atmosphere, are of frequent occurrence in 
these deserts, aud are also known in the dry region of 
Unyamuezi, between Zanzibar and tlie Tanganyika, and in 
the Limpopo basin farther south. Extreme heat and dry- 
ness are the characteristics of these winds, which, raising 
the sand, filling the air with dust, and prodigiously favour 
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ing the powers of evaporation, are often fatal to the vege- 
table and animal creation in the i-egions visited by thorn. 
Saiti!) In Africa the dc]»endctice of the winds and rains ui)ou 
witliiii t'rto tiio inovcniont of the laud beneath the snn is nmre clearly 
troi’W"* marked than in any other iutcrtrojiical region of the glob& 
The high teiniierature caused by the vortical heat of the 
.sun over a particular area induces an indraught of air to 
that place, an ascending current is produced which carries 
up with it tho warm and ]n(ii.st air; condciisod in the 
higher regions (»f the atnui.sphcrc, the moisture falls as 
rain, and tho oondciisation makes way for a further iji- 
dranght. It i.s thus tliat in Africa tho winds and rains 
follow as a rule tho pendulating movomeut of tho continent 
beneath the sun, ami the miny setisoii of any sjmico begins 
almost immediately after the sun has reached its zenith, 
llutween the trojiics and the equator the suii comes twice 
to the zenith of each belt during the year, at the tropical 
lines tho sun is only once in the zenith; thus it follows 
that a double raiuy sca-soii is observed in all places lying 
in the central belt of tho tropics, and a single rainy season 
in those which are nearer the skirts of the zone. These 
wot and dry seasons correspond to tho cooler and hotter 
periods of tho year, and take the jilace of the summer and 
winter of tlio temperate regions. Various eiivnnistaiiccs 
tend to interfere with and modify the working of this 
general rule of the rotation of .seasons. In Southern 
Africa that rainy sca.soii which follows tho apjiarenl move- 
ment of tho .snn northward, is great-er than that which 
cnsne.s after lii.s jiassago south, since in the fonner ca.se the 
winds are dr, awn iiuviird.s from the ocean and carry greater 
rinautitios of moLsturc, whe.reas in the latter the, winds ju'c 
drawn from tho land north of the equatoi’, and their mois- 
ture is already iu great juirt spent. In the nortJiern and 
On tlie eastern regions of Africa tho winds ami rains arc governed 
I'.ij.'i.fiw,. jj,.s niucli by tho heating and cooling of the Asiatic con- 
tinent as by that of Africa itself, but in tho central and 
we.stcni portions of the continent the rale is well exem- 
plified. Tims in Damara Land, binxleriiig ou the southoni 
tropic, there is one short raiuy son.s()n from February till 
April, beginning only with the northing snn; at Loandji 
in Angola tho greater rains last from February till May, 
the lesser rainy season, when the suu luis passed this place 
going south, occurs in November only. At Annobou 
island, surrounded by wide sea, A]iril and May arc the 
rainy months of the northing snn, October and November 
of tho sontliing. Tlio Guinea coa.'tt, facing tho sea to 
southward, has its greater rainy season from March to 
June, when the northing sun draws tho 00x1111 winds on to 
tho coast; and its lessor rains occur in October and 
November, when the sun has passed southwwd from the 
laud. Nearing the northern tropical lino, the coast-land 
from Sierra Leone to the Senegal river has a simple wet 
and dry season during the year. 

Ou the eastern coast-laud the rains are move dependant on 
tho direction of tho monsoon winds ; about tho mouths of the 
Zambeze and on the Mozambique coast the rains begin iu 
November, after tho north-cast moiisoou wind has set in over 
tho northern part of tho Indian Occfui, bringing with it the 
vapours drawn from the sea to condense on the coast slopes. 
The rains continue here till March, when the 80uth-we.st 
monsoon begins to blow away from the land towards the 
then heated surface of Asia. At Zanzibar there is a double 
rainy season, a stronger in tho months of March, April, 
and May, with tho northing sun, bep^nning immediately 
after the south-west monsoon has set in, and a weaker in 
September and October with tho southing sun. Under 
the equator on tho east coast the rains begin in April with 
tho south-west monsoon, continuing till June, and during 
period the sky is obscured by heavy clouds. The 
second raiuy season hero is only marked by a few showera 
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in September and October. Whilst the north-east inon- In the 
soon is blowing the sky remains of a cloudless blue. In interioi 
the interior of tlie continent, between tlieso tropical coasts, 
the rainy seasons ap[)ear rather to precede than follow tho 
advancing sun. In tlie region of tlio central Zambeze tho 
greater rains last through February, March, and April, 
the lesser occurring in October and November. Tlie worst 
droughts aro experienced in Dccenibor and January. 

Nearer tho centre of tlio continent tho two rainy seasons 
become so Icngtlieued as almost to merge into one period 
of raiins, extending over about eight month, s of tho year. 

In the newly-explored country .<«>uth westof the Tanganyika, 

Dr Livingstone found that tho rains began in October, and 
that tlie last sJiowcrs fell in Miiy; but there is probably a 
drier jteriod between these limits. At the Tangany ika Lake 
the raiuy sciasoti begins in Sejiteinber, lasting till May, and 
the same rainy reason lias been ob.served iu the iiite.rior 
country of the west coast immediately norlli of the 
equator. Between tliese points, in Maiinycma coiintiy. 

Dr Livingstone found that tho rains continued till July, 
or almost tlirough the year. Northward in tho interior tho 
raiuy seasons ara again clearly divided into a greater and 
le.s.scr, and in tho ntgions west of tho Upper Nile betwirn 
6“ and 10" N. )at., tJio stronger rains occur from Angii.st 
till October, tho weaker ci»me with the northing sun in 
April ami May. Tim plateau of Abys.sinia, ri.Hing liigli 
above tlm general level of tJjo north of Africa, and ijitor- 
cepthig and condensing the moist winds, has also a double 
raiuy seiusoii, -a greater from June to Septi'inber, when tho 
sun Ls piis.sing .southward; a lesser in Fisbniary and Ajm'l, 
witJi the uort hi ug sun. Tim rainy seasons ii 1 (Jeiit ral Alriea 
aro mshcred in and accom]»anied by violent thuiiderstorms 
and by occasional falls of hiiil. The quantity of tlie rain- 
fall, which is exee,ssive in tlm regions near tlm ei[iiator, 
dimhiishos nipiilly to north and south of this belt as the 
dry regions on the borders of the tropics are ai>pioached. 

The Sahara, and also tho Kalaliari of Smitlmrn Africa, are 
almost raiidcss regions, but wherever a .sufficient elevation 
occurs to intercept a cooler stratum of the atmosphere, rain 
is not wanting, even in the midst of the Great Desert. A 
striking iustaiico of this is related by Mr Ilicliardson. That 
traveller relates that when 011 tho Inirders of the mountain 
knot of “Air, in about latitude 19° N,, on tlm 30th Sept. 

1850, there was a cry in the encampment, ‘The wady is 
coming.' Going out to look, I saw a broad white shoel, of 
foam advancing from tho south between tlm trees of tlio 
valley. In ten minutes after a river of water came iiouriiig 
along, and spread all aroiuid us, converting the place of our 
eiicampmcut into an isle of the valley. The current in its 
de«qie.st part was very powerful, capable of carrying away 
sheep and cattle, and of uprooting trees. This is one of 
the most interesting phenomena 1 have witnessed during 
my present tour in Africa. Tho scene, indeed, w'as per- 
fectly African. Kain had been observed falling in tho 
south ; black clouds and darkness covered that zone of tho 
heavens, and an hour afterwards came pouring down this 
river of w-atcr into the dry parched-up valley.” 

Tho causes of want of rainfall iu tho vast region of tho Dry n- 
Salara appear to be mauily these — ^that the winds advaiic- 
iiig towards it come from a cooler and muistcr to a warmer 
and drier region, indeed to the hottest and driest of all, 
and so arc constantly losing in moisture and gaining in 
temperature as they approach; tlm high plateau of 
Abyssinia forms an effective screen from the winds of the 
Indian Ocean, wringing out their moisture before tlm 
Sahara is reached, and on the Atlantic side the nortli-eost 
trade wind constantly blows away from the land ; a 
barrier of mountains also deprives the Sahara of rain from 
the south-west. Another cause of diyncss is the low level 
of great areas of the Sahara. We have seen that wherever 
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tlioiB is a consideratle elevation, even in its midst tliere is 
a periodical miufall. Tko Kalahari region is almost rain- 
less, on account of the great heat to which it is subjected] 
but specially because the winds coming towai’ds it from 
the eastward, the prevailing winds, expend their moisture 
on the high slopes of the plateau which face the Indian 
Ocean. Heavy dews, consequent on the rapid changes of 
day and night temperature in these bare regions, partly 
compensate the deficiency of rahi 

EKtratropi- The portions of the continent which lie beyond the 

cal rams, tropics north and south, the outer slopes of the plateau of 
Eaibary and of the Capo Colony, have no marked rainy 
season, and the tunes of the occuirence of ram are altered, 
the summers of both being drier, the shower’s more frequent 
in wnter. In Natal, and on the slopes of the plateau in 
its neighbouihood, rain may he expected in any mouth] 
but the greatest falls occur from October to MarcL The 
absolute quantity of ram which falls in Africa has as^yet 
been measured at so fciv points, that no definite conclusions 
can be arrived at respecting it 

Planta Although Africa belongs almost entirely to the tornd 
and warm zone.'s, its vegetable productions are essentially 
different in difterent parts. Thus, in the extreme north, 
groves of oranges and olives, plains covered with wheat 
and barley, thick woods of evergreen oaks, cork-trees, and 
soa-pines, intermixed ivith cypresses, myrtles, arbutus, and 
fragrant tree-heaths, form the principal features of the 
landscape. On this northern coast the date-palm is fiist 
found , but its fruit does not arrive at perfection, and it is 
chiefly valued as an ornamental object in gardens. Vanons 
kinds of grain are cultivated. Beyond this region of the 
coast and the Atlas chain, with the borders of Qie Sahara, 
commencos a new scene. It is in this region, extending to 
the holders of Soudan, that the date-tree forms the dumao- 
terislio faature. Being pecuharly adapted to excessive dry- 
ness and high temperature, it flourishes where few other 
plants can maintain an existence. Wei e it not for the fruit 
of the invaluable date-tree, the inhabitants of the desert 
would almost entii ely depend on the products of other regions 
for their subsistence. With the southern hoimdary of the 
Sahara, the date-tree disappear, the baobab or monkey 
bread-tree takes its place, and, under the influence of the 
tropical rains, a new, rich, and highly-developed flora pro- 
soiits itseE These trees, together with huge cotton-trees, 
oil-palms, sago-palms, and others of the same majestic tribe, 
determine the aspect of the landscape. The lahumuoi ex- 
pands its branches of golden flower, and replaces the senna I 
of the northern regions, and the swamps are often covered 


Quadru- The order Qundnunana is well represented, more particu- 
inaiia. larly within the tropics, whence theydecreaae northw^ds and 

southwards. The most important members of this family 
are the anthropoid monkeys, the chimpanzee and gorilla, in 
Tropical and Western, Africa. Baboons and mandnla, with 
few exceptions, are peculiar to Africa. Only a few species 
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with immense quantities of the papyrus plant. Instead of 
waving fields of corn, the cassava, yam, pigooii-pea, and the 
ground-nut, form the faimaceous plants. The papaw, the 
tamanud, the Senegal custard apple, and othei'S, replace 
the vine and the fig. In Southern Afiica, again, the tio- 
pical forms disappear, and in the inland deseit-likc plains, 
the fleshy, leafless, contorted, singular tribes of kapsias, of 
mosembryanthemums, euphorbias, crassulas, aloes, and other 
succulent plants, make their appearance. Endless species of 
heaths are thorefomid m great beauty, and the lulls aiidrocks 
are saittered over with a remarkable tribe of plants called 
Gijcadacm. Plants of the piotea tube also add to the extia- 
oidinaiy variety in the vegetable physiognomy of that region. 

Of the chai-acteristic Alrican ])lants, the date-tice is one Daic-paira. 
of the most important, as it is likewise among the nearly 
one t h.o usn n<i (Morent species of palms. It furnishes, as it 
were, the bread of the doseit, beyond which it occurs only 
in 'Western Asm,, wherevor a similar dry and hot clmiate 
prevails. This tree requires a sandy soil, and springs must 
not be absent. Tho dates furnish food not only for man, 
but for tlio camel and the horse. For tho latter jmrposo 
the stones arc used m many parts, and are said to 'be more 
nourishing than the fruit itself. The Arabs make a gioat 
vaiiety of dmhes of which dates form the chief part. Of 
the sap of the tree pahn-wiue is prepared, and the young 
leaves are eaten hko cabbage. 

In Sontliern Africa are the extensive miniature woods of Heaths, 
heaths, as characteristic as the groves of date-pnhns in the 
north. No less than five hundred species have already heoii 
discovered. These plants, of which some roach the height 
of 12 to 15 feet (A'l-n’ct urceolaris), are covered throughout 
the greater pait of tlie year with innuinorable flowers of 
beautiful colours, the red bemg prevalent. 

The papyrus is an aquatic plant, having a stem fioin 3 PapyniR. 
to 6 feet high. It inhabits both stagnant waters and run- 
ning streams, and is common in the countries of the Nile, 
particularly Egypt and Abyssinia. Its soft, smooth flower- 
stem afforded the most ancient material from winch paper 
was prepared, and for this reason it is one of tho noticeable 
African plants. It has, however, also been used for other 
purposes ] its flowering stems and loaves are twisted into 
ropes ] and the roots, which are sweet, are used as food.^ 

The following table, compiled from the “ synonymic lists Animaia 
of species of mamniids” given by Mr Andrew Mui-ray,® 
affords a general view of the distribution of terrestrial 
ma.TnTna1a in the different parts of Africa, — ^the figures denot- 
ing the nxunbor of species found in each of the divisions, those 
in the last column being the number peculiar to Africa : — 


of the genus Macems, which is East Indian, are found in 
AfriciL The only short-tailed species {Macam Innuus) 

1 See Jfcm of Tropiml Afrysa, by Daniel Oliver, F.B.S., P.L.S. 
London, 1868. 

* Th Qeogra^'hM DisMiution of Mmmak, by Andrew Murrsy 
London, 1866. 
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is North African, and is also found wild on the opposite 
coast at the Eock of Gibraltar. In hladagascar the place 
of the true monkeys is supplied by the peculiar tribe of the 
tine Lemurs or makis Many species have close n-ffinitiA!;; 
with those of Asia; thus the orang-outang of Borneo is 
represented in Africa by the chimpanzee. The gibbons aie 
entirely wanting. 

Of the larger Carnivora the bear is almost entirely wanting, 
and occurs only sparely in the Atlas Mountains in Barbary. 
The true martens are unknown, but otters occur. Of the 
Caim family the jackal is characteristic, and roams over 
the whole of Africa; it differs from the Asiatic species in 
its paler skm, which approaches the colom-of theprevaihng 
deserts The wolf and fox do not extend beyond the 
northern margin of Africa. Hyaenas ai’e true African 
tenants; the striped hyaena extending from Asia over North 
Africa, the spotted hyaua over the remainder of the con- 
tinent; in the southmost part of the contment the brown 
hyaena is also found, and with it the aaidwolf, or earth 
wolf of the Gape colonists, allied to this genus. Africa is 
the chief home of the lion, which there romams undisturbed 
as king over the lower animal creation, though it has been 
driven inwards from the more settled portions of the coast- 
land; while in the extreme south-western parts of Asia, to 
which it is noAV confined, its power is divided with that of 
the tiger. The leopard, serval, caracal, chans, and civet 
cat (the locality of the true civet being North Africa), are 
the other principal representatives of the cat tribe. The 
herpestes or ichneumons have the same distnbution as 
the civets; the species which destroys the eggs of the 
crocodile is found in Egypt and the North of Africa. 

Of wild horses the asinine group is characteristic of 
Asia, and the hippotignne of Afnca The quag^ exclu- 
sively African, inhabits the most southern parts of the 
continent, and is scarcely found north of the Orange river, 
but occurs in great herds, associated ^vith the white-tailod 
gnu; the zebra (Eqnus BurcMlii), or zebra of the plains, 
is widely distiihuted over Africa, from the limit of the 
quagga to Abyssima and the west coast; the zebra of the 
mouutains {Eqms eehra), more completely striped than the 
rest, is only known in South Africa. The true onager or 
aborigmal wild ass is indigenous to North-East Afnca and 
the island of Socotra, A species inhabiting the high land 
of Abyssinia is distinct from these. The home, domesti- 
cated in other parts of Africa, excepting the region of forests, 
is not found in the eastern intertropical region; and, for 
some cause not yet clearly ascertained, it appears to he 
impossible to acclimatise it there. The single humped 
camel or dromedary is used over the whole of Noith 
Africa, as far south and west as the river Niger and 
Lake Chad. The Indian buffalo has spread by mtrodne- 
tion to North Africa; the Cape buffalo, a species peculiar 
to Africa, reaches as far north as a line from Guinea 
to Abyssima ; the Bos Brachycerus is a species peculiar 
to "West Afnca, from Senegal to the Gaboon. Of sheep, 
the Ovis Tmgelaphus is peculiar to North Africa; the 
Ibex goat extends into Abyssima The family of the 
antelopes is essentially African, five-sixths of the qiecies 
composing it being natives of that country, and chiefly of 
the portion lying south of the Sahara, occurring in dense 
herds. Lastly, the giraffe, one of the most celebrated 
and characteri^ic of African quadrupeds, ranges from 
the limits of the Cape Colony as far as the S^ara and 
Nubia 

Of Edentata the seven species known to occur in Africa 
are also peculiar to it. The aardwark (Orycteropus cap&ms) 
is essentially burrowing in its habits; and the buirowB 
formed by these aniihals are the source of frequent danger 
to the waggons and horses of the Cape colonists. 

A genus of moles is met with in South. Africa, but is 


not found in the tropical regions. The Cape or gilded mole, 
eliryso-cUore, is so called from its iridescent glossy fur; 
two or three species of hedgehog occur in the continent, 
and Madagascar has a peculiar family resembling these in 
appearance, hut without the power of rolling up into a ball 
for defence. Bats aiu numerous in Africa, but few are 
pecuhar to it. 

Of Eodents the burrowing kinds prevail. The African RodentU 
species of porcupine are known in the northern and western 
coast-lands and in South-Eastern Africa. The hyrax ex- 
tends over Eastern Africa and a portion of the west coast. 

Hares are only known in the countries north of the Sahara 
and m the Cape colony. Among squirrels, those with 
bristles or spines in their fur are pecuhar to the southern 
regions of the continent. 

The ornithology of Africa presents a close analogy in Birds, 
many of ite species to those of Europe and South Asia 
Thus, on its northern coasts, there is scarcely a single 
species to he foimd which does not also occur in the othci 
countries bordering on the Mediterranean. The ornitho- 
logy of the region of the Nile and the northern coasts is 
identified with that of Arabia, Persia, and Spain. The 
deserts are inhabited by species adapted to its solitudes; 
while Southern Africa presents different species. 

The ostrich, the hugest of birds, which has been described 
as the feathei-ed camel, or the giraffe among birds, is found 
in almost every part of Africa. But its chief home is the 
desert and the open plains; mountainous districts it avoids, 
unless pressed by hunger. The beautiful white feathers, 
so highly prized by the ladies of Europe, are found in the 
tail only of the male bird. The chase is not without its 
difficulties, aud it requires the greatest care to get within 
musket-shot of the bird, owing to its constant vigilance 
and the great distance to which it can see. The fleetest 
horse, too, will not overtake it unless stratagem be adopted 
to tire it out. If followed up too eagerly, the chase of the 
ostrich is not destitute of danger; for the huntsman has 
sometimes had his thigh-bone broken by a single stroke 
from the leg of a wounded bird. 

The large messenger or secretary-bird, which preys upon 
serpents and other reptiles, is one of the most remarkable 
African birds. It is common near the Cape, and is not 
seldom domesticated. Of gallinaceous fowls, adapted to the 
poultry-yard, Africa possesses but a single genus, ^e guinea- 
hens, which, however, are found in no other part of the 
world. These birds, of which there are three or four dis- 
tinct spedes, go in large flocks of 400 or 600, and are most 
frequently found among underwood in the vicinity of ponds 
and rivem There are, besides, many species of partridges 
and quails in different parts of Africa. Water fowl of 
various species are also abundant on the lakes, and rivers, 
as are likewise various species of owls, falcons, and vul- 
tures, the latter of which are highly useful in consuming 
the offal and carrion, which might otherwise taint the air 
and produce disease. 

Among the smaller birds of Africa are many species re- 
markable for the gaudiness and brilliancy of their plumage, 
or the singularity of their manners and economy. Of tiie 
former kind may he mentioned the sunbiids, the lampro- 
tornis, the bee-eaters, the roEers, the plantain-eaters, the 
parrots, the halcyons, and numerous smaEer birds that 
swarm in the forests. Of the latter kind it will be suffi- 
cient to mention the honey-cuckoo (Gtiotdns mdicator). 

Though Africa is not exempt from the scourge of veno- 
mouB or dangerous reptiles, stffi it has comparatively fewer 
than other tropical countries, owing to the dryness of the 
dunate. The reptiles harboured by the desert regions 
consist chiefly of harmless lizards and serpents erf a small 
size, thou^ often venomous. The frog and tortoise tribes 
I are represented in but few spedes and numbers, 
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The most important among the reptiles is the crocodile, 
which inhabits nearly all the large rivers and lakes within 
the tropics, and is still abundant in the Nile below the first 
cataract. 

The chameleon is common in Africa. Among the veno- 
mous species of snakes are the purple naja, the cerastes or 
horned viper, the ringed naja, and the dai-tmg viper. 

Edible fish are found almost everywhere in great variety 
and quantity. The fresh waters of Egypt produce the 
gigantic bishir, the cofires, and numerous species of the 
punelodes, Many vancties of fish exist in the great inte- 
nor lakes ; five large species found in the Tanganyika are 
described by Burton. The greater number of the fish of 
ths Red Sea resemble the saxatiles of the warm seas of 
Asia. On the west coasts are found the fish belonging to 
equatorial latitudes, while the shoi-es of the Mediterranean 
produce those of France and Spain. The seas of the 
southern extremity possess the species common to the 
latitudes of the antarctic, south of the three great capes. 
The fish of the east coast are the same as those of the 
Indian Sea. 

Of the msect tribes Africa also contains many thousand 
different kinds. The locust has been, from time imme- 
morial, the proverbial sconrge of the whole contment; scor- 
pions, scarcely less to be (Seaded than noxious serpents, 
are everyivhere abundant; and the xebub, or fly, one o' 
the instruments employed by the Almighty to pumsh the 
Egyptians of old, is still the plague of the low* and cultivated 
districts. In the interior of .^rica a venomous fly occurs 
in certain regions of the south and east, which is fatal to 
nearly all domestic animals. It is called tsetse {Glossim 
mrsiians), and its size is almost that of the common blue 
fly which settles on meat; but the wings are larger. On 
the absence of tbia insect greatly depended the success of 
recent explorers in that quarter, as, where it appeared, their 
cattle infalhbly fell victims to its bita There are large 
tribes which cannot keep either cattle or sheep, because the 
tsetse abounds in their country. Its bite is not, however, 
dangerous to man; wild animals likewise are undisturbed by 
it. The termites or white ants are likewise a scourge to 
the country where they occur in great numbers. This 
destructive creature devours everytiking in the diape of 
wood, leather, cloth, Ac., that fads in its way; and they 
march together in such swarms, that the devastation they 
commit is almost incredible. 

Of the class of zoophytes, the brilliant polypi of every 
variety, and madrepores, abound on the coasts of Africa. 
The shores of the Mediterranean produce the finest coral, 
and those of the Red Sea bristle with extensive reefs of the 
same moUusca. 

From the shores of the Mediterranean to about the lati- 
tude of 20° N,, the population of Africa consists largdy 
of tribes not originally native to the sofl, but of Arabs and 
Turks, planted by conquest, with a considerable number of 
Jews, ^e children of dispearsion; and the more recently 
introduced French. The Berbers of the Atlas region, the 
Tuarieks and Tibbus of the Sahara, and the Oopts of 
Egypt, may be viewed as the descendants of the primitive 
stock, while those to whom the general name of Moors is 
applied, are perhaps of mixed descent, native and foreign. 
From the latitude stated to the Cape Colony, tribes com- 
monly classed together under the title of the Ethiqpic or 
Negro family are found, thou^ many depart veiy widely 
from the peculiar physiognomy of the Negro, which is 
most apparent in the natives of the Guinea coast. ]h the 
Cape Colony, and on its borders, the Hottentots form a 
distinct variety in tiie population of Africa, most closely 
resembling tbe Mongolian races of Asia. 

The Copts, or as they are correctly pronounced, either 
Ckoobt or Ckibt, are considered to he tiie descendants of 
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the ancient Egyptians. They do not now compose more 
thfiTi one sixteenth part of the population of Egypt, their 
number not exceeding 145,000, about 10,000 of w'hom 
reside at Cairo. Conversions to the Mohammedan faith, and 
intermaniages with the Moslems, have occasioned this 
decrease in them numbers ; to wliich may be added the 
persecutions which they endured from their Arabic invaders 
and subsequent rulers They vrere forced to adopt distinc- 
tions of dress, and they still ivear a turban of a black or 
blue, or a grayish or bght brown colour, m contradistinction 
to the red or white tuiban. In some parts of Upper Egypt 
there are villages exclusively inhabited by the Copts 
Their complexion is somewhat darker than that of the Arabs, 
their for^eads flat, and their hair of a soft and woolly 
character, their noses short, but not flat; months wide, and 
lips thick ; the eyes large, and bent upwards in an angle 
like those of the Mongols, their cheek-bones high, and their 
beards thin. They are not an unmixed race, their ancestors 
in the earlier ages of Christianity having mtermarried with 
Greeks, Nubians, and Abyssinians. With the exception of 
a small proportion, the Copts are Christians of the sect called 
Jacobites, Eutychians, Monophysites, and Monothelites, 
whose creed was condemned by the Council of Chalcedon, 

A,D. 451. They are extremely bigoted, and bear a bitter 
hatred to all other Christians, they are of a sullen temper, 
extremely avariaous, great dissemblers, ignorant, and faith- 
less They frequently indulge in excessive drinking , but in 
thmr meals, their mode of eating, and the manner m which 
they pass their horn’s of leisure, which is chiefly in smoking 
their pipes and drinking coffee, they resemble the other in- 
habitants of the country. Most of the Coiits in Cairo are 
employed as secretaries and accountants, or tradesmen; they 
are chiefly engaged in the government offices; and as 
merchanta, goldsmiths, silversmiths, jewellers, architects, 
buildera, and caiponters, they are generally considered 
more skilful than the Moslems. The Coptic language is 
now underatood by few persons, and the Aiabic being 
employed in its stead, it may be considered as a dead 
language. 

The countries above Egypt are inhabited by tw-o tribes Nubiam 
of people resembling each other in physical characters, but 
of distinct language and origin. One is, perhaps, the 
abori^al or native, the other a foreign tribe. Dr Prichard 
terms them Eastern Nubians, or Nubians of the Red Sea, 
and Nubians of the Nile, or Borberines All these tribes 
are people of a red-brown complexion, their colour in some 
instances approachmg to black, but stdl different from the 
ebony hue of the Eastern negroes Their hah’ is often 
frizzled and thick, and is described as even woolly; yot 
it is not precisely similar to the hair of the negroes of 
Guinea The Eastern Nubians are tribes of roving people 
who inhabit the country between the Nile and the Red 
Sea ; the northern division of this race ai’e the Ababdeh, 
who reach northward in the eastern desert as far as Kosseir, 
and, towards the parallel of Deh, border on the Bishari. 

The Bishari reach thence towards the confines of Abyssinia 
The latter are extremely savage and inhospitable, they are 
said to drink the warm blood of living fl-uiTYifila j they are 
for the most part nomadic, and live on flesh and milV 
They are described as a handsome people, with beautifnl 
featees, fine exprraaive eyes, of slender and elegant forms ; 
their complexion is said to be a dark brown, or a dark 
chocolate colour. The Bardbra or Berberines are a people 
well known in Egypt, whither they resort as labourers 
from the higher countiy of the Nile. They inhabit the 
valley of that name from the southern limit of Egypt to 
Sennaar. They are a people distinct from the Arabs and 
all the surrounding nations. They live on the banks of 
the Nile; and wherever there is any soil, they plant date- 
trees, set up wheels for irrigation, and sow durra and some 
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loguiainous plants. At Cairo, whither many of this race 
resort, they aixj esteemed for their lumesty. They profess 
Islam, The Bardhra are dividetl into three sections by 
their dialects, which are tlume of the Nuba, the Konous, 
and the Doiigolawi. According to Dr Brichard, it is pro- 
bable that the Berberines niiiy be an offset from the original 
stock which first peopled Egyjit and Nubia. 

Pibbui, The country of the Nubians is Ihuited on the west by 
that of the Tibbus, who are .spread over the eastern por- 
tions of the Sahara, as far as h ezzau and Lake Child. Dr 
Latham considers it probable that their language belongs 
to the Nubiiui class. They inhabit the locality of the 
ancient Libyans or Lihijes. Their colour is not uniform. 
In some it is quite black, but many liave coppcr-cohiured 
faces. They are slim and well nnidc, have high cheek- 
bones, the nose sometimes flat like that of tlie imgro, and 
sometimes aquiline. Their mouth is in general large, but 
their tooth fine. Their li])S are frequently formed like 
those of Europeans; their eyes .are expressive, and their 
liair, though eiirlcd, not woolly. The females arc especially 
distinguished by a light aud elegant form, and in then- 
walk and erect maiiuer of carrying themselves are very 
striking. Their feet and ankles arc delicately formed, and 
not loaded with a mass of brass or iron, as is the practice 
in other countries of Northern Africa, but have merely a 
light anklet of ]Kjlished silver or copper, sufficient to show 
their jetty skin to more advantage ; aud they also wear 
neat red slippers. The Tibbus are chiefly a pastond ptsople. 
They keep horses, cattle, sheej), aud goats, but camels 
constitute their priuoipal riohos. The villages of the 
Tiltbus are very regularly built in a square, with !i si)ucc 
left oil the north and south faces of the quadrangle for the 
use of the cattle. The hubs arc entirely of mats, which 
exclude the sun, yet admit both the light and the air. The 
interior of these habitations is siugidarly neat: clean 
wooden bowls for the prcsei-vatioii of milk, e..ach with a 
cover of basket-work, arc hung againist their walk They 
arc greatly exposed to predatory incursions into their 
country by the enemies who surround them. The Tibbus 
of Tibesti are described by Dr Nachtigal a.s of medium 
stature, well made, of elegant though muscular frame; in 
colour they vary between a clear lironzo and black : the 
greater number are dark bronze- coloured, yet without the 
slightest trace of what is generally recognised as the negro 
jihysiognoiny. They carry on a considerable traffic in 
slaves between Sudan, Fezzan, and Triixdi. 

I’.L-rbei “ All that is not Arabic in the kingdom of Marocco,” 

BToiqi. gjjyg pjj. o yU that is not Ai*abic in the French 

provinces of Algeria, and all that is not Arabic in Tunis, 
Triiioli, and Fezzan, is Berber. The language, also, of the 
aiieieiit Cyrenaica, indeed the whole couutiy bordering the 
Jlcditorranoan, between Tripoli and Egj’pt, is Berber. Tlie 
extinct language of the Canary Isles was Berber; and, 
finally, the language of tlie Sahara is Bcrbe-r. The Berber 
language.?, in their present geographical localities, are essen- 
tially inland languages. As a general rule, the Arabic is 
the language for the whole of the sea-coast from the Delta 
of the Nile to the Straits of Gibraltar, and from the Straits 
of Gibraltar to the mouth of the Senegal.” The Berber 
nation is one of groat antiquity, aud from the times of 
the earliest history has been spread over the same extent 
of country as at present; ancient Numidian and 
Mauritanian names of Sallust, and other writers, have a 
meaning in the modem Berber. It has affinities with lire 
Semitic languages. In the northern parts of Atlas these 
people are called Berbers ; in the southern tracts they are 
the Shuluh or Shelhas. In the hilly countiy belonging 
to Tunis, the Kabyles; in Mount Auress, the Showiah; and 
in the Desert, the Tuarick,>-all belong to the same group. 
The mountains of Atlas are said to be inhabited by more 
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than twenty different tribes, carrying on poriiotual warfare 
against each oilier. They arc very poor, aud make plun- 
dering excursions in quest of the ineaus of supporting life. 

They are described as an athletic, strong-featured people^ 
accu.stonied to ]iard.ships and fatigue. Their only covering 
is a woollen garment without sleeves, fastened round the 
waist by a belt. 

The Shuluh, who arc the mountaineers of the Northern 
Atlas, live in vilhiges of liouscs made of stone and mud, 
with .slate roofs, occasionally in tents, and even in caves. 

Tliey are chiefly huntsmen, but cultivate the gi-ound and 
rear bco.s. They are descrikd as lively, intelligent, well' 
formed, athletic men, not tall, without marked foutiires, 
aud with light complexions. The Kabyles, or Kabaily, of 
the Algerian and Tunisian territories, are the most indus- 
trious inhabitants of the Barbary States, tuid, besides till- 
age, work tlie mines contained in their mountains, and 
obtain lead, iron, and cojiper. They live in huts made of 
the briinchesof trees and covered with clay, wiiich resemble 
the tmi/atia of the old Numidians, spread in little groups 
over the sides of the mountains, and preserve the giniu, 
the legumes, and otlicr fruits, which are the produce of 
their liusbandry, in niatlourcs, or conical excavations in the 
gnmnrl. They are of middle stature ; their complexion is 
brown, aud sometimes nearly black. 

The Tuarick arc a people spread in various tribes through 
the greater jiortiun of the Sahara, The expedition under 
Bichardsitn, Barth, and Overweg, who traversed and ex- 
plored a great portion of the Tuarick territories, lias greatly 
added to our knowledge of those people, Tlie following 
are llie names and localities c»f the [irincipal tribes : — 

1. Tanelkum, located in Fezzan. 

I Ouraglieu, family of Shafou, 1 i . t d 

2. Azghers, •! Eniaiighasatixii, „ of llateetab, V 

(Amaiia, „ of Jabonr, ) 

3. Ahecthanaran, the tribe of Janet. 

4. Bagar (Ahagai-), pure Hagars aud Maghatali. They 
occupy the tract between Ghat, Tuat, and Timbuktu. 

5. Sagamaram, located on the route from Aisou to Tuat 

6. Kailoue&s, including the Kailouces proper, the 
Kultadak, and the Kalfadai. 

7. Kilgris, including the Kilgris proixer, the Itoosan, and 
tlie Ashraf. These and the tribes under the preceding 
head inhabit the kingdom of Ahir. 

8. Oulimad, tribes surrounding Timbuktu in great num- 
bers. Tliis, probably identical with the Sorghou, is the 
largest and most powerful tribe, while the Tunolkums arc 
the sm.allest and weakest. 

The various tribes are very different in their characters, 
but tiiey are all fine men, tall, straight, and handsome. 

They exact a tribute from all the caravans traversing their 
c^nintry, which chiefly furnishes them with the means of 
Rukisteuce. They are most abstemious, their food consist- 
ing principally of coarse brown bread, dates, olives, and 
water. Even on the heated desert, where the thermometer 
generally is from 90® to 120°, they are clothed from head 
to foot, and cover the face up to the eyes with a black or 
coloured handkerchief. 

The Moors who inhabit large portions of the empire of Modi- , 
Marocco, and are spread all along the Mediterranean coast, 
are a mixed race, grafted upon tlio ancient Mauritanian 
stock; whence their name. After the conquest of Africa 
by the Arabs they became mixed with Arabs ; and having 
conquered Spain in their turn, they intermarri^ with the 
natives of that country, whence, after a possession of seven 
centuries, they were driven back to Mauritania. They 
are a handsome race, having much more resemblance to 
Europeans and western Asiatics than to Arabs or Berbe^ 
although their language is Arabic, that is, the Mo^bin 
dialect, which differs considerably from the Arabic in 
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Arabia, and even in Egypt. They are an intellectual acquu-ed mucli wealth, and although compelled to hide 
peoide,’ and not altogether unlettered; hut they are cruel, their nchca from the cupidity of thoir rulers, they lose no 
revengeful, and blood-thirsty, exhibiting but very few opportunity of slioving them whenever tliey can do so 
traces of that nobility of mmd and delicacy of feeling and without risk of being plundered, fear and vanity being 
taste which graced their ancestors in Spain. The lustoiy charactenstic features of their character. The J owesscs in 
of the throne of Marocco, of the djuiaistic revolutions at Marocco and Algiers are of rcinaikable beauty. 

Algiers, Tunis, and Tripoli, is written with blood; and Ever since the conquest of Egypt by Sultan Selim, andTut;:- 
among the pirates who infested the Ifcdilenuncan they the establishment of Turkish pashalics in Tiipoli, Tunis, 
were the worst Their religion is the Mohammedan. 'Ihey and lUgioi's, Turks have settled in the north of Africa; and 
are temperate in their diet and simple in their dress, except as they wxre the rulers of the countiy, wlioso nunibors wore 
the richer classes m the principal towns, where the ladies always on the increase on account ot the incessant ariivals 
literally cover themselves with silk, gold, and jewels, while of Turkish soldiers and officials, the Turkish became, and still 
the men indulge to excess their love of fine hoisca and is, the language of the dilforcnt governments Properly speak- 
splendid arms They generally lead a settled hfe as mer- iug, however, they are not settled, but only encamped in 
ebants, mecbanics, or agriculturists, but there aie also many Afiica, andhardly dosorvea place among the African nations, 
wandering tidbes They exhibit considerable skill and taste Not all tbe inhabitants of the country called Abyssinia Ab>!, 
in dyeing, and in the manufacture of swords, saddlery, are Abyssimans; nor are the real Abyssmians all of tbe sunani 
leathemware, gold and sUvor ornaments. At tbe Great same ongin, being a mixed race, to tbo forniatinn of which 
Exhibition m London in 1861, the Moorish department several di.9tmct nations havo contributed. The primitive 
contained several artides which were greatly admired. The stock is of Ethiopian ongin, but, as tbeir language clearly 
Moors .along tbe coast of Marocco stdl cany on piracy by shows, was at an early period mixed with a tribo of tho 
means of armed boats. Himyantes from the opposite coast of Arabia, who, in 

At two different periods, separated from each other by their turn, wore ethnologically much more closely coii- 
perhapa a thousand years, Africa was invaded by Arabic nccted with the Hebrews than uith the Joctanidcs, or tho 
tribes, which took a lasting possession of the distnets they Arabs properly speabng. In the age of the Egyptian 
conquered, and whose descendants form no inconsiderable Ptolemies, and after the destruction of Jerusalem, Jews 
portion of the population of North and Central Africa, settled in Abyssinia in such numbers, that not only their 
while their language has superseded all others as that of religion spread among the inhabitants, but the Hebrew 
civilisation and religion. ‘ Of the first invasion more has language became mixed with the Abyssinian as it then 
been said under the head “Abyssinians,” The second was was Hence the surpnsing analogy between the principiil 
that effected by the &*st successors of Mahomet, who con- Abyssinian languages, viz , the Gheez in Tigr6, and tho 
quered Egypt, and subsequently the whole north, of Africa Ainharic iu Amhara, with the Hebrew. The unintemiptod 
as far as the shores of the Atlantic, in the course of the intercourse with Arabia, and the immigration of several 
first century of the Hegira, or the seventh of the Christian Arabic tribes, also contributed towards the apparently 
era. As regards language, Egypt is now an entirdy Arabic Semitic aspect of the present Abyssinian language. A 
country, although in many otlier respects the EeUahs are lai^e portion of Abyssinia having boon occupied by QaUa 
totally different from the peasants in Arabia. But there and other tribes, we shall hero only dwell on the original 
are also several tribes of true Arabic descent scattered Abyssmians. They inhabit a large tract, extending from 
about from the high lands of Abyssinia down over Nubia the upper course of the Blue River, north as fat os the Red 
and Eg 3 rpt, and westward over the central provinces of Sea, and some isolated districts m the south and south-east. 
Kordofan, Daxfur, Waday, and Bornu. Others wander in To the west of them are the Agau Abyssimans, a different 
the Libyan deserts and the Great Sahara, as wdl as m the tribe, whose idiom, however, is the common language of 
states of Tripoli, Tunis, and Algiers, leading a similar life the lower classes in Tigrd and Amhara also. Abyssinia 
with the Kabyles, but constituting a totally distinct race, was once a large and powerful kingdom, but the Galla 
Others, agaiu, dwell in tho empire of Marocco, among whom having conquered the whole south of it, it gradually declined 
those along the shores of the Atlantic are notorious for until the king or emperor became a mere shadow, in whose 
their predatory habits and ferocious character. In many name several vassal princes exorcise an unlimited power 
places Arabic adventurers have succeeded in. subdumg each, in his own territory. Owing to their jealousy and 
native tribes of every nationality, over which they rule as mutual fears, war seldom ceases among the inhabitants, 
sovereign lords ; and on the coast of Zanzibar reside an The Christian religion was introduced into Abyssinia in 
Arabic royal dynasty. Many of the smaller islands to the the first centuries ^ter Christ ; but whatever its condition 
north of Madagascar are inhabited by Arabs, and traces m^ht have been in former times, it now presents a dc- 
of them have been discovered in Madagascar itself. The graded mixture of Chnstian dogmas and rites, Jewi.sh 
African Arabs are not aU alike in features and colour of observances, and heathenish superstition. Yet of Judaism, 
skii^ the differences being attributable to some of them which was once so powerful, but feeble traces are extant, 
having intermarried with natives, while others preserved while the Mohammedan rehgion is visibly on tho increase! 
the purity of their blood. European missionaries have been, and still are very active 

Jews. The early settlements of the Jews in Egypt are facts among them, but their efforts have been crowned only 
universally known. Tinder the Ptolemies, large numbers with partial success. The Abyssmians, the Gallas being 
of them setried at Alexandria and in Oyrenaica, and after excluded from that denomination, are a fine strong race, 
the destruction of Jerusalem they rapidly spread over the of a copper hue, more or less dark, and altogether dif- 
whole of the Roman possessions in Africa;^ many also took ferent from the Negroes, with whom, however, they have 
refuge in Abyssinia, lung Philip II. having driven them frequently been confounded, because they were called a 
out of Spain, many thousands of families took refuge on black people. Their noses are nearly straight, their eyes 
the opposite coast of Africa. They are now numerous in beautifully dear, yet languishing, and their hair is black 
all the larger towns in the north, where they carry on the and crisp, but not woolly. They are on tho whole a bar- 
occupation of merch^ts, brokers, &c., the trade with barons people, addicted to the grossest aenaual pleasures ; 
Europe being mostly in Iheir hands. They live in a state and their priests, among whom marriage is customary are 
degradation, except in Algiers, where the French little better than the common herd of the people. They 
restored them to freedom and independenco, They have hve in huts, a large assemblage of which forms a so-called 
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townj and although they possess some solid constructions 
of stone, such as churches and bridges, it appears that those 
were biult by the Portuguese, the rums at Axirni and other 
places belonging to a much earlier period, when the countiy 
imdoubtedly enjoyed a higher civilisation than at present 
Owing to the influence exercised upon thorn during the last 
thirty years by European missionaries and travellers, their 
conduct towards strangers is less rude tlian it used to be 
at the time of Bruce. It is a remarkable fact that, not- 
withstanding the low state of their rehgion, the Christians in 
Abyssinia aie not allowed to keep slaves, although tliey may 
purchase them for the purpose of selling them again. 

Mopic. This extensive race comprehends by far the greater num- 
ber of Aincan nations, extending over the whole of Middle 
and South Africa, except its southernmost proj'ection to- 
wards the Cape of Good Hope. A line diawn from the 
mouth of the Senegal in the west to Cape Jerdaffun m the 
east, forma its northern hmits almost with geometrical 
accuracy, few Ethiopic tribes being found to the north of 
it. All the members of this race, however, are not Negroes 
The latter are only one of its numerous offshoots; but 
between the receding forehead, the projecting cheek-bones, 
the thick lips of the Negro of Guinea, and the more straight 
configuration of the head of a Galla in Abyssinia, there are 
still many striking analogies ; and modern philology hav- 
ing traced still greater analogies, denoting a common origin, 
among the only apparently disconnected languages of so 
many thousands of tribes, whose colour presents all the 
hues between the deepest black and the yellow brown, it is 
no longer doubtful that the Negro, the QaUa, the Somali, 
and the Kaffre, all belong to the same ethnological stock. 

The principal Negro nations, as wo know them, ore the 
Mandingoes, who are numerous, powerful, and not uncivi- 
lised, in Senegambia, and farther inland, around the head 
waters of the Quorra, where they have established a great 
number of kingdoms and smaller sovereignties. The iidand 
trade is chiefly in their hands. They ore black, with a mix- 
ture of yellow, and their hair is completely woolly. The 
Wolofs or Tolofs, whose language is totally different from 
tliose of their neighbours, are the handsomest and blackest 
of all Negroes, although they live at a greater distance from 
the equator than most of the other black tribes, their prin- 
cipal dwelling-places being between the Senegal and the 
Gambia, along the coast of the Atlantic. They are a mild 
and social people. The Foulahs or FelMalis occupy the 
central parts of Soudan, situated in the crescent formed by 
the course of the Quorra, and also large tracts to the south- 
east, as far as the equator west to the Senegal, and east till 
beyond Lake Chad. Their cobur, as a rule, is black, inter- 
mixed, however, with a striking copper hue, some of them 
being hardly more dark than gipsies. They are one of the 
most remarkable nations in Africa, very industrious, live in 
commodious and dean habitations, and are mostly Moham- 
medans, A distinction was formerly made between the 
Foulahs of Senegambia and the Fellatahs of Central Africa, 
but it has since been ascertained that they belong to the same 
stock, and speak the same language. The hair of the Foulahs 
is much less woolly than that of other N egroes. Of the prin- 
cipal nations in Guinea, among whom the true Negro type is 
particularly distinct, especially around the Bight of Benin, 
are the Feloops, near the Casamanpa, very black, yet hand- 
some; and the Ashanti, of the Amina race, who surpass 
all their neighbours in civilisation, and the cast of whose 
features differs so much from the Negro type that they are 
said to be more like Indians than Africans ; although this is 
perhaps only true of the higher orders. They axe still in 
possession of a powerful kingdom. The count^ behind the 
Slave Coast is occupied by tribes akin to the Dahomeh on 
the coast In South Guinea we meet three principal races, 
namely, the Congo, the Abunda, and the Benguela Ne- 
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groes, who are divided into a variety of smaller tribes, with 
whom we are much less acquainted than with the northern 
Negroes, although the Portuguese have occupied this coast 
for upwards of three centuries. The Wamasai and Wdk- Waransai 
wavij possibly of Abyssiman stock, are a remarkable race and Wak- 
of wild nomad hunters, who occupy the high plateau which 
rises between the coast-land and the Victoria Nyauza, extend- 
ing from the equator southward to the route w'hich leads 
from Zanzibar to the Tanganyika Lake. They are the terror 
of the more settled inhabitants of the surrounding countries, 
and occasionally make raids down even to the coast-land 
behind Mombas. The next great branch of the Ethiopic 
race comprehends the Galla, who occupy an immense tiact Galla. 
in Eastern Africa, fiom Abyssinia as far as the fourth degree 
of S. latitude, on the coast inward from Mombas, Our 
knowledge of them is chiefly confined to those Gallas who 
conquer^ Abyssinia. With regard to their physical con- 
formation, they stand between the Negi-o of Gmnea and the 
Arab and Berber. Their countenances are rounder than 
those of the Arabs, their noses are almost straight, and their 
hair, though strongly frizzled, is not so woolly as that of the 
Negro, nor are their bps quite so thick. Their eyes are small 
(m wliich they again differ from the Abyssimans), deeply 
set, but very lively. They are a strong, large, almost bulky 
people whose colour vanes between black and brownisli, 
some of their women being remarkably fair, considering 
the race tliey belong to. An interesting tribe of them lias Somali, 
lately been brought to the knowledge of Europeans, the 
Somali, originally Arabs, who have advanced from the 
southern shores of the Gulf of Aden since the ISth century, 
and now occupy the greater portion of the East African pro- 
montory wed^ng into the QaUa region, and almost dividing 
that country into two distinct portions. For the most 
part th^ pursue a wandering and pastoral life. 

In the central regions of the continent the negroid Negroid 
tribes, which are classed under the general name 
Wanyamwezi, occupying the plateau south of the Vic- 
toria and east of the Tanganyika Lakes, have been made 
known by Burton and subsequent travellers; round tbe 
west and north of the Victoria are several distinct king- 
doms, the chief being those of Karague and Uganda, 
traversed by Speke and Grant ; in the region west of the 
Upper Nile the countries of the Jur, Dor, and Bongo 
tribes have been explored by Dr Schweinfurth, and he has 
passed beyond the watershed of the Nile into a new basin, 
where ho found tlie Niamniam and Monbuttu tribes, 

Ur Livingstone, in his latest journey, has entered the 
country of the Manyuema tribes, west of Tanganyika, in 
the heart of the continent; those he describes as a fine, tall 
handsome race, superior alike to the slaves seen at Zanzibar 
and the typick negro of the west coast; exceedingly 
numerous, and living in a primitive condition, utterly igno- 
rant of rile outer world. The Balunda race of Negroes 
occupy a great area of South Oentral Africa, and have two 
ancient and powerful kingdoms of Muropua and Lunda, the 
former ruled over by the hereditary “Muata” or chief 
Blianvo, who has his capital near tbe Cassabi tributary of tbe 
Congo, and the latter by tbe ffianvo’s vassal, the Cazambe, 
whose palace is near the Luapula river, south-west of Lake 
Tanganyilca. Kibakoe or Quiboque and Lobal, south-west of 
the kingdom of Hianvo, are tbe chief states on the borders 
of Angola and Benguela ; towards the Nyassa lake, south- 
east from the Cazembe’s dominions, the Maravi tribe is per 
haps the most powerful, and beyond the Nyassa that of the 
Wahiao is the chief. The Makolok) tribe, occupying the cen- 
tral portion of the Zambeze basin, is of southern orkin, and 
forms an intermediate stage between the Negro andEaffre. 

The Kaffres, who, together with the tribes most akin to KnfTrei 
them, occupy the greater portion pf South ^rica, especially 
the eastern portions, haye some analogy with Europeans in 
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their features ; hut they arc woolly haired, and while some 
are almost black, others are comparatively fair, altliough 
some of their tribes might have been mixed witli the East' 
cm Negroes. They have been very wrongly classed willi 
the Negroes. Tliey arc a strong, muscular, active j)eop]e, 
addicted to i)limdcr and warfare. The Eastern Kaftn's, 
among whom the Amakosah and Aniiizulali are l>est known 
to us, on account of their frequent iiivasion.s of the CajH.- 
Colony, are much more savage than the western and north- 
ern, or the Bechuana and Sichuana tribes. AH Kaffra are 
})astoral, kecjring large herds of cattle ] but the ksl-iiamed 
tribes inhabit largo towns, well-built liouses, cultiTOto tlie 
ground carefully, and exhibit every appearance of being 
capable of entire civilisutiou. The word KalFre, or Kalir, 
as it ouglvt to be W'littcn, is Arabic, and was first applied 
by the Europeans to the inhabitants of the coa.st of Mozam- 
bique, because they were so called by the Mohammedans, 
in whose eyes they were Kafirs, that is infidels. 

Hottentots. We coududo this sketch with the Hottentot race, which 
is entirely different from all the other races of Africa. 
Wliere they originally came from, and liow they hapj)eued 
to be hemmed in and confined entirely to this remote corner 
of the earth, k a problem not likely t<» be ever satisfactorily 
solved. The only peojilo to whom tlie Hottentot has been 
thought to bear a resemblance, are the Chinese or Malays, 
or their original stock the ilongols. Like these iiettple 
they have the broad forehead, the high cheek-bones, the 
oblique eye, -the thin beard, and the dull yellow tint of 
complexion, resembling the colour of a dried tobacco leaf ; 
but there i.s a differeuce with regard to the hair, whieh 
grows in small tufts, harsli, and rather wiry, rovering the 
scalp somewhat like the hard i)ellct.s of a slioo-braslL The 
women, ton, have a peculiarity in their physicsil confonna- 
tion, which, though occasionally to be met with in other 
nations, is not nnivcr.sol, as among the Hottentots. Their 
comstitutional “bustles” sometimes grow to thr<‘o times the 
size of those artificial stuffings with which our fa.shiouablc 
ladies have disfigured tliemselves. Even tin* htmabis of the 
diminutive Bosjosineu Hottentots, w'lio frequently perish of 
hunger in the barren m on n tains, and are reduced to skele- 
tons, have the same protuberances us the Hottentots of the 
l)Lains. It is not known even w'hence the name of Hotten- 
tot proceeds, as it is none of their own. It has Ikmjh con- 
jectured that hot and tot frequently occurring in their singu- 
lar language, in which the monosyllables arc enunciated 
with a jralatic clacking with the tongue, like that of a Lon, 
may have given rise to the name, and that the early Dutch 
settlers named them hot-m-tot. They call ihemsdves qui- 
quee, pronounced with a clack. They are a lively, cheerful, 
good-humoured people, and by no means wanting in intel- 
lect ; but they have met with nothing but harsh treatment 
since their first connection with Europeans. Neither Bar- 
tholomew Diaz, who first discovered, nor Vasco de Gama, 
who first doubled, the Cape of Good Hope, nor any of the 
subsequent Portuguese navigators, down to 1509, had much 
communication with the natives of this southern angle of 
Africa ; but in the year above mentioned, Francisco d’Al- 
moyda, viceroy of India, having landed on Lis return at 
Saldanha (now Table) Bay, was killed, with about twenty 
of his people, in a scuffle with the natives. To avenge his 
deatii, a Portuguese captain, about three years afterwards, 
is said to have landed a piece of ordnance loaded with grajie 
shot, as a pretended present to the Hottentots. Two ropes 
were attached to this fatal engine ; the Hottentots iiourcd 
down in swarms. Men, women, and children flocked round 
the deadly machine, as the Trojans did round the wooden 
horse, ^‘funemque wanu cowtingere gaudent” The brutal 
Portuguese fired off the piece, and viewed with savage 
ddight the mangled carcasses of the deluded people. The 
Hu^ effected ^eir rain by gratifying their propensity for 
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brandy and tobacco, at the ex]K!nsc of their herds of cattle, 
on which they subsisted. IJ nder the British sway they have 
rnreivwl jffotoction, and shown themselves not uuworthyof it. 

Tliey now possess properly, and enjoy it in security. One of 
the must beautiful villages, and the neatest and best-cultivated 
gjmlcus, belong to a large community of Hottentots, under 
the instmetion and guidance of a few ^Moravian missionaries. 

These forloni people lu-e of Hottentot origin. Of tliem UiulimsiL 
also several tribes have boon discovered miieh farther north, 
and intelligence has lately reached Europe, that between 
the rorttiguese possessions, in the very centre of South Africa, 
there i.s a nation of dwarfish ajijiearance who possess large 
herds, and who seem to belong to the original Bushmen stock. 

The i.sland of Madagascar is inJiiihited hy a race of Malay 
origin, exhibiting traces of Negro and Arabic mixture. 

The area and jiojuilation of Africa and its divisions are population 
thus cstiinafed : - * 


DivifiinN^. 

Ari'ii ill Ciii'lisli 
luiuttrv inili'N 

]'i>l>uliillon. 

Avcrsgo 
Density. 
No. to a 




iq. mile. 

Noktu Afiik’A 

4,003,fi00 

20,420,000 

6 

Marofico, 

lif.b.GOO 

2,7.'’'0,0O0 

10 



•i^s.aoo 

2,5)21,146 

11 

Tunis, 

4f),7U() 

2,000,000 

43 

TriiMili, willi I'aiva iiiul j 
j Pmun, . . . . ) 

34-i,t00 

760,000 

2 

Kgyplian tcrrilory, . . 

C.Mi.KlO 

8,000,000 

12 

SiilialK, 

2,4:i(i,0f)0 

4,000,000 

1-6 

The Mohawmkii.vk Statks ) 
of CKiNTItAI, SuUItAN, . ( 

031,000 

38,800,000 

61 

Westkiin SoiTDAK, from ) 




the Si-iiPgul to tho Lower ( 
Niger, including UpiK’rt 

818,000 

38,600,000 

47 

Guinea, and . . . . ) 




Freiieli Seiiegamliia, . , 

06, .WO 

200,162 

2 

. l.ilx'riii, 

O.-WO 

718,000 

72 

1 lidiomeli, 

3,880 

180,000 

47 

liritisli ]nl.s^s•ssiolt•i, , . 

17,1 IK) 

677,313 

84 

I’ortnguese iiossessioiis, . 

3.';, 880 

8,600 

0*2 

East Afiuca 

1,60.';, 000 

20,700,000 

18 

Ahv.ssiiii(i 

168,400 

3,000,000 

10 

South Afiuca 

1,5)66,000 

16,000,000 

8 

I’ortugiicse j Kiist const, 

.’182,000 

300,000 

0-8 

tenitory, j West const, 

312,600 

0,000,000 

20 

Ciipc (.kjlony, .... 

221,310 

682,600 

8 

NatuI 

17,800 

260,362 

16 

Oningc K. Free State, . 

42,500 

37,000 

0-8 

Tniusvaal Itepublic, . . 

114,360 

120,000 

1 

Equatoutat. Regions, . . 

1,522,200 

43,000,000 

29 

IwANDs in the Atlantic) 
Ocean, ( 

2,720 

00,146 

37 

C. Venl Islands, . , , 

1,660 

67,347 

42 

St Thomas and Principe, 

454 

10,205 

42 

Femnndo I’o k Annohon, 

488 

6,600 

11 

Ascension, 

38 

400 

10 

St Helena, 

47 

6,860 

146 

Tristan da Cuuha, . . 

45 

63 

1 

iBiiANnsinthclNDiAK Ocean, 

233,870 

6,000,000 

26 

Socotra, 

1,700 

8,000 

2 

Abd-cl-Kuri, . , . . 

04 

100 

2 

Zanzibar, 

616 

380,000 

GIG 

Madagascar, .... 

228,676 

6,000,000 

22 

(bmoro Islands (witli 1 
Mayotta), , . . | 

The Arco Islands, &c., . 

1,062 

64,000 

64 

150 



Reunion 

070 

200,737 

216 

Mauritius and its dc- 1 
jHiudcncies, . . . J 

708 

822,024 

466 

Desekt of Kalahari and ) 




tlie Giucat Ini-and [ 
Lakes, .... ) 

783,000 

- 

... 

Africa, , . . 

11,666,600 

102,620,000 

16 


* Compiled from the Tables in Behm and Wagner’s Bev6tkmiing dtr 
Erde. Gotha, 1872. 
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111 tlie central forest regions of Africa, ivlierever com- 30 miles west of llie Freucli jioi-t Neinonra In tlie sontli 
niuiiications with the coast-land have been opened up, Maiocco cmbiuces the oasis of Tuat and tlie Wady Draa. 
hunting the elephant for its tuska to barter with the tiuders The power of the goveiuinent of Marocco, which is despotic 
appears to be the characteristic occupation, if any, beyond and cruel, as well as the population of the countij, appear 
tliat of mere attention to the tlaily wants of life, is engaged to have d i mi nis hed greatly. Two-thirds of the country are 
in, and here the population may be considered as a settled independent of the Sultan’s authority, and are held by 
one, living in vdlagcs m the more open spaces of the woods mountain chiefs who defy his powder The tiade of the coast 
A nidely agriciiltiii al state seems to mark the outer belt of is mauitamed by Euroiiean merchants See hlAEOCco 
negro laud on each side of the equatoiial zone, where the Algeria extends from Marocco m the ivest, to Tunis in Algeria 
population is also more or less stationary. The arid regions the east, and closely answers in its limits to the ancient 
of the Sahaia and the Kalahari beyond have, on the other kingdom of Numklia, The southern boundaries are not 
hand, a thinly scattered nomadic population, though here very definite, falling, as they do, wnthui the boundless 
also the fertile w'adys form lines of more peimanent habita- plams of the desert. See Algiers. 

tion, and contain permanent towns and villages. Except- Turns is the smallest of the Barbary states. The eon- Tunis, 
iiig in the immediate iieighbomiiood of the Mediterranean ligmation of the surface is similar to that of lUgena, in 
m Abyssinia, on a narrow margin of the coasts of the tbree divisions, the “Tell,” or feitile coast slopes, the 
Atlantic and the Indian Ocean, and in those parts which steppes on the high lands, and the low-lying Sahara heyond. 
have been colonised by Europeans, or which came directly The highest pcalcs range between 4000 and 5000 feet, 
under their iiifliience, society has remained in a barbarian The southern plams comprise the land of dates (Bclad- 
state, and there remain great areas the inhabitants of which el-Jend), and several extensive salt lakes. Tunis possesses 
have as yet no knowledge of the outer world. but few nvers and streams, and springs are plentiful only 

Ajncdtitre is conducted with little art. The natural in the monntamous regions 
fertihty of the soil in the well-watered districts supersedes The dunate is, upon the whole, salubrious, and is not of 
the need of skill, while the production of the simplest the same excessive character as that of Algeria j regular 
manufactures is alone requisite, where the range of personal sea-breezes exercise an ameliorating influence both in sum- 
w'ants embraces few objects, and those of the humblest class, mer and winter; frost is almost unknown, and snow never 

irars, cruel and incessant, waged not for the sake of falls. Daring summer occasional wmds from the south 
territory, but for the capture of slaves, form one of the render the atmosphere exceedingly dry and hot. 
most niiu’kod and deplorable foatui'os in the social condition The natural productions of the country are somewhat 
of the African races. This practice, though not of foreign similar to those of the other Barbaiy states, but dates of 
introduction, has been lai-gely promoted by the cupidity of the finest quality ore more largely produced. The horses 
the Europeans and Transatlantic nations, and, unhappily, and dromedaries are of cxcellont breed, and the former are 
the efforts of private philanthropy, and the political eagerly sought for the French army m Algeria. Bees ore 
aiTaugoinents of vanous governments, have not yet availed roared in great quantity, and coral fislienes are earned on. 
to tenninate the hideous traffic in mankind, or abate tlie Of minerals lead, salt, and saltpetre are the most noticeable 
siiflbnng entailed upon its victims. The population consists chiefly of Mohamniedaii Moors 

Rttl'iglon. In Jieligion, Chnstiauity is professed in Abyssinia, and and Arabs; tlie number of Jews is estimated at 45,000, 
ill Egypt by the Copts, but its doctrinoa and precepts are and of Koman Catholics 26,000. The former liave attained 
little understood and obeyed. Mohammedamsm prevails in a higher degree of industry and civilisation than their 
all Northern Africa, excepting Abyssinia, as far as a line brethren elsewhere; those of the latter who inhabit the 
jiassing through the Soudan, from the Gambia on the west central mountainous regions are nearly independent, 
to the confluence of the Quorra and Benue, and thence The government is vested in a hereditary bey, and Las 
eastward, generally following the 10th parallel of N. lat. been conducted in peace and security for a number of 
to the Nile below the junction of the Ghazal; thence south- years. From the year 1675 onwards, Tunis has been under 
east, leaving the coast-land in the Mohammedan region, to the rule of Turkey; but by a firman of October 1871 the 
Cape Delgado. In Marocco, Algeria, and Egypt, there Sultan renounced the ancient tribute. The bey, who is 
is an admixture of Jews. Heathen Negroes and CaflEre styled “ Possessor of the kingdom of Tunis,” is confirmed 
tribes extend southward over the continent from the line in Ms position at Constantinople, and may neither enter 
described above to the colonies in the southern extremity into a war, nor conclude a treaty of peace, nor cede any part 
of the continent; and over this vast area the native mind of his territory without the sanction of the Sultan, The 
is sm'rendered to superstitions of infinite number and Tunismn coinage bears the name of the Sultan, and the 
character. In the Cape Colony Protestantism again pre- troops (3900 infantry and artillery, and 100 cavalry, form 
vails, but with a strong intermixture of heathenism. The the regular army) are at the disposal of the Sublime Porte 
labours of Christian missionanes have, however, done much, in time of war. In the interior of the country the hey has 
especially in South Africa, towards turning the benighted absolute power. The slave trade was abolished in 1842. 

Africans from idols to the hving God. The commerce of Tunis is considerable, but agriculture 

Political In describing the political divisions of Africa, we shall is in a backward state. The exports consist chiefly of 

Divisions proceed from north to south. wool, olive-oil, wax, honey, hides, dates, grain, coral, &c. 

Haibary. The country included under the general name of Barhary The principal town is Tunis, situated on a shallow lake 
extends from the borders of Egypt on the east to the on the north coast. It is the most important commercial 
Atlantic on the west, and is bounded by the Mediterranean place on the southern shores of the Mediterranean after 
on the north, and by the Sahara on the soutL It com- Alexandria, and has a population of about 125,000. The 

prises the states of Marocco, Algeria, Tunis, and Tripoli site of the ancient Carthage is 13 miles from Tunis in the 

Maiocco. Marocco, the most westerly state of Barbary, is thus direction of Cape Bon. 

named by the Europeans, but by tho Arabs themselves Tripoli, a regency of the Turkish empire, extends from Tripoli 
Mogr-eb-el-Aksa, or “the extreme west” The eastern Tunis along the riiores of the Mediterranean to the table- 
boundary was determined in the treaty with the French of land of Barca, which forms a separate province. Politically, 

18th Mar^ 1846, by a line which, in the south, com- it includes the pashalic of Fezzan, a country which, in a 
mences east of the oasis Figueg, intersecting the desert of physical point of view, belongs to the Sahara. 

Angad, and reaching the Mediterranean at a point about Tripoli is the least favoured by nature of the Barbary 
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states, possessing a great extent of sterile surface. Mr 
Pacbardson grapliically describes the physiognomy of the 
country between the towns of Tripoli and Mnrznk in eight 
zones:— 1. The plain along the sea-shore, with the date- 
palm plantations and the sandhills; 2. The Gharian moun- 
tains, with their olive and fig plantations, more favoured 
with rams than the other regions; 3. The lunostone hilla 
and broad valleys between the town of Kalnbah and 
Gbareeali, gradually assuming the aridity of the Sahaia as 
you proceed southward ; 4. The Hainadah, an immense desert 
plateau, separating Tripoli from Fezzan; 5. The sandy 
valleys and limestone rocks between El-Hessi and Es-Shaty, 
where herbage and trees are found; 6 The sand between 
Shiaty and El-Wady, piled in masses or heaps, and extend- 
ing in undulating plains, 7. The sandy valleys of El-Wady, 
covered with forests of date-palms; 8. The plateau of 
Murzvik, consisting of shallow valleys, ridges of low sand- 
stone hills, and naked plains. These zones extend parallel 
with the Mediterranean shores through the greater portion 
of the country. A summit of the Jebol-es-Soda, or Black 
Mountains, uudivay between Tripoh and Murzuk, almost 
2800 feet high, is supposed to be the culminating point of 
tho regency. Rivers exist only periodically, and springs 
are exceedmgly scarce. 

The climate is somewhat more subject to extremes than 
that of Tunis, especially m tbe interior, where bummg heat 
is followed liy excessive cold. As far south as Sokna 
snow occasionally falls. The climate of Murzuk is very 
imhealtliy, and fiequently fatal to Europeans. 

The natural products are very much hke those of Turns. 
Oxen and horses are small, but of good qualily; the mules 
are of excellent breed. Locusts and scorpions are among 
the most noxious animals. Salt and sulphur are the chid 
minerals. 

The population is very thin. Arabs are the prominent 
race, besides whidi are Turks, Berbers, Jews, Tibbus, and 
Negixios. Tho country is governed by a pasha, subject to 
the Ottoman empire. The mihtary force by which the 
Turks hold possession of this vast but thinly-peopled terri- 
tory amounts to 4500 men. 

The commerce is not inconsiderable, and tho inhabitants 
of Tripoli trade with almost every part of the Saliara, as 
well as the Soudan- At Murzuk there is a large annual 
market, which lasts from October to January. The ex- 
ports of Tripoli are wheat, w'ax, ivoiy, ostrich feathers, 
madder, esparto grass, cattle, salt, and datea 

Tripoli 18 the capital of the regency, and the largest 
town, it lies on the Mediterranean, surrounded by a fertile 
plain ; the number of inhabitants is about 30,000. Murzuk, 
the capital of Fezzan, has a mixed population of about 
11,000 souls. The town of Ghadamis has about 7000 
inhabitants. 

In 1869 the maritime plateau of Barca and tiie depressed 
region inland from it, which contains the oases of Auj'ila 
and Jalo, was formed into a separate government, depend- 
ent directly upon Constantinople. This country is the 
seat of the ancient Greek Pentapolis of Bernice, Arsinoe, 
Barca, Apolloiiia, and Gyrene. Bengazi, the only place of 
importance, occupies the site of the first of these on the 
Mediterranean, and has from 6000 to 7000 inhabitants. 

Egypt. occupies the north-eastern comer of Afnca, and 

is remarkable for its ancient and sacred associations, and 
its wonderful monuments of human art. 

Egypt is a vast desert, the fertile portions susceptible of 
cultivation being confined to the Delta of the Nile and its 
narrow valley, a region celebrated in the most ancient historic 
documents for its singular fertility, and s^ pouring an 
annual surplus of grain into the maxketo of Europe. By the 
annual inundation of the Nile this region is laid under water, 
and upon its retirement the grain crops are sown in layer 
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of mud loft behind it. Barren ranges of hills and elevated 
tracts occupy tho land on both sides of the Nde, which is 
the only nver of the country. The amount of its rise is a 
matter of extreme solicitude to the people, for should it pass 
its customary bounds a few feet, cattle are diowmed, bouses 
are swept away, and immense injury ensues; a falling short 
of the ordinary height, on the other hand, causes dearth 
and famine, according to its extent. The water of tho 
Nile 18 renowned for its agreeable taste and wholesonio 
quality. In connection with the Nilo is the Birket-cl- 
Kemn, a salt lake. 

The dimate is very hot and dry. Rain falls but seldom 
along the coasts, but tho dews are very copious. The hot 
and oppressive winds, called khamsin and simooms, are a 
frequent scourge to the country; but the climate is, upon 
the whole, more salubrious than that of many otlier tropical 
countries. 

The natm-al products aro not of great variety. The wild 
plants are but few and scanty, whilo those cultivated mcludo 
all the more important kinds adapted to tropical countries; 
ncc, wheat, sugar, cotton, indigo, are cultivated for export; 
dates, figs, pomegranates, lemons, and olives, aro likewise 
grown. The doum-palm, which appears in Upper Egypt, 
is characteristic, as also the papyms. The fauna is cha- 
racterised by an immense number of waterfowl, flamingoes, 
pehcans, <kc. The hippopotamus and crocodile, the two 
primeval inhabitants of the Nile, seem to be banished from 
the Delta, the latter bemg still seen m Upper Egjqit. The 
cattle are of excellent breed, Large beasts of prey are 
wantmg; but the ichneumon of the ancients stiU exists. 

Bees, silkworms, and corals are noticeable. Minerals are 
scarce, natron, salt, and sulphur being the principal. 

The mtive Egyptians of Arab descent compose tho groat 
bulk of the people, the peasant and labouring class, and 
ai'e tcimcd Pellalis. Next m number, though compara- 
tively few (145,000), aro the Copts, descended from tho 
old mhahitantss of tho country, tho ancient Egyptians, but 
far from being an unniixed race. The Arabic Bedouin 
tribes, Negroes, European Chnstians (Greeks, Italians, 

Fienoh, Austrian, English), the Jews, and the dominant 
Turks, compose the remainder of the population. 

Egypt is formally a Tiirldsh pashalic, but the hereditary 
pasha, by whom the government is conducted, and whose 
authority is absolute, is practically an independent prince. 

The government of Nubia and Kordofan is also conducted 
by the Pasha of Egypt, and recently the whole of the Nile 
valley, as far south as tho equator, has been annexed by 
the E^ptian government. An army of about 14,000 men 
is maintained. 

The agriculture of Egypt has always been considerable, 
there being thi’ee harvests in the year. Tho industry is 
limited: one peculiar branch is tho artificial hatching of 
^gs in ovens heated to the requisite temperature, a pro- 
cess which has been banded down from antiquity, and is 
now chiefly carried on by tho Copts, Floating bee-hives 
are also peculiar to the Nile, The commerce is extensive 
and important: the exports to Europe consist chiefly of 
cotton, flax, indigo, gum-arabic, ostrich feathers, ivoiy, 
senna, and gold. The country forms part of the great 
hi^way of traffic between jEurope and Southern Asia. 

R^wajra, from the ports of Alexandria and Damietta in 
the M^iterranean, and from Suez on the Red Sea, unite 
at Cairo; and a railway now extends thence up the bank 
of the Nile to near the first cataract of the river at ARannan 
in lat. 24° N. 

The Suez canal, uniting the Red Sea and the Medi- Suez canal, 
terranean, was begun in April 1869, and was opened for 
traffic ten years later, in November 1869. The cutting 
runs from the artificial harbour of Port Said on the Medi- 
terranean, through the shallow lagoon of Menzolch, and 
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throtigli two smaller lakes with low sandhills between; 
nearer Suez a depressed area, in which several salt lakes 
foimerly existed, has been filled up by water let in by 
the canal, and now forms a wide expanse of water. In 
length the canal is nearly 100 miles, and has a depth 
throughout of 26 feet, with a general width of 200 to 300 
feet at the top of the banks and 72 feet at the bottom 
Vessels are able to steam or be towed through the canal in 
sixteen hours from sea to sea. Extensive harbours and 
docks have been constructed both on the Mediterranean side 
and at Suez The number of vessels which entered Port 
Said m 1871 was 1215, of 928,000 tons, exclu-sive of 
87 war-ships. 

Egypt proper is divided into three sub-pashalics— Bahai i 
orLower Egypt, Vostani or MiddleEgypt, and Said or Upper 
Egypt. Cairo, on the east bank of the Nile, is the capital 
of Egypt, and is the largest town of Africa, containing 

354.000 inhabitants • it has 400 mosques, and upwards of 
130 minarets, some of them of rich and graceful architec- 
ture, presenting at a distance an appearance smgularly 
imposing. Alexandiia, on the coast, is the emporium of 
the commerce with Europe, and has 220,000 inhabitants, 
among whom are 54,000 Europeans. Damietta has a 
population of 37,100; Rosetta of 18,300. Suez, on the 
northern extremity of tlie Red Sea, is a small, ill-built 
town, but has assumed importance as a good port smee 
the establishment of the overland route to India and the 
completion of the mantime canal. It has now nearly 

14.000 inhabitants, of whom about 2500 are Europeans. 
Port Said has 8800 inhabitants, of whom one-half are 
foreigners. 

ruWa. Nubia extends along the Red Sea, from Egypt to Abys- 
sinia, comprising the middle course of the Nde. 

The natural features of the countiy are varied; the 
northern portion consisting of a burning sterile wilderness, 
while the southern, lying within the range of the tropical 
rains, and watered by the Abyssinian affluents of the Nde, 
exhibits vegetation in its tropical glory, forests of arborescent 
grasses, timber-trees, and parasitical plants largely clothing 
the country. This latter teiritory, which may be called 
Upper Nubia, includes the region of ancient Meroe, situated 
in the peninsula formed by the Nile proper, the Blue Raver, 
and the Atbara, and comprises, further south, the recently 
extinguished modern kingdom of Senuaar. 

Nubia forms the link between the plain of Egypt and 
the high table-lands of Abyssinia; its general physical 
character is that of a slightly ascending region. The 
lowest parts in Upper Nubia scarcely exceed an altitude of 
1300 feet; Khartum, at the confluence of the Blue and 
White Rivers, being 1346 feet above the level of the sea. 
A chain of mountains and elevated land rises abruptly 
along the shores of the Red Sea, gradually sloping down 
to the valley of the Nile; the intermediate region being 
intersected by smaller ranges, groups of Mils, and numerous 
wadys filled with sand. The spurs of the Abyssinian 
table-land, extending within the southern confines of 
Nubia, reach a height of 3000 feet Besides the Nile, the 
country is watered by two other large rivers, its tributaries, 
the Bhar-el-Azrek or Blue River, and the Atbara or 
Takkazze, both being much alike in magnitude, and having 
their head-streams in the Abyssinian table-land 

The climate of Nuhia is tropical throughout, and the 
heat in tlie deserts of its central portions is not exceeded 
by that of any other part of the globe. The southern half 
of the country is within the influence of the tropical rains, 
the northern partakes the character of the almost rainless 
Sahara; and while the latter is generally very salnbrious, 
the former is a land of dangerous fevers, particularly in the 
plains subject to inundations. Such is the KoUa, a marshy 
!Mid swampy region of great extent, situated along the foot 


of the Abyssinian Mountains, between the Blue River and 
tlie Takkazze. 

The northern region is poor in natural productions, but 
in the south the vegetation is most luxuriant ; palms form 
a prominent featime, and the monkey bread-tree attains its 
most colossal dimensions. The date-tree, clourra, cotton, 
and indigo are cultivated. The date-palm does not ex- 
tend beyond the south of Abou-Egli, in lat. 18° 36'. 

The elephant occasionally wanders as far as Sonnaar ; 
the rhinoceros, lion, giraffe, and buffalo are more common. 
The waters are inhabited by crocodiles moie ferocious than 
those of Egypt, and by huge hippopotami. The young 
hippopotamus brought to the Zoological Gaidens of London 
in 1850, was captured in Nubia, in an island of the Nde, 
about 1800 miles above Cairo : no living specimen had 
been seen in Europe since the period when they were 
exhibited by the third Gordian m the Colosseum at E,ome. 
Monkeys and antelopes are found in great numbers. The 
camel cloes not extend beyond the twclftli degree of latitude 
to the south. Ostriches roam over the deserts ; and among 
the reptiles, besides the crocodile, are large serpents of the 
P 3 dihon species, and tortoises. Of the numerous insects 
the most remarkable is the scarabseus of the ancient Egjqi- 
tians, still found in Sonnaar. Of minerals Nubia possesses 
gold, silver, copper, iron, salt. 

In the inhabitants two principal varieties are recognised, 
the pure original population, and their descendants, mixed 
with other nations. The Berberines inhabit the northern 
part, and the Bisharis the desert regions; the latter are the 
gemnne Nubians, finely moulded and dark complexioned, 
supposed by some to agree more closely with the ancient 
Egyptians than the Copts, usually deemed their represen- 
tatives. In the south-eastern part the true Negro element 
appears. 

Nubia, now a province under the pashalic of Egypt, con- 
sisted formerly of a number of small’ and independent king- 
doms. The Turkish conquest lasted from 1813 to 1822; 
in the latter years it was invaded and mercilessly ravaged 
by the army of Mahomet Ali, under Ms second son Ismayl, 
whose dreadful atrocities entailed a fearful fate upon him- 
self, having been surprised when attending a nocturnal 
banquet, at some distance from his camp, and burned to 
deatM 

The country is favourable for agriculture, which, how- 
ever, is only earned on to a limited extent, by the women. 
Cattle are abundant, and the camels of the Bisharin and 
Ababde are famous for their enduring powers. jSalt is 
largely exported from the shores of the Red Sea to India, 
and ivory, with other products of tropical Africa, forms a 
pnncipal article of trade. 

Khartum, the capital of Nubia, the headquarters of the 
Egyptian government, and the cMef scat of commerce, con- 
tains a population varioudy estimated at from 20,000 to 
50,000. It is a modem town, having been founded in 1821, 
and hes in a dry, flat, and unhealthy country, near tlie 
confluence of the two main branches of the Nile. It is in 
telegrapMo communication with Cairo. 

Kordofan, on the western side of Nubia, lies between the 
parallels of 12° and 16°, and between the meridians 29° 
and 32°, containing about 30,000 square miles It is a flat 
countiy, interspersed with a few hiUs, presenting in the d^ 
season a desert with little appearance of vegetation, and in 
the rainy season a prairie, covered with luxuriant grass and 
other plants. The general elevation of the country is 2000 
feet, and some of the hills attain a height of 3000. The 
altitude of El Obeid is 2160 feet There are no permanent 
rivers in the country, and the natural products are similar 
to those of the adjoioing regions of Nubia. 

The population consists of Negroes. This country was, 
shnultaneously with Nubia, made tributary to Egypt. The 
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commerce consists of gum arabic, ivory, and gold, and is not 
inconsiderable. El Obeid, the chief town, is composed of 
several villages of mud-bmlt houses, thatched with straw, 
containing about 12,000 inhabitants. 

Tnyssinu. The boundaries of Abyssinia are somewhat uncertain; 
but confining it to the provinces actually under the govern- 
ment of Christian or Mohammedan princes, it may be dc- 
sciibed as extending from about 9° to 16° N. lat., and from 
35° to 40° E. long. See Abyssinia. 

Siihauin The Saharan countries extend fiom the Atlantic m the 

Muntries to the Nilotic countries in the east, from the Barbary 
States m the north, to the basins of the Rivers Senegal and 
Kawara, and Lake Chad in the south. The aiea of this 
large space amounts to at least 2,000,000 square indes, or 
upwards of one-half of that of the whole of Europe. It is 
very scantily populated, but fiom our present defective 
knowledge of tliat region, the number of its inhabitants 
can he but roughly estimated. 

The physical coufiguration of the Sahara has already been 
indicated. Notwithstanding the proverbial heat, which is 
almost insupportable by day, there is often great cold at 
night, owing to the excessive radiation, promoted by the 
clearness of the sky. Ham is nearly, though not entirely 
absent, in tins desolate region. It appears that when nature 
has poured her bounty over the adjoining regions in the 
south, and has httle more left to bestow, she sends a few 
smart showers of ram to the desert, parched by the long 
prevalence of the perpendicular rays of the sun. The prevail- 
ing winds blow during tlneo months from the west, and 
nine months from the east. When the wind increases into 
a storm, it frequently raises the loose sand m such quantities 
tliat a layer of nearly equal portions of sand and air, and m- 
iiig about 20 feet above the surface of the ground, divides 
the purer atmosphere from the solid earth. Tins sand, when 
agitated by whirlwinds, sometimes overwhelms caravans 
with destruction, and, even when not fatal, involves them 
in the greatest confusion and danger. 

The natural products correspond with the physical fea- 
tures of the country. Vegetation and animal life exist 
only sparingly in the oases or valleys 'where springs occur, 
and where the soil is not utterly unfit to nourish certain 
plants Amongst the few trees the most important is the 
date-palm, which is peculiarly suited to the dryness of the 
climate. This useful tree flourishes best in the eastern 
2 iart of the desert, inhabited by the Tihbus. The doum- 
pahn is likewise a native of the same part, and seems 
entirely absent in the western Sahara, its northernmost 
limit IS on the southern borders of Fezzan and Tegeny, m 
lat. 24'’N. Acacias aie found in the extreme west towards 
Senegambia, furnishing the so-called gum-arahic In many 
parts of the desert a thorny evergreen jilant occurs, about 
18 inches high. It is eageily eaten by the camels, and is 
almost the only plant which supjilies them ■with food while 
thus traversiug the desert. The cultivation of grains to a 
small extent is h'mited to the western oases of Tuat and 
others, a little bailey, rice, and beans, being there grown. 
In the kingdom of Air there are some fields of maize 
and other grains; but upon the whole, the population 
depend for these products on Soudan and other regions 
There are hut a few specimens of ivild nuimala in these 
wildernesses ; lions and panthers are found only on its bor- 
ders. Gazelles and antelopes are abundant, hares and foxes 
but scarce. Ostriches are very numerous, and vultures and 
ravens are also met with. In approaching Soudan, aninia l 
and vegetable life becomes more varied and abundant Of 
reptiles, only the smaller kinds are found, mostly harmless 
hzards and a few species of snakes. Of domestic auiTna.]H^ 
the most important is the camel, but horses and goats mre 
not wanting, and in the comitiy of the Tuaricks an excel- 
lent breed of sheep is found, wMle in that of the Tibbus a 
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large and fine variety of the ass is valuable to the inhabitants. 

Of mmei-als, salt m the chief production, which occurs chiefly 
iiciu- Bihna 

The habitable portions of the Sahara are possessed by 
three different nations. In the extreme \vestern portion 
are Moors and Arabs They live m tents, which they re- 
move from one 2 )lace to another ; and their residences con- 
sist of similar cneaiiqmients, formed of from twenty to a 
hundred of such tents, where they are governed by a sheik 
of theii* own body, each encampment constituting, as it 
were, a partieular tribe. They are a daring set of people, 
and not resbamed by any scruple in iilundoring, iH-treating, 
and even kilhng persons who are not of their own faith ; 
hut to such, as arc, they are hosjiitable and benevolent. 

The boldest of these children of the desert are the Tuancks, 
who occupy the middle of the w'llderness, where it is widest. 

The form of their bodies, and their language, prove that 
they belong to the aboriginal inhabitants of Noithern Africa, 
who arc known by the name of Berbers, They are a fine 
race of men, tall, straight, and handsome, with an air of 
indeiiendence which is very imposmg. They live chiefly 
upon the tribute they exact from all caravans traversing 
their country. They lender themselves formidable to all 
their neighbours, with whom they are nearly always in a 
state of enmity, making predatory inclusions into the 
neighbounug countries. The third division of Saharan 
people are the Tibhus, who inhabit the eastern portion, 
comprismg one of the best 2 >ai’ts of the desert. In some 
of then- features they resemble the Negroes. They are an 
agricultural and pastoral nation, live mostly in fixed abodes, 
and are in this respect greatly different from their w'estern 
neighboms. Their countiy is as yet little exi)lored by 
Europeans. The Tibbus are in part Pagans, while the 
other mhabitants of the Sahara are Mohammedans. 

The commerce of the Sahara consists chiefly of gold, 
ostrich feathers, slaves, ivory, iron, and salt, exchanged for 
man'ofactured goods, and transjiorted across the desert by 
great caravans, which follow lines uniting the greater cities 
and oases of the southern and northern borders. 

Western Africa comprehends the west coast of Africa, Western 
from the borders of the Sahara, in about lat. 17® N. to Africa. 
Noiu'se Kiver, in about the same latitude south, with a con- 
siderable space of inland territory, varying in its extent 
from the shores, and, in fact, completely undefined in its 
intenor limita 

Senegambia, the country of the Senegal and Gambia, Senegam* 
extends from the Sahara in the north to lat. 10° in the 
south, and may be considered as‘ extending inland to the 
sources of the waters which flow through it to the Atlantic. 

The western portion is very flat, and its contiguity to the 
great desert is frequently evidenced by diy hot winds, an 
atmosphere loaded with fine sand, and clouds of looists. 

The eastern portion is occupied ■with hills and elevated 
land. Under the 10th parallel the hills approach quite 
close to the coast. The country possesses a great number 
of rivers, among which the Senegal, Gambia, andEio Grande 
are the most important Senegambia ranges, in point of 
heat, "with the Sahara and Nubia. The atmosphere is most 
oppressive in the rainy season, which lasts from June to 
November, when an enormous amount of rain drenches the 
country. The prevailing winds in that period are south-west, 

■whereas in the dry season they are from the east The 
climate is, upon the whole, most unhealthy, and too gene- 
rally proves fatal to Europeans. 

The Tegetation is most luxuriant and vigorous. The 
baobab (monkey bread-tree), the most enormous tree on the 
face of the globe, is eminently characteristic of Senegambia, 

It attains to no great height, hut ■tbe circtunfeience of the 
trunk is frequently 60 to 76 feet, and has been found to 
measure 112 feet; its fruit, the monkey-bread, is a prinoi- 
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pal article of food with the natives. Eombacese (cotton- 
trees) are likewise numerous, and they are among the loftiest 
in the world. Acacias, which furnish the gum-arabic, are 
most abundant, while the shores are hned with mangrove 
trees. The flora and fauna are similar to those of Nubia 
Gold and iron are the chief metals. 

The inhabitants consist of various Negro nations, the 
chief of which are the Wolof. 

The gum trade is the most important traffic on the Sene- 
gal , bees-wax, ivory, bark, and hides, forming the chief 
exports from the Gambia 

Of European settlements are; The French possessions 
on the Senegal ; the capital of which is St Louis, built 
about the year 1626, on an island at the mouth of the 
river. The total population of the settlement amounts to 
about 210,000. 

The British settlement on the Gambi.x has about 7000 
inhabitants. Bathurst is the chief town. 

The Portuguese settlement consists of small factories 
south of the Gambia, at the Bissagos Islands, Bissao, 
Cacheo, and some other points. 

The Guiuen. The west coast of Africa, from Senegambia to the N ourse 
Coast. River, is commonly comprised by the general denomination 
Gmnea Coast, a term of Portuguese origin. 

The coast is generally so very low, as to be visible to navi- 
gators only within a very short distance, the trees being 
their only sailing marks. North of the equator, in the 
Bight of Benin, the coast forms an exception, being high 
and bold, with the Cameroon Mountains behind j as aRo 
at Sierra Leone, which has received its name (Lion Moun- 
tain) in consequence. The coast presents a dead level often 
for thirty to fifty miles inland It has numerous nveis, 
some of which extend to the furthest recesses of Inner 
Africa 

The climate, notoriously fatal to European life, is ren- 
dered pestilential by the muddy creeks and inlets, the 
putrid swamps, and the mangrove jungles that cover the 
banks of the rivers. There are two seasons in the year, 
the rainy and the dry season. The former commences in 
the southern portion in March, but at Sierra Leone and 
other northern parts, a month later. 

Vegetation is exceedingly luxmiant and varied. One of 
the most important trees is the Elais guinemsis, a species 
of palm, from the covering of whose seed or nut is ex- 
tracted the palm-oil, so well known to English commerce 
and manufacture; several thousand tons are annually 
brought into the ports of Liverpool, London, and Bristol. 
The palm-oil tree is indigenous and abundant from the river 
Gambia to the Congo; but the oil is manufactured in large 
quantities chiefly in the country of the Gold and Slave 
Coasts. The former comprises nearly all the more remark- 
able of African animals : particularly abundant are elephants, 
hippopotami, monkeys, Kons, leopards, crocodiles, serpents, 
parrots. The domestic animals are mostly of an inferior 
quality. The principal minerals are gold and iron. The 
population consists, besides a few European colonists, of a 
vast variety of Negro nations, similar in their physical 
qualities and prevailmg customs, but differing considerably 
in their dispositions and morals. 

The chief articles of commerce are palm-oil, ivory, gold, 
wax, various kinds of timber, spices, gums, and rice. 

The divisions of Northern or Upper Guinea are mostly 
founded on the productions characteristic of the different 
parts, and are still popularly retained. 

3ieira The British colony of Sierra Leone extends from Rokelle 
Leone, jjjyQ,. north, to Kator river in the south, and about 
twenty miles inland. The chief portion of the settlement 
is a rugged peninsula of mountains with a barren soil, but 
surrouMed by a belt of rich coast-land, with a moist and 
pestilential dimate. The colony was founded in 1787, 
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and has been maintained with a view to the suppression of 
the West African slave trade. The population, consisting 
chiefly of liberated slaves, amounted, in 1869, to 55,371, 
of wMch number 129 were white men. Freetown, the 
capital IS, after St Louis, the most considerable European 
town on the western coast of Africa 

The Malaghetta or Grain Coast extends from Sierra Gram 
Leone to Cape Palmas. Malaghetta is a species of pepper Coast, 
yielded by a parasitical plant of this region. It is some- 
times styled the Windy or Windward Coast, from the fre- 
quency of short but funous tornadoes throughout the year. 

The repubhe of Liberia, a settlement of the American LilenR 
OolonisatioL Society, founded in 1822, for the purpose of 
removing free people of colour from the United States, 
occupies a considerable extent of the coast, and has for its 
capital Monrovia, a town named after the president, Mr 
Monro. 

The Ivory Coast extends from Cape Palmas 3° W. long., Ivory 
and obtained its name from the quantity of the aiticle Coast, 
supphed by its numerous elephants. The French settle- 
ments of Grand Bassam, Assinie, and Dabou were aban- 
doned in 1871 

The Gold Coast stretches from west of Cape Three Points Gold 
to the river Volta, and has long been frequented for gold-^°®®^ 
dust and other products. By a treaty of February 1871, 
the whole of the Dutch possessions on the Gold Coast were 
made over to Britam, and the Danish settlements of Chns- 
tiansburg and Friedensbnrg were ceded to the English in 
1849; so that the British coast now extends from 'the 
mouth of the Tenda river, in long 2“ 40' W., to that of the 
Ewe, in long. 1° 10' E. of Greenwich. The protected 
tcrutory extends mland from this coast strip to an average 
distance of 50 miles. Capo Coast Castle and Fort James, 
founded by the British, and Elmina (population about 
10,000) the most important of the former Dutch stations, 
with Accra, are the chief settlements. 

The Slave Coast extends from the river Volta to the Slave 
Calabar river, and is, as its name implies, the chief scene 
of the most disgraceful traffic that blots the history of man- 
kiud. Eko or Lagos, one of the chief towns of the coast, 
was destroyed by the British in 1862, and was proclaimed 
a British possession in 1861. Palma and Badagry are 
also British settlements. 

The kingdoms of Ashantee, Dahomey, Toruba, and others, 
occupy the interior country of the Guinea coast. Ashantee, 
the most powerful Negro state of Upper Guinea, is an 
exceedingly fertile and productive country. Its inhabitants, 
though skilled in some manufactures and of a higher intel- 
ligence than is usually fouud in this region, are of an 
exceedingly sanguinary disposition, and have frequently 
been involved in war with the British. The capital city, 

Kumassi, is believed to have a population of about 100,000. 

The coast from the Old Calabar river to the Portuguese 
possessions is inhabited by various tnbos. Dulce Town, 
on the former river, is a town of 4000 inhabitants, with 
considerable trade in palm-oil, ivoiy, and timber. 

On the Gaboon river, dose to the equator, are a French 
setdement (in 1871 the French retained only a coahng 
station), and American missionary stations. At the equa- 
tor Southern or Lower Guinea begins, where the only 
European settlements are those of the Portuguese. 

Loango is reckoned from the equator to the Zaire or Loaago 
Congo river. Its chief town is BoaUy, called Loango by 
the Europeans. 

Congo extends south of the Zaire, comprising a very Congo, 
fertile region, with veins of copper and iron. Banza Congo 
or St Salvador is the capital 

Angola comprises the districts of i^ola proper, Ben- Angola anc 
guela, and Mossamedes. In these regions the Portuguese Benguda. 
settlements extend farther inland than the two preceding 
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districts, namely, about 200 miles. The capital, St Paulo de 
Loaiiclo, contains 12,300 inhabitants, and has a fine ha^ 
hour. St Felipe de Beuguela is situated, in a picturesque 
but very uiaisliy and most unhealthy spot, 
bouth The coast from Benguela to the Gape Colony may, in a 
Airioa geneial aiTangemeiit bke this, be uiduded either -vvithin 
■\yest Africa or South Africa. The whole coast is little 
visited or known, being of a most barren and desolate 
description, and possessing few harbours. Ichabo island 
and Angra Pcguena Bay are visited for their guano deposits, 
and are claimed as British possessions. 

Under South Africa the Cape Colony only is generally 
comprised. It takes its name from the Cape of Good Hope, 
and extends from thence to the Orange river in the north, 
and to the Kai river m the cast. A laige proportion of 
the temtory included within these limits, especially in the 
uoith, is either unoccupied, or, excepting missionary stations, 
entirely in the liands of the aborigines. 

Apart from the shores, the countiy consists of high lands, 
forming parallel mountainous ridges, with elevated plams 
or teiTdccs of vaiying extent between. The loftiest range, 
styled in difterent paits of its course Sneuw-bergen, Winter- 
bergeii, Nieuveld-bergen, and Boggeuveld-bergen, names 
originated by the Dutch, is the third and last encountered 
on proceeding into the interior from the south coast This 
and the other chains are deeply cut by the trausverse valleys 
called kloofs, which servo as passes across them, and appear 
as if produced by some sudden convulsion d nature, subse- 
quently ivideued by the action of the atmosphere and run- 
ning water. 

The bgh plains or terraces are remarkable for their 
extraordinary change of aspect in the succession of the 
seasons. During the summer heats they are perfect desots, 
answering to the term applied to them, karroos, signifying, 
in the Hottentot language, “dry” or “arid.” But the 
sandy soil being pervaded with the roots and fibres of 
various plants, is spontaneously clothed with the richest 
verdure after the rains, and becomes transformed for a time 
into a vast garden of gorgeous flowers, yielding the most 
iragrant odours. Adapted thus to the support of gramini- 
vorous animals, the karroos are the resort of antdopes, 
zebras, quaggas, and gnus in countless herds, and of the 
carnivorous beasts that prey upon them, the bon, hysena, 
leopai’d, and panther. These quadrupeds, however, with 
the elephant, rhinoceros, hippopotamus, giraffe, buffalo, and 
ostrich, have been largely banished from their old haunts 
by the advanciug footsteps of civilised man, and are only 
found in the more secluded parts of the interior. The 
country has a singular and superb flora, but it comprises 
few native plants useful to man : many such have been now 
introduced. Heaths of varied species and great beauty 
abound j and geraniums are treated as common weeds. 
Many highly productive districts occur; com, wines, and 
fruit being the chief objects of cultivation in the neighbour- 
hood of the Cape, while the more inland settlements are 
grazing farms. Some fine natural forests clothe the sides 
of the mountains; but in general the colony is deficient in 
timber trees, as well as in navigable streams, perennial 
^springs, and regular rain. A great deposit of rich copper 
ore occurs near the mouth of the Orange; and salt is ob- 
tained for consumption and sale from salt lakes. 

The climate is exceedingly fine and salubrious. There 
are two seasons, characterised by the prevalence of certain 
win^, Dui’ing the summer, which lasts from September to 
April, the winds blow from south-east, cold and dry; during 
the winter, namely from May to September, north-west winds 
prevail. In the most elevated regions the winters are occa- 
sionally severe, and snow and ice occur. 

The chief native tribes within the British territory are 
the Hottentots. Bechuanas, and Kaffres. Ho manufacture 
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is conducted at the Cape except the making of wine, of 
which from 10,000 to 40,000 galloiis are annually exported 
to England Various articles of provision are suiiphecl to 
drips saihng betu'cen Europe and the East Indies. 

Cape Toivn is the capital of the colony, and contains 
28,400 inhabibuils, of whom 15,120 are Europeans. Its 
commerce is considerable, and the port is ficquonted by 
500 to COO vessels ever}' year. 

The Orange river sovereignty, added to the British terri- 
tories m 1848, but subsequently given up and constituted 
a free repubhc, extends north of the Orange nver as far as 
the Ky Ganep orVaal river. In consequence of the dis- 
covery of neh diamond fields on the lowci Yaal river aiul 
in the neighbouring teiiitory of the Griqim chief IVater- 
boer, who also petitioned to have his lauds subjected to 
Bntish rule, a wide countiy surrounding the diamond- 
fields was incoqiorated with the Cape Colony in October 
1871, under the name of Griqua Laud West, divided into Gnqua 
the districts of Piieil, Griqua Town, and Elipdrift. The Und ‘West 
population of tlris new terntory w'as estimated at 50,000 
in 1872, concentrated in camps round the chief diamond- 
fields. In 1869, Bassuto Land, a mountainous territory at Baasuto 
the head waters of the Nu Ganep branch of the Orango river, Land, 
and on the inward slope of the Drakeiiberg range, wms 
mcorporated as a British possession. 

Natal or Victoria, a district on the east coast, and sepa- Natal, 
rated from the Cape Colony by Kaffrana, is a recently 
formed Bntish settlement, which was created into a colony 
m 1866. It is highly favoured in those respects in which 
the Cape is most deficient, having abundance of wood and 
water, with coal and various metallic ores, a fine alluvial 
soil, and a climate adapted to tbe cultivation of the products 
for which the home demand is large and constaut-^cottoii, 
silk, and indigo. Pietermaritzburg, the caiiital of the settle- 
ment, hes 60 miles from the coast. Port Natal, now D’Urban, 
seated on a fine lake-like bay, is the only harbour. 

The Transvaal Eepubbe is an inland state, between the 
Vaal on the south and the Limpopo river on the iioith, 
having the Drakenberg edge on the east, and the Bechiiana 
tribes, which occupy the region bordering on the Kalahira 
desert, cn the west, founded by the Dutch boers emigrating 
from the Cape Colony. Its siu-face is an elevated plateau, 
thinly wooded in some parts, but generally affording excel- 
lent pasture. The clrief town is Potchefstroom, on a tribu- 
tary of the Vaal; but the scat of government is at Pretoria, 
in the region of the head streams of the Limpopo. 

East Africa extends from Natal northwards to the Prod 
Sea, comprising Sofala, Mozambique, Zanzibar, and tho Sofala 
Soi^ country. But little is known of that region beyond 
the shores. The Sofala Coast, extending from Delagoa 
Bay to the Zambeze river, is flat, sandy, and marshy, 

^dually ascending towards the interior. It abounds with 
rivers, which are the source of yearly inundations. The soil 
is very fertile, and produces chiefly rice. In the interior, 
gold and other metals, as well as precious stones, are found. 

The Portuguese have settlements at Sofala, in an unhealthy 
spot, abounding with salt marshes; it consists of only 
huts, a church, and a fort in ruins. Inhambane, near the 
tropic of Capricorn, has an excellent harbour. 

and m similar, in its natural features, to the Sofala Coast Liqne. 

The greatest river is the Zambeze. Ihe piiucipal settle- 
ment of the Portuguese is at Quillitnane, which is situated 
in a very unhealthy position on the northern arm of the 
delta of the Zambeze, surrounded with mangrove trees. 

The Zanzibar or Sawahili Coast extends from Cape Del-Zanatsr. 
gado to the river Jub, near the equator. The coast is 
generally low, and has but few bays or harbours : its northern 
portion is rendered dangerous by a line of coral reefs ex- 
tending alone it The region possesses a great number of 
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rivers, but none of them attain a first-rate magnitude. The 
principal are the llovuma, the Lufiji, Eimi, Pangani, and 
Dana , the two latter rising in the snowy mountains of 
Kiluna-njaro and Kenia The climate is smiiiar to that of 
other tropical coasts of Afiica, hot and unhealthy in gene- 
ral : in some portions, however, the elevated giuund, and 
with it a more temperate and healthy chmate, approaches 
the shores to within a short distance. The vegetation is 
luxuriant, and cocoa-nut, pahns, maize, rice, and ohves are 
the chief articles of cultivation. The fauna comprises aU 
the more characteristic African species. 

The chief inhabitants are the Sawaltili, of mixed Arab 
and Negro descent, but the coasts arc under the Amb do- 
udiiion of the Imaum of Muscat, by whose efforts commerce 
\nth the nations of the interior has greatly increased. 

The island of Zanzibar (Unguja of the Sawahili) is the 
residence of a Sultan, tributary to the Imaum of Muscat, 
and the seat of extensive commerce. Mombas, on a small 
island close to the main shore, possesses the finest haibour 
on that coast, and has recently become famous as the seat 
of an impoitmit missionary station. 

3om.ili The Soiiiah country comprises the eastern horn of Africa, 

country, from the equator northward to tlie Bay of Tadjurra, near 
the entrance into the Bed Sea The coast is generally bold 
and rocky, in some places covered witli sandj and the ex- 
tensive region it encloses presents a shghtly ascending plam, 
traversed by large valleys of great feitihty, among which 
the Wady Nogal is prommeut. This coimtry is not so wbU 
watered as the region to the south, and some of its rivers 
are periodical 

The Somali country is famous for its aromatic produc- 
tions and gums of vaiious kinds ; and it is supposed that 
the apices and incense consumed in such large quantities 
by the ancient peoples of Egypt, Greece, Syria, and Rome, 
were derived from this part of Mica, and not from Arabia. 

Zeila and Bcrbera, on the northern coast, are the chief 
trading ports : the permanent population of the fonner is 
about 3000, while the latter may be said to exist only dur- 
ing the winter, when no less than 20,000 strangers, at an 
average, arrive to pitch their tents, and thus create a great 
market-place. Hai-rar, in the Galla country, is the chief 
place in the interior, with 8000 iuhahitants, who are 
Mohammedans. One-third of the population is Somali, 
one-third Arab. 

Central Central Africa comprises the regions which extend from 

Aftica. the southern borders of the Sahara in the north to Cape 
Colony in the south, and from Senegambia in the west to 
the territory of the Egyptian pashalic on the east. It com- 
prehends the central basins of the great lakes from Lake 
Chad to the Nyassa, and the greater part of the basins of 
the Niger, Congo, Nile, and Zambeze. Even the Sahara 
may well be included in this general denomination. So 
little is yet known of this vast region that the general fea- 
tures of some portions only can be indicated. The greater 
portion seems to he densely peopled with numerons tnhes, 
and to possess inexhaustible natural resources. The portion 
north of the equator, under the name Soudan or Nigritia, 
comprises a great number of states, among which the prin- 
cipal are Bambarra, Timbuktu, and Houssa, in the west; 
Eornu, Baghermi, and Waday, around Lake Chad , Darfur 
in the east ; and Adamaua in the south. The inhabitants 
are of Negro race, with many Arabs, Moors, and Berbers. 

Bambarra, Bambarra occupies part of the basin of the Joliba, or upper 
source of the Quorra. The dominant inhabitants are the 
Mandingoes and Foulahs, who have embraced Islamism, 
and are much more advanced in diviiisation than the other 
Negro tribes. The country comprises extensive and excel- 
lent pastures, with abundance of domestic animals, as homed 
cattle, sheep, goats, and horses of a fine breed. Among the 
vegetable products the most remarkable is the butter-tree, 


I 0 A 271 

which furnishes an important article of agricultural iiidu&tiy 
and trade. 

Sego, the capital, is situated on the Joliba, and contains 
30,000 inhabitants. It was bore that Mungo Park fiist 
caught sight of the long-sought river. 

Timbuktu, or J eniiie, compnses the basin of the Joliba Timbnki'a 
below Bambarra, and lies partly \rithm the Great Sahaia. 
Timbuktu, a few miles from the banks of the Joliba, and 
situated amid sands aud deserts, is a celebrated centre of 
the North African caravan trade It contains from 12,000 
to 15,000 iuhahitants. 

Houssa IS an extensive country extending to the Sahara Iloaaaa. 
in the north, to the Johha or ICawara on the west, to Eornu 
on the cast, and to about 10° N. lat on the south. The 
dominant race are the Eoulahs, but the mass of the popu- 
lation aie Negroes, It is a very fertile and beautiful couu 
tiy, but the diraate is msalubnous, and in many parts fatal 
to Europeans. The inhabitants ai’e engaged in pastoral, as 
well as m agncultural and commercial pursuits. 

The capi^, Sakatu, is one of the lai-gest cities iu Negro- 
land, it 18 situated in a fertile hut marshy plain. Kano, 
another large toivn, containing 30,000 to 40,000 inhabitants, 
is the great emporium of trade in Houssa; there the English 
merchandise coming from the north through the Sahara, 
meets with American goods coming from the Bight of Benin. 

The manufactures of Kano consist chiefly of cloth, for the 
dyemg of which that town is famed aU over Central Africa. 

Borau is one of the most powerful states of Negroland, Eonm. 
extending on the west to the 10th degree of long,, on the 
east to Lake Chad and the kmgdom of Baghermi, and on 
the south as far as Mandara and Adamaua, in about 11° N. 
lat. Kanem, on the northern side of Lake Chad, has recently 
been conquered and brought under Bornuese sovereignty. 

The general character of Bonm is that of a plain, subject 
to luundations, particularly near Lake Chad. It is very 
fertile, and cotton and mdigo attain a high degree of excel- 
lence. The original Bornuese are an agncultural people. 

Kuka, the capital and residence of the Sheik of Bornn, 
had in 1866 about 60,000 inhabitants. 

Bagliermi, auotlier powerful kingdom, is situated east of Bogbeimi 
Bomu. The boundaries, according to Dr Barth, who first 
visited this country and penetrated as far as Maseila, the 
capital, are on the west the river Loggeme, a tnbutary of 
the Sl^ or Asu, by which it is divided from Bomu and 
Adamaua, on the north its limits are in about 12|'° N. lat, 
and on the east 19|° E. long., both lines dividing it from 
Waday; the southeni boundary is in about 8J° N. lat 
Baghermi is an extensive plain or valley formed by the 
river Shary or Asu and its tributaries. The inhabitants are 
very warlike, and frequently engage in slave marauding 
expeditions into the neighbouring states to Ibe soutL 

Masena, the capital, hes in 11° 40' N. lat., and 17° 2'0' 

E. long. 

Waday, or Dar Saley, lies east of Baghermi, and reaches Waday 
as far as Darfur. It comprises an extensive region, stretclung 
as far as the basin of the Nile. Lake Eittri, situated in the 
western portion, forms a basin, unconnected with that of Lake 
Chad, and by which the country as far as Darfur is drained. 

It has never been explored by Europeans. The population 
comprises a great variety of tribes and different lan- 
guages. 

Wara, the capital, is placed by Dr Barth in 14° N. lat., 
and 22° E. long. 

Darfur, east of Waday, extends as fax as Kordofaii. The Darfur, 
country rises towards tlie west iato a range of hills called 
Jebel Marrah. It is drained into the Nile. A great portion 
of the country is Saharan m its dharacter, while other parts 
are fertile and diversified. Browne, in 1703, estimated tiie 
whole population at 200,000. It Has au extensive trade with 
Egypt 
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Cobbeili, tlie capital, is a mercbant town, and contains Ascension, a small, arid, volcanic islet, was made a 
about 6000 inbabitants. British port on the arrival of Napoleon Bonaparte at St 

A'kmaua. Fumbina or Adamaua is an extensive country south of Helena, and since letained as a station, at which ships may 
Houssa and Bornu, under Foulah domiiuon. It consists touch for stores. Green Hill, the summit of the island, 
of a large, foitile, and highly-cultivated valley, formed by rises to the height of 2840 feet, 
tho lliver Benue, Near Yola, the capital, the Benue St Helena is a huge dark mass of rock, rising abruptly 
receives the Faro, a large tributary coming from the from the ocean to the height of 2692 feet. James’ Town 
south-west. This country was first visited by Dr Barth is the only town and port. 

in 1851 Madagascar, the largest island of Africa, and one of the Mada- 

Yola, the capital, lies in 8“ 50' N. lat, and 13“ 30' E largest m the world, is separated from the Mozambique gascai. 
longitude. coast by a channel of that name, about 250 miles wide. 

South of the belt of Negro states of the Soudan lies the The area exceeds that of France, 
great unknown region of Central Africa. On the east The high interior of the island is generally very fertile, 
the unexplored area is bounded by the numerous states with magnificent forests and fine pastures watered by 
of the lake region made known by Burton, Speke, and numerous rivers, but a belt of hot swamp land with a 
Livingstone. Of these the chief are Uuyamwesi, occupying deadly climate surrounds the coast, 
the plateau south of the Victoria Lake, and east of Lake The inbabitants are diverse races of Negro, Arab, aud 
Tanganyika, wutb the capital town of Kaseh or Tabora, Malay origin. The Ovahs, a people of the central provinces, 
frequented by Arab traders from Zanzibar; Karague on are now dominant. The principal town, Antananarivo, 
the western side of the Victoria Nyanza; and Uganda, has about 80,000 inbabitants. 

stretching round its north-western shores. In the interior, The French possess the islands of Saute Marie and Nos- 
beyond Lake Tanganyika, Livingstone has recently made sibe on the coast of Madagascar, and Mayotta island in the 
known the peoples of Manyuoma laud, where “tbeie is no Comoro group. 

political cohesion ; not one king or kingdom. Each man is The Comoro isles, four in number, are in the noith part of 

independent of every other.” To the south of the unknoivn the Mozambique Channel, and inhabited by Arab tribes, 
region ate the powerful Negro kingdoms of the Muata Reunion or Bourbon, 400 miles east of Madagascar, is a 
Yauvo and of the Cazembe, occupying the whole of the colony of France, producing for export, coffee, sugar, cocoa, 
interior between 6“ and 12“ S. lat. Kabebe, the capital of spices, and timber. 

the former state, is believed to be in about lat. 8“ S., long. Mauritius, ceded to the Bntish by the French in 1814, 

23“ 30' E of Greenwich; and Lunda, the chief town of is 90 miles northeast of Bourbon. The sugar-cane is 
the latter potentate, is in the Luapula valley, south-west of chiefly cultivated. Port Louis, the capital, beautifully 
the Tanganyika Lake, and was visited by Livingstone in situated, has 75,000 inhabitants. Within the jurisdiction 
1867-68. The Makololo kingdom, occupying the central of the Governor of the Mauritius are the islands of Rodri- 
basin of the Zambeze river, with the chief town of Liuyanti, guez, the Seychelles, and the Amarante islands, 
west of the Victoria Falls; and that of Mosihkatse in the Socotra, a large island, east of Cape Jerdaffun, with an 
south-east, between the Zambeze and the Limpopo nvors, Arab and Negro population, has been known from early 
are the great remaining divisions of Central Africa. Besides times, it belongs to the Imaum of Muscat. This island 
these, however, innumerable petty kingdoms, duefships, was long celebrated as producing the finest aloetic drug ; it 
and tribes subdivide the vast populations of Negroland. is found still to produce a fine kind of aloe, though much 
IvIjmivUi. To Africa belong a considerable number of islands The of what passed as Socotrine aloes really came from India 
Madeiras, belonging to Portugal, lie off the north-west coast Gums, tobacco, and dates are also exported. (k. j.) 

of Africa, at a distance of about 360 miles Madeira, the 

chief island, is about 100 miles in circuit, and has long 

been famed for its picturesque beauty, rich fnuts, and fine iVoie.— Tho above article was completed before it was 

climate, which renders it a favourite resoit of invalids, known with certainty that the saddest event in the history 
Wme is the staple produce Funchal, the chief town, with of African exploration had occurred. Dr Livingstone, to 
18,000 inhabitants, is a regular station for the West India whom the article justly assigns “ the first place among 
mail steam-packets from Southampton, and the Brazilian African discoverers,” died of dysentery near Lake Bang- 
sailing packets from Falmouth. weolo on the 4th of May 1873. The story of his latest 

The Canaries, belonging to Spain, the supposed Fortunate discoveries, and of the rare devotion with which his native 
Islands of the ancients, axe situated about 300 miles south attendants earned his remains with them during an eight 
of Madeira. They are 13 in number, all of volcanic origiu, months’ march to the coast, belongs to a biographical 
Teneriffe being the largest. The latter is remarkable for notice. It is more fitting in this place to note, as some 
its peak, which rises as a vast pyramidal mass to the height consolation for an almost irreparable loss, that Living- 
of 12,173 feet. stone’s death seems to have given a powerful stimulus to 

The Cape Verde Islands, subject to Portugal, are a the prosecution of the task he had so nearly completed, 
numerous group about 80 miles from Cape Verde. They The expedition of Lieutenant Cameron, above referred to, 
obtained their name from the profusion of sea-weed found is being carried out with a vigour and intelligence that 
by the discoverers in the neighbouring ocean, giving it the give ample promise of a further limitation of the region of 
appearance of a green meadow. They are also of volcanic the unknown, if not of the complete solution of all out- 
origia standiugproblems. In the spring of 1 874 he had commenced 

Fernando Po, a very moimtainons forest covered island, a thorough exploration of Lake Tanganyika, which, from 
is in the Bight of Biafra. The British settlement of his professional experience as a hydrographical surveyor, is 
Clarence Town was established in 1827, but afterwards expectedtoleadto very valuable results. And the complete 
abandoned The island now belongs to Spain. success of Stanley’s first memorable mission in search of 

St Thomas, immediately under the equator, is a Portu- Livm^tone warrants confident hopes in regard to a second 
guese settlement; as is also Prince’s Island, m 2° N. lat exqiedition, also admirably organised and equipped, which 
Annobon in 2“ S. lat., belongs to the Spaniards. has started under his direction. ’ 
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AFRIC ANUS, J ULius, called also S-extus by Suida^., 
a Christian historian of the 3d century, born, according 
to some, in Africa, and, according to others, in Palestine, 
of African parents. Little is known of his personal his- 
tory, except that he lived at Eininaus, and that he went 
on an embassy to the emperor Hehogabalus to ask the 
restoration of that town, which had fallen into rums. His 
mission succeeded, and Emmaus was henceforward kno-vm 
as Nicopolis. It is by no means certain that he was a 
bishop or even a priest, though the latter is probable. He 
wrote a history of the world (Tl&n-a^ipkiov XpovokoyiKov) 
from the creation to the year 221 A.n., a period, according 
to his computation, of 5723 years He calculated the 
period between the creation and the birth of Christ as 5499 
years, and antedated the latter event by tliree years. This 
method of reckoning became known as the Alexandrian 
era, and was adopted by almost all the eastern churches. 
The history is no longer extant, but copious extracts from 
it are to be found in the Chronicon of Eusebius, besides 
fragments in Syncellus, Cedrenus, and the PascJiale Chroni- 
con. Eusebius has also given some extracts from his letter 
to Aristides, reconciling the apparent discrepancy between 
tSt Matthew and St Luke in the genealogy of Christ by a 
reference to the Jewush law, which compelled a man to 
marry the widow of his deceased brother, if the latter 
died without issue. His letter to Origen, impugmiig the 
authority of the apociyphal book of Susanna, and Origen’s 
answer, are both extant, the former having been printed 
at Basle, 1674. The ascription to Africanus of a work 
entitled Kco-rot, treating of agriculture, natural history, 
military science, dec., has been disputed on account of the 
inconsistency between it and the author’s other writings. 
Neander suggests that it was probably written by Afri- 
oanus before he had devoted himself to religious subjects. 

AFZELIUS, Adam, an eminent Swedish naturalist, 
bom at Larf, West Gothland, in 1750. Having studied 
at Upsala under Linnaeus, he became teacher of oriental 
bterature in that university in 1777, and demonstrator of 
botany in 1785. For two years (1792-94) he resided on 
the west coast of Africa as botanist to the Sierra Leone 
Company. After acting for some time as secretary to the 
Swedish embassy in London, he returned home, became 
again a teacher in the university of Upsala, and was ap- 
pointed professor of materia medica in 1812. He edited 
the autobiography of Linnseus (Upsala, 1823), a German 
translation of which appeared at BerHn in 1826. His 
literary work included ^so a large number of botanical 
papers contributed to the Linnsean Society of London and 
the Boyal Academy of Stockholm, as well as treatises on 
certain plants of Guinea and Sweden. He died at Upsala 
in 1836, having bequeathed his botanical collection to the 
university. Several species of plants, known as Afadia, 
are named after this distinguished botanist. 

AFZELIUS, Arwid August, the Swedish historian, 
poet, and comparative mythologist, was born at FjeMker 
in 1785. For a while he was a schoolmaster in Stock- 
holm, but afterwards entered the church, and became 
parish priest of Enkdping, where he worked for just half-a- 
century, till his death in 1871. His poetical career began 
in 1811 and closed in 1848, when he wrote his Farewell to 
the Swedish Harp. One great work of his life was to col- 
lect and publish, in conjunction with the eminent Geijer, 
three volumes of Swedish Folk-songs; but he will be best 
remembered by his History ef the Swedish People^ whidi 
has won him a European reputation. He did not live to 
bring this history lower down than 1709. (k w. &.) 

AGA, or Agha, a word, said to be of Tatar origm, 
signifying a dignitary or lord Among the Turks it is ap- 
plied to the chief of the janissaries, to the commanders of 
the artillery, cavalry, and infantry, and to the eunuchs in 
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chaige of the seraglio. It is also employed geneially as a 
term of respect in addressing wealthy men of leisure, land- 
oivners, <fec. The word is found uuth a somewhat similar 
usage in Tartary, Persia, and Algiers, 

AGADES, the capital of the kingdom of Air, or Asben, 
in Central Africa, situated in 17° 2' N lat., 8° 5' E. long. 
The town is built on the edge of a plateau, 2500 feet above 
the level of the sea, and is supposed to have been founded 
by the Berbers to serve as a secure magazine for their ex- 
tensive trade with the Songhay empire. The language of 
the people is a dialect of Songhay. In former tunes 
Agades was a place of great traffic, and had a population 
of about 50,000. Its importance may be estimated by the 
fact that the king of Agades paid a tribute of 150,000 
ducats to the king of Songhay, Since the beginning of 
the 16th century the prospenty of the place has gradually 
dedined. Extensive quarters of the town, which has a 
circuit of 3^ miles, are deserted and ruinous. The occu- 
pied houses number only 600 or 700, and the population 
does not exceed 7000. The houses, which are built oi 
clay, are low and fiat-roofed ; and the only building of im- 
portance is the chief mosque, which is surmounted by a 
tower 95 feet high. There is httle traffic in the markets; 
no money is used, and the usual medium of exchange is 
millet. The chief trade is in grain. Agades derives its 
main importance from its situation on the direct route 
from the countries to the north-east to Sokoto and other 
important towns in the Hansa states. The great salt 
caravans pass through it, as well as pilgrims on their way 
to Mecca. From its healthy chmate and advantageous posi- 
tion, the j)lace might prove to be a good station for a Euro- 
pean agent (See Barth’s Travels in Central Africa, vol. u) 
AGAMEMNON. The stern obbgations of a king and 
the majesty of his office, as compared with his humane 
desires and occasional frailty, give the keynote to the 
character of Agamemnon. But the kingly office, like the 
sceptre which was the symbol of it, had come to him 
from Pelops (Iliad, ii. 100) through the stained hands 
of Atreus and Thyestes, and had brought with it a certain 
fatality, by which his misfortunes, and especially the catas- 
trophe at the close of his life, were exjilained. As his title 
of Atrides implies, Agamemnon was a son of Atreus, his 
mother being Aerope. In a later account he is a son of 
Pleisthenes. But, apart from this difference, it is agreed 
that he succeeded to the sovereignty of Atreus over Argolis, 
Corinth, Achaia, and many islands, Ms seat being at My cense, 
not, as iSschylua for political reasons asserts, at Argos. The 
succession had been usurped by Thyestes and iSgisthus. 
During the usurpation Agamemnon and his brother Mene- 
laus visited Tyndareus, the king of Sparta, and obtained 
in marriage his two daughters — ^the former Clytsemnestra, 
the latter Helena: with his help Agamemnon was re- 
instated in his rights. Menelaus succeeded Tyndareua 
The children bom by Clytsemnestra were Chrysothemis, 
IpMgenia, Electra, and one son, Orestes. Elsewhere are 
mentioned also Iphianassa and Laodice; but the latter was 
the original name of Electra, it appears, and it has been 
suggested that Iphianassa stood in the same relation to 
Iphigeuia. Agamemnon was then the most powerful prince 
in Greece; and to him of right, as well as naturally, Ms 
brother Menelaus turned for aid to compd the Trojans 
to give up his wife Helena, whom Paris had carried off. 
The various princes of Greece having been brought to 
unite in an expedition for this purpose, Agamemnon was 
(ffiosen leader, he himself furnishing 100 sMps and lending 
also 60 more to the Arcadians. It was not perhaps his fault 
that the Greeks landed by mistake on the coast of Mysia, 
from which, after plundering it, they took sHp and were 
scattered in a storm; but it was owing to Mm (and this is 
the beginning of his ill-fato) that after again assembling io 
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Aulis, wlience tliey had set out, the fleet was storm-bound. 
He had slain a deer sacred to Artemis, and boasted himself 
a better hunter than the goddess. This, as Calchas the 
seer read the divine will, could only be atoned for by his 
offering up his daughter IpHgeuia in sacrifice. Compelled 
by his duty to the expedition, he allowed her to be sent 
for, the pretext given to Clytsemnestra being that she was 
to bo married to Achilles. But when the moment of sacri- 
fice came, the goddess substituted a stag, carried her off to 
the Taun, and made her immortal The fleet now sailcdj 
and except the quarrel between him and Achilles at Tenedus 
or Leinnus, there was no incident in which Agamemnon 
figured particularly, until, in one of the raids on the towns 
round Troy, Briseis and Chryseis were brought captives, 
and assigned, the former to AchiUes, the latter to Aga- 
memnon, — ^v'lio, having to yield up his captive to appease 
Apollo, claimed and toot the other. Upon this AduUes 
withdrew from the war, and Agamemnon endeavoured at 
first to maintain it without him. In the face of disaster 
he repented, and offered reparation — sending costly presents 
by the hands of Phoenix, Ajax, and Ulysses. His offer 
rejected, he took the field himself, and did marvels of 
bravery, but was wounded and defeated. AVlicn Troy was 
finally taken and the captives distributed, he obtained 
Cassandra, and with her returned homej but before sailmg 
the shade of Achilles appeared to him, foretold what would 
happen, and sought to restiain him. In his absence 
Clytaimnestra had yielded to the temptations of JEgisthus, 
and, to cover her shame, planned with him the death of 
her husband. The approach of Agamemnon being an- 
nounced by a spy, a feast and an affected welcome were 
prepared for him and his followers. At the feast they 
were fallen upon by hired murderers, assisted by .^gisthus 
and Clj'tsemnestra, the latter herself slaying Cassandra 
{Odyssey, iv. 512-537 j xi. 3135-461). According to 
ASschylus, Agamemnon was slain in his bath, his wife first 
throwing a piece of cloth over him to prevent resistance. 
Por his death vengeance was taken by his son Orestes. 
In the legends of the Peloponnesus, Agamemnon was re- 
g:Txded as the highest type of a powerful monarch, and in 
Sparta he was worshipped under the title of Zeus Agamem- 
non. His tomb was pointed out among the rums of 
Hycense (Pausanias ii. 16. 5). (a. s. m.) 

AGAPE, plur. Agap.®, the love feast, or feast of charity, 
which among the primitive Christians usually accompanied 
the Euchai’ist, The word {ayamj, love) is first employed 
in this sense in the Epistle of Jude, verse 12. The sug- 
gestion of a connection between Christian love-feasts and 
the Ipavoi and craipiiat of Greece and Eome is both im- 
probable and imnecessary. The feelings of love and 
brotherhood fostered by the new faith, strengthened as 
these must have been by the complete isolation of the 
little Christian community, are quite sufficient to account 
for the existence of the Agapoe, without referring them to 
other more or less similar institutions. According to 
Chrysostom, the Agape was a common feast, symbolSing 
the conununity of goods when it no longer really existed, 
to which the rich brought provisions, and the poor, who 
brought nothing, were invited. At fet it was observed 
probably every evening in immediate conuection with the 
celebration of the Lord’s' Supper, though whether before 
or after is a point that has been, much (Usputed. It closed 
with the holy kiss {<f>Cky)fia aytov, ayaTnjs). The 

Corinthian church was the first to pervert tiie Agape by 
destroying the community between rich and poor (1 Cor. 
xi, 21). Partly perhaps on account of such icregolarities 
extending, and partly to escape the notice of persecutors, 
it became usual about the middle of the 2d century to 
separate the Lord’s Supper from the Agape by celebrating 
the former at the close of morning service on Sunday, 


and the latter by itself after a considerable interval. 
Abuses becoming more frequent, love-feasts were gradually 
put under greater restrictions. The rich began habitually 
to absent themselves from the Agapse, which came thus to 
be regarded as a provision for the poor alone ; and the 
Council of Gaiigra (360), to correct the abuse, pronounced 
an anathema upon any who should despise the Agapm. A 
number of synods and councils in succession condemned 
the holding of these feasts in churches, as well as the par- 
ticipation of the clergy in them, and at length the observ- 
ance altogether died out. In modern times it has been 
revived in one form or other by the Moravian Brethren, 
the Wesleyan Methodists, and, in Scotland, by the followers 
of Robert Sandeman. 

AGAPETUS, deacon of the St Sophia Church at Con- 
stantinople, presented to the Emperor Justinian a work 
entitled Churta Beyia, composed in 627, which con- 
tained advice on the duties of a Christian prince. It is 
highly valued, and has been several times reprinted. The 
best edition is that contained in Bandauri’s Imperium 
Orientale (Paris, 1711). There is an English translation 
by Thomas PayneU (1550), and a French translation, 
executed from a Latin version by Loms XIII., with the 
assistance of his tutor, David Eivault. 

AGAEDE, Aethtjh, a learned Enghsh antiquary, born 
at Foston, in Derbyshne, about 1540. He was trained a 
lawyer; but entering the exchequer as a clerk, he became 
deputy-chamberlain in 1670. This office, which he held 
for forty-five years, gave him unrivalled opportunities for 
carrying on his favourite study. Along with his intimate 
frienck, Sir Robert Cotton and Camden, he was one of the 
original members of the Society of Antiquaries. He made 
a special study of the Domesday Boole, and prepared an 
explanation of its more obscure terms, w^hich is of little 
worth. Heame, in his Collectim of Gurious Discourses 
loritten ly Bminent Antiquaries (Oxford, 1720), includes 
six by Agarde on such subjects as the origin of parhameut, 
the antiquity of shires, the authority and privileges of 
heralds, &c. Agarde died in 1615, and w'as buried in the 
cloister of Westminster Abbey. He bequeathed to the 
exdiequer all his papers relating to that court, and to his 
friend Sir Robert Cotton his other manuscripts, amounting 
to twenty volumes. 

AGASIAS, son of Dositheus, a famous sculptor of 
Ephesus, who is supposed to have lived about the 4th 
century. His celebrated work, known erroneously as the 
Borfhese Gladiator, was discovered at the commencement 
of 13th centuiy in the ruins of an imperial palace at 
Antium, where the Apollo Belvides'e w^as also found. It 
represents a figure in action, wdth the head uplifted as if 
to meet the attack of a horseman. According to Winckel- 
mann, the representation of the figure is intensely real, 
without a touch of imagination. The statue forms part of 
the Louvre collection. 

AGASSIZ, Louis John- Rudolph, was the son of a 
Swiss Protestant clergyman. Hjs father was the pastor of 
the parish of Metiers, a small town situated near the north- 
eastern angle of the Little Murtensee, and not far from the 
eastern extremity of the Lake of Heuchatel. Agassiz was 
horn at this retired place on May 28, 1807. Educated first 
at home, then spending four years at the gymnasium of 
Bienne, he completed his elementary studies at the academy 
of Lausanne. Whilst at this latter place he already be- 
came conspicuous amongst his fellow-students, not only for 
Hs love of the natural sciences, but for the manifest talent 
he displayed iu pursuiug them. The close alliance between 
these subjects and the science of medicine led hi-m to adopt 
the latter as his profession, for which he studied successively 
at the umyersities of Zurich, Heidelberg, and Munich; at 
the same time availing himself of the advantages afforded 
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hy tliese universities for extending Ms knowledge of natural 
li istory, especially of botany. Having completed Ms academi- 
cal course, he took his degree of doctor of medicine at Munich. 

Up to this time he had no particular inclination for the 
study of ichthyology, which soon afterv^ards became the 
great occupation of his life. Agassiz always declared that 
he was led mto ichthyological pursuits through the follow- 
ing circumstances; — In 1819-20, Spix and Martins were 
engaged in their celebrated Brazilian tour, and on then* 
return to Europe, amongst other collections of natural 
objects, they brought home an important one of the fresh- 
water fishes of Brazil, and especiMly of the Amazon nver. 
Unfortunately Spis did not live long enough to work out 
the history of these fishes j hence it became necessary that 
some other naturalist should undertake the task of describ- 
ing them. It is no insignificant proof of the reputation 
which Agassiz had aheady won, that, though litHe more 
than a youth just hberated from Ms academic studies, he 
was selected for this purpose. His attention being thus 
directed to the sjiecicil subject of ichthyology, he at once 
threw himself into the work with that earnestness of spint 
which characterised him to the end of his busy life. Thus, 
in 1828 we find Mm, after describing a new species of 
Cynocephalus, publisMng a description of a new cyprinoid 
fish. This was followed by a yet more elaborate research 
into the history of the cj'prinoid and other fishes found m 
the lake of Neuchatel. Rapidly enlarging his plans, the 
publication of the last-named work vras succeeded by the 
issue, in 1830, of a prospectus of a llisiwy of the Fresh- 
water Fishes of Central Europe, It was only in 1839, 
however, that the first part of this important publication 
ajipeared. The task of describing and figuring the Brazilian 
fishes of Spix and Martins was completed and the work 
published in 1829, 

Acquiring fresh confidence through these labours, he 
now contemplated a yet greater task. Having become a pro- 
fessed ichthyologist, it was impossible that the fossil fi^es 
■with which the stratified rocks of Ms native mountains 
abound should fail to attract his attention. The rich 
stores furnished by the slates of Glams and the limestones 
of Monte Bolca were already well known ; hut very little had 
been accomplished in the way of the scientific study of them. 
Agassiz at once threw himself into this new field of labour 
with Ms wonted enthusiasm, and began the publication of 
the work wMch, more than any other, made Iu’tti known to 
foreign naturalists, and laid the foundation of Ms world- 
•wide fame. Five volumes of his EechercTtes sur Us Foissms 
Fossiles appeared at intervals between the years 1833 and 
1 844. They were magnificently illustrated, cMefly through 
the labours of Dinkel, an artist of remarkable power in 
delineating natural objects. 

Agassiz soon found that his palaeontological labours 
rendered a new basis of ichthyological classification ab- 
solutely necessary. The fossils rarely exhibited any traces 
of the soft tissues of fishes, They cMefly consisted of the 
teeth, scales, and fins, even the bones being perfectly 
preserved in but comparatively few instances. Hence 
the classifications of Cuvier and other naturalists were of 
little use to Mm in determining the mutual relations of 
the fossR forms. He therefore adopted his well-known 
classification, wMch divided fishes into four groups — viz.. 
Ganoids, Placoids, Cycloids, and Ctenoids. The first of 
these groups was cMefly represented amongst living fishes 
by the Lepidosteus or bony pike of the great American 
rivers; by the Polypterus or Bischir of the HUe; and by 
the sturgeon, The last fish has a •wide geograpMcd 
range; but the other two, which best display the charaetes 
on which Agassiz based Ms Ganoid class, are limited to the 
fresh-water rivers of local geo^aphical areas. But in the 
Palaeozoic and Mesozoic ages it was strikingly otherwise. 
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The Ganoids weie the most remarkable as well as the most 
widely diffused of primeval fishes ; we find them equally 
in the fresh-water deposits of the weald, in the manuo 
deiiosits of the oolites, the challc, and the magnesian lime- 
stone, and in the moie mixed and dubious deposits of tlio 
coal measures. Agassiz, therefore, was fuUy justified m 
attaching very great importance to this Mtherto unrecog- 
nised class. Indeed, later ichthyologists — e.g., J. Muller 
and Professor Owen — ^have found it necessary to retain the 
class in their recent classifications, though in a modified 
form. The remaining portions of Agassiz’ system have 
not been adopted by them ; but though they do not accept 
the terms Placoids, Cycloids, and Ctenoids as representing 
classes, all zoologists employ them as new and convenient 
adjectives, of the utmo&t value to students of systematic 
ichthyology. One reason for the rejection of Agassiz’ 
system by modern ichthyologists is the obvious one that 
he draws the characteristics of his ‘classes from a single 
organ — ^the sMn — and that not the most important. At 
the same' time, it must be admitted that the Placoids, like 
the Ganoids, also constituted a natural group closely corre- 
sponding with the Pisces cartilaginei of Cuvier and others. 
The distinction between Cycloids and Ctenoids was a much 
more trivial one, and needlessly sejiarated closely-allied 
forms. It is only those who are familiar with the 
magnitude and difficulties of the task thus undertaken 
that can appreciate the daring coni-age of the youth who 
grappled with it. Under twenty-five years of age, and, 
as already observed, with limited financial resources, he 
nevertheless seems to have knoivn no fear. He soon 
announced to geologists several miportant generalisations, 
the correctness of which has been confirmed by all sub- 
sequent research. In particular, he pointed out that no 
examples of Cycloids and Ctenoids, comprehending the bulk 
of the fishes now seen in our markets, were to be found in 
rocks of older date than the cretaceous age. 

As the work proceeded it became obvious that it would 
over-tax the resources of the intrepid young zoologist, un- 
less some additional assistance could be afforded to him. 
The British Association for the Advancement of Science 
■wisely came to his aid, and the late Earl of Ellesmere — 
better known in Ms youth as Lord Francis Egerton — ^gave 
him yet more efficient help. The original drawings made 
for the work, chiefly by Dinkel, amounted to 1290 in 
number. These were purchased by the earl; but, with 
princely liberaMy, he left aU that were necessary for the 
further prosecution of Ms labours in the hands of Agassiz. 

It was whilst he was thus engaged that Agassiz paid his 
first visit to England, for the purpose of studying the rich 
stores of fossil fishes with wMch tMs country abounds- 
He was then in Ms youthful prime — a model of manly 
vigour and scientific enthusiasm; hut amongst his many 
qi^ties none were more remarkable than the quickness 
with which he detected the peculiarities of any new fossil, 
and the retentiveness of Ms memory, wMch enabled Mm. 
to make ready use of Ms newly-acquired knowledge. The 
consciousness that he possessed these powers led him occa- 
sionalLy — ^though, it must be allowed, but rarely — ^to trust 
unduly to them, and made him sometimes hasty and off- 
hand m Ms conclusions. 

But fossil ichthyology, though a very large subject, was 
insufficient to occupy Ms energetic mind. In 1837 we 
find him issuing the “Prodrome” of a monograph on the 
recent and fossil Echinodermata, the first part of wMch 
appeared in 1838; and in 1839-40 he published, in addi- 
tion, two qnarto volumes on the fossff Echinoderms of 
Switzerland. This division of the invertebrate animals 
was evidently a favourite one with Mm, since we find 
it the subject of numerous memoirs wMch appeared from 
time to time during Ms later life. 
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It was by tbese great undertakings tliat he chiefly won 
his distinguished position as one of the gieatest leaders in 
scientific research; hut his observant faculties were by no 
means concentrated upon them exclusively. His intellec- 
tual tentacula expanded in every direction. The history of 
the Belemmtes, the muscular system of recent and fossil 
shells, the piinciples of classification of the animal king- 
dom, the embryology of the salmon, and critical studies 
of special genera of fossil MoUusca — all engaged his 
attention During his travels in England iii 1834 he was 
ever on the alert for new specimens for the innaeum at 
Heuchatel. One characteristic incident of this kind may he 
referred to here. A fine porpoise had been caught by the 
Scarborough fishermen. Agassiz was weary with travd, 
and had but a few hours to remain in the town, hut the 
chance could not be allowed to escape ; the creature was 
purchased, and midnight saw Agassiz and the writer of 
this sketch working by the dim light of two tallow candles 
dissecting the animal, and shipping off its half-cleaned 
bones to Neuchatel, before he ventured to take the much- 
needed rest. 

Subsequently to his first visit to England the labours 
of Hugh Miller, Dr Malcolmson, and other geologists 
brought to light the marvellous ichthyal fauna of the 
Devonian beds of the north-east of Scotland. Murchison 
and Sedgwick had some time previously directed attention 
to the existence of fishes of this geological age, especially 
amongst the bituminous shales of Caithness; but the more 
recent discoveries were of far greater interest than the 
earlier ones, because of the strange forms of the Pterich- 
thya, the Ooccosteus, and other species than made known 
to geologists for the first time. The supposition of Hugh 
Miller, that some of these fishes had vertical instead of 
horizontal mouths, suggestive of a transition from the 
crustacean to the ichthyal type, added fresh interest to 
the subject in the eyes of a philosophic inquirer like 
Agassiz. These fossils were reported upon by bun more 
than once, and were finally made the subjects of a special 
mono^ph, which was published in 1844. Miller’s inter- 
pretation of the structure of the mouth Agassiz soon 
demonstrated to be erroneous. 

The year 1840 witnessed the inauguration of a new 
movement, which has proved to be of the utmost import- 
ance to geological science. Previously to this date De 
Saussure, Veiietz, Charpentier, and others had made the 
glaciers of the Alps the subjects of special study, and 
Charpentier had even arrived at the important conclusion 
that the well-known erratic blocks of alpine rocks scattered 
so abundantly over the slopes and summits of the Jura 
mountains, had been conveyed thither by glaciers. The 
question having attracted the attention of Agassiz, he at 
once grappled with it in his wontedly enthusiastic maauOT. 
He not only made successive journeys to the alpine glaciers 
in company with Charpentier, but he had a rude hut con- 
structed upon one of the Aar glaciers, which for a time he 
made his comfortless home, in order that he might the 
more thoroughly investigate the structure and movements 
of the ice. These labours resulted in the publication of 
his magnificent illustrated folio entitled Etvdes sur les 
Gladers. In this important work the movements of the 
glaciers, their moraines, their influence in grooving and 
rounding off the rocks over which they travelled, producing 
the striations and roches moutmnAs with which we are now 
so familiar, were treated with a comprehensiveness which 
threw into the shade all the writings of previous labourers 
in this field. He not only accepted Oharpentier’s idea that 
some of the alpine glaciers had extended across the wide 
plains and valleys drained by the Aar and the Rhone, and 
thus landed parts of their remains upon the uplands of the 
Jura, but he went still fujiiher in the same direction. He 
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concluded that, at a period geologically recent, Switzeiluud 
had been another Greenland, that instead of a few glaciors 
stretching their restricted Hues across the areas ref ei red to, 
one vast sheet of ice, originating in the higher Alps, had 
extended over the entire valley of north-western Switzer- 
land until it reached the southern slopes of the Jura, which, 
though they checked and deflected its further extension, did 
not prevent the ice from reaching in many jilaces tlie 
summit of the range. At a later period we shall find him 
holdmg a similar view in the case of the vast plains spread 
out between the Andes and the eastern coast of South 
America. The publication of this work gave a fresh impetus 
to the study of glacial phenomena in all parts of the world. 
In 1841 Agassiz spent many weeks in his hut on the 
Lower Aar glacier, where he received as his guest the late 
Professor James Eorbes, who was also engaged upon the 
study of glacial phenomena The latter philosopher, in 
his work on Forway and its GlacierS) recognised in the 
fullest manner his indebtedness to Agassiz for much new 
light respecting the details of glacial action. 

Thus famiharised with the phenomena attendant on the 
movements of recent glaciers, Agassiz was prepared for a 
new and most unexpected discovery which he made in 
1846, in conjunction with the late Piofessor Buckland. 
These two savants visited the mountains of Scotland 
together, and found in six different localities clear evi- 
dence of some ancient glacial action. The discovery was 
announced to the Geological Society of London in a joint 
communication from the two distinguished observers. 
Similar discoveries were subsequently made by Buckland, 
LyeU, Ramsay, and others in various parts of Scotland, 
Westmoreland, Cumberland, and North Wales. The for- 
mer existence of glaciers in each of these mountainous 
districts is a fact that no one now presumes to doubt any 
more than that these glaciers, either directly, or indirectly 
in the shape of icebergs, have at least contributed largely to 
the accumulation of those wide-spread deposits with which 
geologists are familiar under the name of drift and Moulder 
formations. 

But we must now follow Agassiz to a new sphere of 
labour. In 1838 he was appointed to the professorship of 
natural history at Neuchatel, with a very limited income. 
In the autumn of 1846 he crossed the Atlantic, with the 
two-fold design of investigating the natural history and 
geology of the United States, and delivering a course of 
lectures on zoology at the Lowell Institute; and the 
tempting advantages, pecuniary and scientific, presented 
to him in the New World, induced him to settle in the 
United States, where he remained to the end of his life. 
He was appointed professor of zoology and geology in the 
imiversity of Cambridge, U.S., in 1847. He left that post 
in 1851 for a medical professorship of comparative anatomy 
at Charlestown, but returned in 1853 to Cambridge. 

This transfer to a new field, and the association with 
fresh olpects of high interest to him, gave his energies a 
new stimulus. Volume after volume now proceeded 
from his pen : some of his writings were popuJar, and ad- 
dressed to the multitude, but most of them dealt with the 
higher departments of scientific research. His work on 
Lake Superior, and his four volumes of Contributions to 
the Natural History of the United States, were of this latter 
character. But whilst thus working earnestly at Am eri c an 
zoology, he still kept in view more generalised inquiries, 
the fruits of which appeared in 1854, with the title of 
Zoologie GintraXe et Esquisses Gin&rales de Zoologie con- 
tenant la Simeture, le Developpement, la Classification, &c., 
de tom les Types d’Anirmux vivants et dStruits. Before 
leaving these literary labours, we must not overlook the 
valuable service he rendered to science by the formation, 
for his own use, of a catalogue of scientific memoirs an 
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extraordinaiy work for a man whose hands were already so 
full. This catalogue, edited and materially enlarged by 
the late Hugh Strickland, was published by the Ray 
Society under the title of Bihliogmphia Zoologm et Geo- 
logue. Nor must we forget that he was building up 
another magnificent monument of his industry in the 
Museum of Natural History, which rose under his foster- 
ing care, at Cambridge. But at length the great strain 
on his physical powers began to tell. He then sought 
to restore his waning health by a southern voyage. His 
early labours among the fishes of Brazil had often caused 
him to cast a longing glance towards that country, and he 
now resolved to combine the pursuit of health with the 
gratification of his long-cherished desires. In April 1865 
he started for Brazil, along with his admirable wife and an 
excellent class of assistants. Even on shipboard he could 
not be idle. In his outward voyage he delivered a course 
of lectures, open to all his fellow-passengers, but especially 
addressed to his assistants, and intended to mstruct 
them in the nature and bearings of the great problems 
upon which they might hope to throw light during their 
stay in Brazil. An interesting account of this journey, to 
the success of which the emperor of Brazil contributed in 
every possible way, was published by Mrs Agassiz when 
they returned home, laden with the natural treasures of the 
Brazilian nvers. 

In 1871 he made a second excursion, visiting the 
southern shores of the North American continent, both on 
its Atlantic and its Pacific seaboards. He had for many 
years yearned after the establishment of some permanent 
school where zoological science could be studied, not in 
class-rooms or museums of dead specimens, but amidst the 
living haunts of the subjects of study. Like all truly 
great teachers, he had little faith in any school but that of 
nature. The last, and possibly the most permanently in- 
fluential, of the labours of his long and successful life was 
the establishment of such an institution, which he was 
enabled to effect through the liberality of Mr John Anderson, 
a citizen of New York. That gentleman not only handed 
over to Agg.aaiz the island of Penikese, on the east coast, 
but also presented him with $50,000 wherewith per- 
manently to endow it as a practical school of natural 
science, especially devoted to the study of marine zoology. 
Another American friend gave him a fine yacht, of 80 tons 
burden, to be employed in marine dredging in the sur- 
rounding seas. Had Agassiz lived long enough to bring 
all this machinery into working order, it is difficult to ex- 
aggerate the practical advantages which American science 
would have reaped from it when guided by such e^eri- 
enced hands. Ait it was otherwise ordained. The disease 
with which he had struggled for some years proved fatal 
on Dec. 14, 1873. 

A letter to his old friend, Sir Philip M. de Grey Eger- 
ton, Bart., written but a few days before his death, and 
doubtless one of the last that he penned, showed that his 
spirit was stiU as indomitable and his designs as large as 
ever; and one of his latest expressed wishes was that he 
might be spared for four more years in order that the work 
he had contemplated might be completed. 

Our available space will not allow us to give a de- 
tailed sketch of Ae opinions of this remarkable man on 
even the more important of the great subjects which he 
studied so long. From first to last he steadily rejected 
the doctrine of evolution, and affirmed his behef m inde- 
pendent creations. In like manner he retained his confi- 
dence in the former existence and agency of vast continental 
ice-sheets, rather than in the combined action of more 
limited glaciers and icebergs, which nearly aU modem 
geologists recognise as the producers of the drifts and 
boulder-clays. When studying the superficial deposits of 
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the Brazilian plains in 1865, his vivid imagination covered 
even that wide tropical area, as it had covered Switzerland 
before, with one vast glacier, extending from the Andes to 
the sea. His daring conceptions were only equalled by tlie 
unwearied industry and genuine enthusiasm with which he 
worked them out; and if in details his labours were some- 
what defective, it was only because he had the courage to 
attempt what was too much for any one man to accom- 
plish. (w. 0 . w.) 

AGATE (from Achates, a river in Sicily, on the banks of 
which it is said to have been found), a name ajiplicd by 
mineralogists to a stone of the quartz family, generally 
occurring in rounded nodules or in veins in trap rocks. 
The number of agate balls in the rock often give it the 
character of amygdaloid, and when such a rock is decom- 
posed by the elements, the agates drop out, and are found 
in the beds of streams that descend from it, or they may 
be obtained in quarrying. Great quantities are obtained 
from Oberstein and Idar, in Gemiany, wkere there are large 
mamifactories for colouring and polishing the stones; and 
many are brought from India and Brazil. Agate occurs 
in considerable quantity in Scotland, whence the stone is 
familiarly known to lapidaries as Scotch pebble; and very 
large masses of calcedony, a variety of it, are brought from 
Iceland, the Faroe Islands, and Brazil. Agate chiefly con- 
sists of calcedony, with mixtures of common quartz and 
occasional patches of jasper and opal. The colour markings 
are often in concentric rings of varying forms and inten- 
sity, or in straight parallel layers or bands. The colours 
are chiefly gray, v/hite, yellow, or brownish-red. The com- 
position of agate is not uniform; but it usually contains 
from 70 to 96 per cent, of silica, with varying proportions 
of alumina, coloured by oxide of iron or manganese. The 
principal varieties are — 

1. Calcedony. In this the colours are in parallel bands, 
The porosity of this stone, and the presence of iron in it, 
have given rise to a beatitiful artificial process for height- 
ening its natural colours, which has been long practised at 
Oberstein, and probably long known in India. The stones 
best suited for this purpose are such as when recently frac- 
tured imbibe moisture most readily. The stones are first 
dried without heat, then immersed in a mixture of honey 
and water, and afterwards placed in a heated oven, where 
they remain for two or three weeks, constantly covered with 
the liquid. They are then washed, dried, and piit into an 
earthenware vessel containing sufficient sulphuric acid to 
cover them; this vessel is closed and placed in the oven for 
a space varying from one to twelve hours, according to the 
hardness of the stone. The agates are now removed, washed, 
and thoroughly dried; and after being kept in oil for twenty- 
four hours, are cleaned, cut, and pohshed. In the best 
specimens the gray streaks are increased in intensity; some 
exhibit brown streaks approaching to black, while white 
impenetrable parts assume a brighter hue by the contrast 
This is the process employed to convert the veined calce- 
dony or agate into ongx, especially for the production of 
cameos and intaglios, in imitation of the antique sculirtured 
gems, of which admirable specimens are found in the cabmets 
of the curious, and especially in the Florentine Museum. In 
those minute but exquisite works tbe ancient Greeks espe- 
cially excelled; and remarkable specimens of the art have 
been found in the tombs of Egypt, Ass^a, and Etruria. In 
such works the figures, whether in relief or intagUo, appear 
of a different colour from the ground. 

2 Camelian, or red calcedony, when found, is almost 
always brownish or muddy. The foUoiring process is 
employed at Oberstein to convert both this sort and the 
yellowish-brown varieties into a rich red, so as to rival 
the Indian carneHan, which probably also has its colour 
heightened artificially After being thoroughly dried, the 
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stones aie dippeil in sulphuric aci<l,aud immediately exposed 
in a cuvcied eaithemvare ciucible to a red heat: the whole 
is allowed to cool slowly, and when cold the stones are 
removed and washed. 

3. Moclva stmies, originally brought from the East, are 
clear grayish calcedonies, with clouds and dashes of rich 
b own of various shades. They probably owe their colour 
chiefly to art. 

i. Moss agates are such as contain arborisations or cZen- 
diites of oxide of iron, some of which seem to be petrifac- 
tions of real vegetable forms. 

5. Uloodstone is a dark-green agate containing bright 
red spots like blood-drops. 

6. Plasma, a grass-green stone, found engraved in ruins 
at Rome, on the Schwartzwald, and on Mount Olympus, 
appears to be calcedony coloured by chlorite. 

7. Ghrysoprase, found in Silesia, is an agate coloured 
apple-green by oxide of nickel. 

The agate can be cut or sawed easily, and is used for 
making cups, rings, seals, handles for Imivea and forks, 
sword-hilts, rosary beads, and a great vanety of trmkets. 
lilany stones of this kind are marked with reiiresentations 
of men, animals, or inanmiate natural objects, but there 
can be no question that a very large proportion of these are 
to be regarded as productions of art. 

AQ-ATHA.RCHIDES, a celebrated Greek grammarian 
and geographer who flourished about 140 years B.C., vras 
born at Gnidos. Ills works are lost, except those passages 
quoted by Diodorus Siculus and other authors, in which 
he describes the gold mines of Upper Egypt, and gives the 
first philosophical explanation of the inundations of the 
Kilo, which he ascribed to the rains on tlie mountains of 
Etluopia. (Hudson's Gieeh Geographet's.) 

AQATH.tbRCHUS, a Greek painter, commemorated by 
Vitruvius for having first apphed the laivs of perspective to 
architectural painting, w'hich he used successfully in prepar- 
ing scenery for the i)lays of iEschylus. He flourished about 
480 years b.o. 

AGATHIAS, a Greek historian and poet, bomatMyrina 
in Asia Mmor, about 536 A d. He was educated at Alex- 
andria, and in 554 -went to Constantinople, where, after 
studying Roman law for some years, he practised as an advo- 
cate. The title “ Scholasticua,” generally given to Agathias, 
was that by ivhicli advocates were kuowui m Constanti- 
nople. Of the poetiy by Agathias but little remains; his 
Daphniaca (AacfivioKti), a collection of erotic poems, being 
entirely lost, and only the introduction to his KuAo 5 , or 
anthology from earlier and cozitemiiorai'y wnters, being 
extant. A number of his epigrams may be found in the 
Aiitliologia Grceca. His principal work is his history, 
whidi begins, where Procopius ends, with the 26th year of 
the reign of Justinian (553), and carries on the narrative 
of events until 558, It is valuable as a chronicle, but the 
style is turgid, and great ignorance is shown of the history 
and geography of western Europe. It was printed in 
Greek, with a Latin translation by Bonaventura Vulcanius, 
at Leyden in 1594. The best edition is that of Niebuhr 
(Bonn, 1828). A French translation is included m the 
second volume of Louis Cousin’s History of Constaniinopk. 

AGATHO, an Athenian tragic poet, the disciple of Pro- 
dicus and Socrates, celebrated by Plato in his Protagoras 
for his virtue and his beauty. A tragedy of his obtained 
the prize in the fourth year of the 90th Olympiad, and 
He was crowned, in the presence of upwards of 30,000 
persons, w^hen a little over thirty years of age. There are no 
remains of his works, except a few quotations in Aristotle, 
Athenfiens, and others. 

AGATHOCLES, a famous tyrant of Sicily, was the 
son of a potter at Rhegmm. By his aingnlar vigour and 
abilities he raised himself through various gradations of 
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rank till he finally made himself tyrant of Syracuse, and 
then of nearly all Sicily. He defeated the armies of the 
Carthaginians several times, both in Sicily and Africa; 
but at length he met wnth a reverse, and his soldiers’ pay 
being in arrears, they mutinied, forced him to fly his 
camp, and mm-dered Ms sons. Recovering Mmself, he 
relieved Corcyra, which was besieged by Cassander; burnt 
the Macedonian fleet; and revenged the death of his chil- 
dren by putting the murderers, with their wives and fami- 
lies, to the sword. After ravaging the sea-coast of Italy 
he took the city of Hipponium, The last years of his life 
were greatly harassed with ill-health and the turbulence of 
his giaudson Aichagathus. He died m the seventy-second 
year of his age, b.o. 290, after a reign of twenty-eight 
years. 

AGDE, a town of France, in the depaitment of Hdrault, 
on the left bank of the river of that name, 30 miles S.W. 
of Montpellier. It is a place of great antiquity, and is said 
to have been founded, under the name of AgatJie, by the 
Greeks. In the neighbourhood there is an extinct volcano, 
and the town is built of black volcanic basalt, which gives 
it a gi-im and forbidding aspect. It has a fine old Gothic 
cathedral, a college, and a school of navigation. The 
Canal du Midi, or Languedoc canal, uniting the Garonne 
with the Mediterranean Sea, passes under the walls of the 
town, and the mouth of the Hdrault forms a convenient 
harbour, which is protected by a fort. Thus advantageously 
situated, the place commands an extensive coasting trade, 
more than 400 vessels annually entering the port. Soap 
and verdigris are manufactured, and the staple productions 
of southern France are largely exported. Population, 
9747. 

AGE, a term denoting generally any fixed period of 
time, is used more definitely in a variety of senses. Classi- 
cal mythology divided the whole history of the earth into 
a number of periods. Hesiod, for example, in his poem 
Woris and Days, describes minutely five successive ages, 
dming each of which the earth was peopled by an entirely 
distinct race. The first or golden race lived in perfect 
happiness on the fruits of the nntiUed earth, suffered from 
no bodily infirmity, passed away in a gentle sleep, and 
became after death guardian daemons of this world. The 
second or silver' race was degenerate, and refusing to 
worship the immortal gods, was buried by Jove in the 
earth. The third or brazen race, still more degraded, was 
warlike and cruel, and perished at last by iiiter^ violence. 
The fourth or heroic race was a marked advance upon the 
preceding, its members being the heroes or demi-gods who 
fought at Troy and Thebes, and who were rewarded after 
death by being peimitted to reap thrice a-year the free 
produce of the earth. The fifth or iron race, to which tho 
poet supposes himself to belong, is the most degenerate of 
all, sunk so low in every vice that any new change must be 
for the better. Ovid, iu his Metamorphoses, follows Hesiod 
exactly as to nomenclature and very closely as to substance. 
He makes the degeneracy continuous, however, by omitting 
the heroic race or age, which, as Grote points out, was 
probably introduced by Hesiod, not as part of Ms didactic 
plan, but from a desire to conciliate popular feeling by 
mcluding in his poem the chief myths Idiat were already 
current among the Greeks. 

A definite period in history distinguished by some 
special characteristic, such as great literaiy activity, is 
generally styled, with some appropriate epithet, an age. 
It is usual, for example, to speak of the age of Pericles, the 
Augustan age, the Elizabethan age; of the age of the 
crusades, the dark ages, the middle ages, the age of steam. 
Such isolated periods, with no continuity or necessary con- 
nection of any kind, are obviously quite distinct from the 
ages or organically-related periods into which certain 



A a E- 

eminent modern philosopliers have divided the whole 
course of human history. According to Fichte’s scheme 
there are five ages, distinguished by the relative predomi- 
nance which instinct, external authority, and reason have 
in them respectively, instinct bemg supreme in the first 
and reason in the last. Comte’s scheme distinguishes 
three ages according to the state of knowledge in eadi, and 
he supposes that we are now entering upon the third of 
these. In the first age of his scheme knowledge is m-per- 
natural or fictitious; in the second it is metaphysicaL or 
abstract; in the third it is positive or scientific. Schemes 
somewhat similar have been proposed by other philosophers, 
chiefly of France and Germany, and seem to be regarded 
by them as essential to any complete science of history. 

In relation to individual as well as to social hfe, age is 
used with a considerable variety of application. It frequently 
denotes the total duration of life in man, animals, or plants, 
and in this sense belongs to the subject of Longevity v.) 
It also denotes in man the various periods into which his life 
may be divided, either from a physiological or from a legal 
point of view. In the former aspect perhaps the most 
common division is into the four ages of infancy, youth, 
manhood, and old age. These again have been increased 
to sis or seven by some physiologists — infancy, childhood, 
boyhood or girlhood, adolescence, manhood or womanhood, 
age, and old ago or second childhood. While both sebemes 
have a sufficient basis of scientific accuracy, they have also 
each attracted the fancy of the poet. Ovid in his Metamor- 
phoses (xv. 198-213) makes a beautiful comparison between 
the four ages of a man’s life and the four seasons of the 
year, in a passage which has been frequently imitated; and 
the sevenfold division has been exquisitely cast into poetic 
form by Shakespeare in As You lAhe It, act ii scene 7. 
The division of human life into periods for legal purposes 
is naturally more sharp and definite than the foregoing. It 
would be unscientific in the physiologist to name any pre- 
cise year for the transition from one of his stages to anotW, 
inasmuch as that differs very considerably among different 
nations, and even to somo extent among different indi- 
viduals of the same nation. But the law must necessarily 
be fixed and uniform, and even where it iirofesses to pro- 
ceed according to nature, must be more precise than nature. 
The Ptoman law divided human life for its purposes into 
four chief periods, which had their subdivisions — G.) 
Infantia, lasting till the close of the seventh year; (2.) 
The period between injantia and pvhertas, males becoming 
at fourteen and females at twelve; (3.) Adolescentia, 
the period between puberty and majority; and (4.) The period 
after the twenty-fifth year, when males become Tnajores. The 
first period was one of total legal incapacity; in the second 
period a person could lawfully do certain specified acts, but 
only with the sanction of his tutor or guardian; in the 
third the restrictions were fewer, males being permitted to 
manage their own property, contract marriage, and make a 
will; but majority was not reached until the age of tweniy- 
five. By English law there are two great periods into 
which life is divided — infancy, which lasts in both sexes 
until the twenty-first year, and manhood or womanhood. 
The period of infancy, agam, is divided into several stages, 
marked by the growing development both of rights and 
obligations. Thus at twelve years of age a male may take 
the oath of allegiance; at fourteen both sexes are held to 
have arrived at years of discretion, and may therefore 
choose guardians, give evidence, and consent or disagree to 
a marriage. A female has the last privilege from tiie 
twelfth year, but the marriage cannot be celebrated until 
the majority of the parties without the consent of parents 
or guardians. At fourteen, too, both sexes are :IMy re- 
sponsible to the criminal law. Between seven and fourteen 
there is responsibility only if the accused be proved dixli 
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capax, capable of discerning between right and wrong, the 
principle m that case being that mahtia supplet actatem. 
At twenty-one both males and females obtain their full 
legal rights, and become hable to all legal obhgations. A 
seat in the British Parliament may be taken at twenty-one. 
Certain professions, however, demand as a qualification in 
entrants a more advanced age than that of legal manhood. 
In the church a candidate for deacon’s orders must bo 
twenty-three, and for priest’s orders twenty-four years of 
age; and no clergyman is eligible for a bishoiiric under 
thirty. In Scotland infancy is not a legal term. The 
time previous to majority, which, as in England, is reached 
by both sexes at twenty-one, is divided into two stages ; 
pupilage lasts until the attainment of puberty, which the 
law fixes at fourteen in males and twelve m females; 
minority lasts from these ages respectively until twenty-one. 
Minority obviously corresponds in some degree to the 
English years of discretion, but a Scotch minor has more 
personal rights than an Enghsh infant in the last stage of 
his infancy, e.g , he may dispose by wiU of moveable 
property, make contracts, carry on trade, and, as a neces- 
sary consequence, is hable to be declared a bankrupt. 
Among foreign nations the law on this matter is somewhat 
varied. In France the year of majority is twenty-one, and 
the nubile age, according to the Code Napolem, eighteen 
for males and fifteen for females, with a restriction as to 
the consent of guardians. In Germany majority is usually 
reached at twenty-four, though in some states (Bavaria, 
Saxony, ‘Wurtemburg, and Baden) the age is twentyrona 
In the United States the age qualification for a president 
is thirty-five, for a senator thirty, and for a representative 
twenty-five. 

AGELADAS, an eminent statuary of Argos, and the 
instructor of the three great sculptors, Phidias, Myron, 
and Polycletus. There is considerable difference in the state- 
ments of the date when he flourished. Thiersch meets the 
difficulty by supposing that there was another artist of the 
same name. 

AGELNOTH, iExHBLNOTH, or Exhelnoth, known 
also as Aclielnotus, son of Egelmaer the Earl, Archbishop 
of Canterbury in the reign of Canute, was trained in 
the monastery at GlastonWy, for which he afterwards 
obtained new privileges from the king. According to 
William of Malmesbury, he exercised a great and salutary 
influence over Canute in the way both of encouragement 
and restraint. He was appointed dean of Canterbury and 
chaplain to the king, and was raised to the archbishopric 
on the death of Living in 1020. He wisely counselled 
Canute to that course of policy which ultimately led to 
the fusion of Danes and Saxons, and their united resistance 
to the invasion of the Hermans; and similar pacific counsels 
in the church brought about a temporary cessation of the 
mutual persecution on the part of the Benedictine and 
secular dergy. It being necessary that the archbishop 
should visit Eome in person to receive the pall, he repaired 
thither in 1022, and was received by Pope Benedictine 
TIIL with every mark of honour. At Pavia, on his way 
home, he purchased a relic, which was said to be the right 
arm of St Augustine of Hippo, at the cost of 100 talents 
of silver and 1 of gold. This he sent as a present to 
Leofric, the young Earl of Mercia. With his own wealth 
and liberal grants from Canute he restored and adorned 
his cathedraL When Canute died, he made the archbishop 
promise to be faithful to his sons by E mm a, and the pro- 
mise was so truly kept that Harold, the usurper, remained 
uneonsecrated until after the death of Agelnotii (1038). 

AGEH, the chief town of the department of Lotet- 
Garonne in France, is situated on the right bonk of the 
Garonne, 73 miles S.E of Bordeaux Through its ex- 
cdlent water conununlcation it affords an ouilk feu the 
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agricultural produce of tlie district, and forms an entrepot 
of trade between Bordeaux and Toulouse. Its chief manu- 
factures are sail-cloth, cotton, linen, leather, and starch. 
It has a college and several literaiy institutions, and is 
the seat of a bishop and a high court of justice. There is 
a fine bridge of eleven arches over the Garonne. In 1872 
the population was 18,887. 

AGENT, in Diplomacy, Commerce, and Jurisprudence, 
is a name applied generally to any person who acts for 
another. It has probably been adopted from France, as 
its function in modern civil law was otherwise expressed 
in Roman jurisprudence. Ducange (s.v. Agentes') tells us 
that in the later Roman empire the officers who collected 
the grain in the provinces for the troops and the household, 
and afterwards extended their functions so as to include 
those of government postmasters or spies, came to be called 
agentes in reins, their earlier name hsmngheenfriommtarii 

In Diplomacy, a class of semi-ambassadors termed agents 
have been employed generally between states of unequal 
power. The small community might send an agent to 
propitiate some powerful government, and secure its protec- 
tion. A great power would, on the other hand, distribute 
its agents among the petty states which it kept in clientage, 
to see that no counteracting influence was at work among 
them. In tliia shape our Indian government keep agendes 
in the protected and other neighbouring states. Similarly, 
though this class does not fall within the scope of public 
international law, the self-governing British colonies now 
employ agents to attend to their interests and represent 
them in the mother country. The status of diplomatic 
agents, not of the classes of ambassadors, envoys, ministers, 
or chargk d’affaires, is extremely lU-deflned and uncer- 
tain. (Phillimore’s International Law, ii. 246 j Heffter 
Europciisches Volkerreclit, § 222.) See Ambassadoe; 
Diplomacy. 

The law of Peincipal and Agent has its origin in the 
law of mandate among the Romans, and fortunately even 
in England the spirit of that system of jurisprudence 
pervades this branch of the law. The law of agency is 
thus almost alike throughout the whole British empire, 
and a branch of the British commercial code, in which it 
is of great importance that different nations should under- 
stand each other’s system, differs only slightly from the 
law of the rest of Europe. 

In a general view of the law of agency it is necessary 
to have regard to the rights and duties of the principal, 
the agent, and the public. The agent should not do -what 
he has no authority for; yet if he be seen to have authority, 
those with whom he deals should not be injured by secret 
and imusual conditions. The employer is bound by what 
his agent does in his name, but the public are not entitled 
to take advantage of obligations which are known to 
be unauthorised and unusual. The agent is entitled to 
demand performance by the principal of the obligations 
undertaken by him witMn the bounds of his commission, 
but he is not entitled to pledge him with a recklessness 
which he would certainly avoid in the management of his 
own affairs. It is in the regulation of these powers and 
coiTespondiug checks in such a manner that the legal 
principle shall apply to daily practice, that the niceties of 
this branch of the law consist. 

Agents are of different kinds, according to their stipu- 
lated r consuetudinary powers. The main restraint in the 
possible powers of an agent is in the old maxim, ddegatvjs 
non potest delegare, designed to check the complexity that 
might be created by inquiries into repeatedly-deputed 
responsibility. The agent cannot delegate his commission 
or put another in his place ; hut in practice this principle 
is sometimes modified, for it so may arise from the nature 
of his office that he is to employ other persons for the 


accomplishment of certain objects. Thus, there is nothing 
to prevent a commercial agent from sending a portion of 
the goods entrusted by him to his own agent for disposal. 

In the general case agency is constituted by the 
acceptance of the mandate or authority to act for the 
prmcipal, and the evidence of this may be either verbal 
or in writing. The English statute of frauds requires an 
agent to have authority in writing for the purposes of its 
1st, 2d, and 3d clauses relating to leases. “And it is 
a general rule, that an agent who has to execute a deed, 
or to take or give livery or seisin, must be appointed by 
deed for that jiurpose. Moreover, as a corporation aggre- 
gate can in general act only hy deed, its agent must be 
so appointed, though it would seem that some trifling 
agencies, even for corporations, may be appointed without 
one.” (Smith’s Mercantile Law, B. I. chap, iv.) It is a 
general rule that those obligations which can only be 
undertaken by solemn formahties cannot be entered on by 
a dele^te who has not received his authority m writing. 
But it IS often constituted, at the same time that its extent 
is defined, by mere appointment to some known and recog- 
nised function — as where one is appointed agent for a 
banking establishment, factor for a merchant, broker, 
supercargo, traveller, or attorney. In these cases, usage 
defines the powers granted to the agent; and the employer 
will not readily he subjected to obligations going beyond 
I the usual functions of the office; nor wiU the pubHc dealing 
with the agent be bound by private instructions inconsist- 
ent with its usual character. While, however, the public, 
ignorant of such secret limitations, are not bound to respect 
Ihem, the agent himself is liable for the consequences of 
tmnsgressing them. Agency may also be either created 
or enlarged by implication. What the agent has done with 
his principal’s consent the iiubhc are justified in believing 
him authorised to continue doing. Thus, as a familiar 
instance, the sen^ant who has continued to purchase goods 
for his master at a particular shop on credit is presumed 
to retain authority and trust, and pledges his master’s 
credit in farther purchases, though he should, without tlie 
knowledge of the shopkeeper, apply the articles to his 
own uses. The law is ever jealous in admitting as acces- 
sories of a general appointment to any particular agency 
the power to borrow money in the principal’s name, to 
give his name to bill transactions, and to pledge him 
to guaranties; but all these acts may be authorised by 
impheation, or by being the continuation of a series of 
transactions, of the same kind and in the same line of 
business, to which the principal has given his sanction. 
Thus an employer may, hy the previous sanction of such 
operations, be liable for the bills or notes drawn, indorsed, 
and accejjted by his clerk or other mandatary; nay, may 
be responsible for the obligations thus incurred after the 
mandatary’s dismissal, if the party dealing with him knew 
that he was countenanced in such transactions, and had 
no reason to suppose that he was dismissed. In ques- 
tions of tliis land the distinction between a general and 
a special agent is important. A general agent is employed 
to transact all his principal’s business of a particular kind, 
at a certain place, — as a factor to buy and sell, a broker 
to negotiate contracts of a particular land; an attorney to 
transact his legal business; a shipmaster to do aU things 
relating to the employment of a ship. Such an agent’s 
power to do everything usual in the line of business in 
which he is employed is not limited by any private restric- 
tion or order unknown to the party with whom he is deal- 
ing. On the contrary, it is incumbent on the party dealing 
with a particular agent, i.e., one specially employed in 
a single transaction, to ascertain the extent of bis autho- 
rily. The law applicable to a mercantile agent’s power tO' 
pledge or otherwise dispose of the goods entrusted to him 
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being in an unsatisfactory state, a statutory remedy was 
applied to it by an Act of 1825 (6 Geo. IV c. 941, which 
required amendment in 1842 (5 and 6 Viet, c 39). 

The general object of these measures, which appear 
to extend to Scotland, is to make transactions with an 
agent in possession of goods as safe as dealing with the 
owner, to all who treat with him, as purchasers or other- 
wise, in good faith, and in ignorance of his want of owner- 
ship. Thus, when an agent ships goods in his own name, 
the consignee is entitled to a lien on them for any advances 
to the agent, or liabilities on biUs or notes, if he has not 
notice by the biU of lading or otherwise at or before the 
time of the advance or receqit that such person is not the 
actual and honCt. fide owner. The presumption in such 
cases is ownership; and the burden of disproving it, as 
well as of showing that the consignee was aware of the 
mere agency, falls on the person questioning the validity. 
By the statutes, the pemon entrusted with and in possession 
of a bill of lading, dock warrant, warehouse-keeper’s certi- 
ficate, wharfinger’s certificate, or other dehvery warrant, is 
held the owner of the goods it represents, so as to render 
valid any transaction for their sale or disposition of the 
goods, or the deposit or pledge thereof, or of any part 
thereof, to parties ignorant of the limited ownership. Be- 
sides their effect in rendering valid, in this more compre- 
hensive manner, operations conducted under the appearance 
and supposition of absolute ownership, the acts have 
separate provisions for the security of those who deal 
with agents, knowing them to be such. The acts, how- 
ever, must be studied in their very words, which are not 
remarkable for clearness. The following brief descrip- 
tion of their general effect, taken from Chitty’s Oollec- 
tim of Statutes, may be useful : — “ First, where goods or 
documents for the delivery of goods are pledged as a 
security for present or future advance*), with the knowledge 
that they are not the property of the factor, but without 
notice that he is acting without authority, in such a case 
the pledgee acquires an absolute lien. Secondly, where 
goods are pledged by a factor without notice to the pledgee 
that they are the property of another, as a security for 
a pre-existing debt, in that case the pledgee acquires the 
same right as the factor had. Thirdly, where a contract 
to pledge is made in consideration of the delivery of other 
goods or documents of title, upon which the person deliver- 
ing them up had a lieu for a previous advance (which is 
deemed to be a contract for a present advance), in that 
case the pledgee acquires an absolute lien to the extent 
of the value of the goods given up.” The statutes are 
applicable only to proper mercantile transactions, and not, 
for example, to advances upon the seciuity of furniture in 
a furnished house to the apparent owner. (See Smith’s 
Leading Gases, vol. i. p. 759 sqq., 6 th ed.) 

The obligations of the principal are — ^to pay the agent’s 
remuneration, or, as it is often called, commission, the 
amount of which is fixed by contract or the usage of 
trade; to pay all advances made by the agent in the 
regular course of his employment; and to honour the 
obligations lawfully undertaken for him. The agent is 
responsible for the possession of the proper skill and means 
for carrying out the functions which he undertakes. He 
must devote to the interests of his employer such care and 
attention as a man of ordinary prudence bestows on his 
own — a duty capable of no more certain definition, the 
application of it as a fixed rule being the function of a 
jury. He is bound to observe the stnetest good faith; and 
in some instances the law interposes to remove him from 
temptation to sacrifice his employer’s interests to his own: 
thus, when he is employed to buy, he must not be the seller; 
and when employed to sell, he must not be the purchaser. 
He ought only to deal with peisoiis in good credit, but he 
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is not responsible for their absolute solvency unless he 
guarantee them A mercantile agent guaranteeing the pay- 
ments he treats for is said to hold a del ci'edere commission. 

In Scotland the procurators or solicitors who act in 
the preparation of cases in the various law-courts, and all 
who take out the attorney licence, are called agents. See 
Attoeney. 

In France, the Agents de Change were formerly the class 
generally licensed for conducting all negotiations, as they 
were termed, whether in commerce or the money market. 
Of late the teim has been practically limited to those who 
conduct, like our stockbroke”s, transactions in public stock 
and It is undei stood that it is rather as speculators than as 
agents that the majority of them adopt the profession. 
The laws and regulations as to courtieis, or those whoso 
functions were more distinctly confined to transactions in 
merchandise, have been mixed up with those applicable to 
agents de change. Doum to the year 1572 both functions 
were free; but at that period, paitly for financial reasons, 
a system of licensing was adopted at the suggestion of 
the Chancellor I’Hojntal. Among the other revolutionary 
measures of the year 1791, the professions of agent and 
courtier were again opened to the public. Many of the 
financial convulsions of the ensuing years, which were due 
to moie serious causes, w'ere attnbiited to this indiscrimi- 
nate removal of restrictions, and they were reiniposed m 
1801. From that period regulations have been made 
from time to time as to the qualifications of agents, the 
security to be found by them, and the like. They are now 
regaided as public officers, appointed, with certain privileges 
and duties, by the government, to act as intermediaries 
in negotiating transfers of public funds and commercial 
stocks, and for deahng in metallic currency. 

AGESILAUS, king of the Lacedremonians, the second 
of the name, son of Archidamus II., was, through the 
influence of Lysander, raised to the throne in 398 b. a, 
in opposition to the superior claim of his nephew Leoty- 
chides. Immediately on his accession he advised the 
Lacedaemonians to anticipate the king of Persia, who was 
making great preparations for war, and attack him in his 
own dominions. He was himself chosen for this expedition, 
and gained so many advantages over the enemy that, if 
the league which the Athenians and the Thebans formed 
against the Lacedeemonians had not obliged him to return 
home, it seems probable that he would have carried his 
victorious arms into the very heart of the Persian empire. 
But he readily gave up all these triumphs to come to the 
succour of his country, which he happily relieved by his 
victory over the allies at Chseronea, in Boeotia, 394 bo. 
He obtained another near Corinth ; but, to his great mor- 
tification, the Thebans afterwards gained seveml victones 
over the Lacediemonians. This at first raised a clamour 
against him. He had been ill when the course of victory 
turned in favoiu* of the enemy; but as soon as he was able 
to act in person his valour and pnidence prevented the 
Thebans from reaping the advantages of their successes ; 
so that it was generally beheved that, had he been in 
health at the beginning, the Lacedaemonians would have 
sustained no losses, and that -without him all would have 
been lost. It cannot be denied, however, that his fond- 
ness for war occasioned many losses to his countrymen, 
and led them into enterprises which in the end con- 
tributed much to weaken their power. He died in the 
third year of the 103d Olympiad, being the 84th year of 
his age and 38th of his reign, and was succeeded by Ms 
son Archidamus. Agesilaus, though a vigorous ruler and 
great general, was of small stature, and lame from his 
birth. PTia accession to the throne was, indeed, opposed 
on this ground, an oracle having foretold evils to Sparta 
under a lame sovereignty. As we have seen, the oracle was 

T. — 36 
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SO far falfiUeil tKat many troubles befell tlie state during 
Ins reign. Few of tliese, however, are traceable to the 
policy of the king, whose public Me was illustrated by a 
series of brilliant rictories over the enemies of his country. 
In character, Agesilaus seems to have possessed the Spartan 
virtues of courage, temperance, and fortitude, without the 
Spartan vices of hardness, cupidity, and injustice. His 
life and merits have been commemorated by Xenophon, 
Plutarch, Diodorus Siculus, and Cornelius Kepos. 

AGGREGATION, States op, the three states— 
lifluid, and gaseous— m winch matter occurs, depending on 
the degree of cohesion that subsists between the molecules 
or atoms of material bodies. In the solid state, the mole- 
cides cohere so firmly that their relative positions cannot 
be changed without the application of force, and the body 
retains a definite form ; in the liquid state, they move 
freely and readily on each other, the cohesion that^ exists 
being so slight that the body has itself no form j in the 
gaseous state, they are afl:ected by an elastic force that 
amounts to repulsion, tending to separate them, and so 
diffuse them through an increased space. The metals, 
glass, wood, &c., are solids j water and atmospheric air are 
the most familiar types of hquid and gaseous bodies. The 
name fluid is sometimes used to denote both gases and 
liquids, which are designated elastic and non-elastic fluids 
respectively. These states of aggregation are not in every 
case — man y now believe they are not in any case — ^per- 
manent and unchangeable. Metals can be melted and 
vaporised ; the liquid water is convertible into ice and into 
steam ; and a number of what were formerly reckoned fixed 
or permanent gases have been liqmfi.ed and solidified. Soli<fe 
are reduced to liquid, and liquids to gaseous forms, princi- 
pally by heat ; pressure effects changes of the opposite kind. 

AGHRIM, or AuaHKiM, a sm^ village in Galway, 4 
miles W. of Ballinasloe, is rendered memorable by the de- 
cisive victory gained there, on 12th July 1691, by the 
forces of William III, under General Ginkell, over those 
of James II, under the French general St Ruth. The lush, 
nnmberiag 25,000, and strongly posted behind marshy 
ground, at first maintained a vigorous resistance; but 
Ginkell, having penetrated their line of defence, and their 
general being struck down by a cannon-ball at this critical 
moment, they -were at length overcome and routed with ter- 
rible slaughter. The loss of the English did not exceed 700 
IdUed and 1000 wounded ; while the Irish, in their disastrous 
flight, lost about 7000 men, besides the whole material of 
the army. Tins defeat rendered the adherents of James in 
Ireland incapable of farther efiforts, and was speedily fol- 
lowed by the complete submission of the country, 

AQINCOURT, or Azincoitet, a French village, in the 
department of Pas de Calais, situated in 50* 35' N. lat, 
2® 10' E. long., famous on account of the victory obtained 
there by Henry V. of England over the French. Follow- 
ing the example of severM of his predecessoi-s, the young 
king crossed over to France in the third year of his reign 
on a military expedition. Haviug landed at the month of 
the Seine, he took and sacked Harflenr after a siege of 
thirty-six days, but the army was so much reduc^ in 
strength, especially by disease, that some of Henry’s ad- 
visers counselled a return home -without following up the 
advantage. The proud spirit of the young king, however, 
would not submit to this, and he resolved on a march 
through the country to what was then the English forti- 
fied town of Calais, though he knew that a force vastly 
superior to his own was in the field to oppose him. On 
the morning of Friday, the 25th of October, 1415 A.D., 
St Crispin’s day, the English and French armies were, 
ranged in order of battle, each in three lines, -with bodies 
of cavalry on both wings. The Constable d’Albert, who 
commanded the French army, fell into the snare that was 
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laid for him, by drawing up his army in a narrow plain 
between two woods. This deprived him in a groat mea- 
sure of the advantage he should have derived from the 
prodigious superiority of his numbers, by obliging him to 
make his lines unnecessarily deep, and to cro-w'd his troops, 
particularly his cavalry, so close together that they could 
hardly move or use their arms. The numbers of the 
French are differently estimated at from 50,000 to 150,000 
men, but the latter number is a gross exaggeration. The 
first hne was commanded by the Constable d’Albert, the 
dukes of Orleans and Bourbon, and many other nobles ; 
the dukes of Alengon, Brabant, and Barre conducted the 
second line; and the eails of Marie, Damartine, Faucon- 
berg, <kc., were at the head of the third hne. The king of 
England placed 200 of his best archers in ambush in a 
low meadow on the flank of the first line of the French. 
His Q-wu first line consisted wholly of archers, each of 
whom, besides his bow and arrows, had a battle-axe, a 
sword, and a stake pointed with iron at both ends, which he 
fiv fid before him in the ground, the point inclining outwards, 
to protect him from cavalry. This was a new invention, 
and had a happy effect. That he might not be encum- 
bered, Henry dismissed all his prisoners on their word 
of honour to surrender themselves at Calais if he obtained 
the -victory, and lodged all his baggage near the -village of 
Maisoncelles, in his rear, under a slender guard. The 
Tn{>.in body of the English army, consisting of men-at-arms, 
was commanded by Henry in person ; the vanguard, com- 
mitted to Edward Duke of York at his particular request, 
was posted as a wing to tiie right ; and the rearguard, 
commanded by Lord Camois, as a -wing on the left. The 
archers were placed between the -wings, in the form of a 
wedge. The Imes being formed, the king, in shining 
armour, mounted on a fine white horse, rode along them, 
and addressed each corps -with a cheerful countenance and 
in encouraging language. To inflame thour resentment 
against their enemies, he spoke of the cruelty practised by 
the French against their prisoners; and to rouse their love 
of honour, he declared that every soldier in the army who 
behaved well should thenceforth be deemed a gentleman, and 
entitled to bear coat armour. The two armies, dra-wn up 
I in tTiis manner, stood a considerable time gazing at one 
another in silence. But the English king,, dreading that 
I the French would discover the danger of their situation 
and decline a battle, commanded the charge to be sounded, 
about ten o’clock in the forenoon. At that instant the 
first line of the English kneeled down and kissed the 
groxmd; and then starting up, discharged a flight of 
arrows, -a'liich did great execution among the crowded 
ranks of the French. Immediately after, upon a signal 
bring given, the archers in ambush arose, and, discharg- 
ing their arrows on the flank of the French line, threw it 
into some disorder. The bat-tie now became general, and 
raged with great fury. The English archers, having 
expended all their arrows, threw away their bows, and 
rushing forward, made dreadful havoc with their swords 
and battle-axes. The first line of the enemy was by these 
means defeated, its leaders being either kiRed or taken 
prisoners. The second line, commanded by the Duke 
d’Alengon (who had made a vow either to kill or take tho 
king of England, or to perish in the attempt), now ad- 
vanced, and was met by the second line of the English, 
led by "the king. The duke forced his way to the king, 
and assaulted him -with great fury; but Henry brought him 
to the ground, where he was instantly despatched by the 
surrounding soldiers, recei-ving mnumerable wounds. Dis- 
couraged by this disaster, the second line made no more 
resistance, and the third fled without striking a blow; 
yielding a complete and glorious -victory to the English, 
after a violent struggle of three hours’ duration. In the 
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circumstances, the victory could not be followed up. Henry 
and bis army returned at once by Calais to England, and 
entered London with a pageant of unprecedented splendour. 
The number slain in the battle is variously stated. The 
loss to tbe conquerors is generally reckoned at 1600 men, 
and tbe French are said to have left 10,000 slain on the 
field, iucluding the constable, three dukes, five counts, and 
ninety barons. (See the Histories of Britain ; and Battle 
of Affincourt, by Sir Harris Nicolas ) 

AGIO (Ital. agrjio, exchange, discount), a term used in 
commerce to denote the difference between the real and 
the nominal value of money. In some states the coinage 
is so debased, owing to the wear of circulation, that the 
real is greatly reduced below the nominal value Where 
this reduction amounts, e.g.j to 5 per cent., if 100 sove- 
reigns were offered as payment of a debt in England while 
such sovereigns were current there at their nominal value, 
they would be received as just payment ; but if they were 
offered as payment of the same amount of debt in a foreign 
state, they would be received only at their intrinsic value 
of £95, the additional £5 constituting the agio. Where 
the state keeps its coinage up to a standard vdue, no agio 
is required. The same principle is applied to the paper 
currency of a country when reduced below the bullion 
value which it professes to represent. According as there 
is more demand for gold or for paper money for the pur- 
poses of commerce, it often becomes necessary, in order to 
procure the one of the higher current value, to pay a 
premium for it, which is called the agio. In countries 
where silver coinage is the legal tender, agio is sometimes 
allowed for payment in the more convenient form of gold. 

AGIS. Four kings of this name reigned at different 
periods in Sparta. The first of the name was the son of 
Eurysthenes, and is supposed to have reigned about 1032 
B.a The designation of ITelots is said to have had its rise 
in his time, from the unsuccessful revolt of the inhabitants 
of Helos, and their final enthralment by the Spartans. 

Agis II. succeeded his father Archidamus, and reigned 
from 427 to 399 b.o. He distmguished himself during 
the Peloponnesian war as an able and successful general, 
and headed the Spartans at the great and decisive battle 
of Mantinea. 

Agis HI. succeeded his father Archidamus III., 338 B.C. 
He took an active part in the league of the Grecian states 
against Alexander the Great, and at the head of their forces 
defeated a Macedonian army under Corragus. He was 
slain, about 331 bo., in a battle with Antipater, unda* the 
walls of Megalopolis. 

Agis IV., son of Eudamidas II., and lineally descended 
from Agesilaus 11., succeeded his father 244 B.O., and 
reigned four years. He was more distinguished for the 
social reforms he attempted to introduce at Sparta than 
for his success as a general. The degenerate state of the 
Spartan commonwealth led him to attempt a reformation 
by restoring the institutions of Lycurgus, and, in the spirit 
of a true reformer, he set the example in his own person 
and household. His excellent intentions were seconded 
by all the younger and poorer portion of the community; 
but the rich and luxurious were vehemently opposed to 
measures which threatened to interfere so seriously with 
their influence and pleasures. His colleague, Leonidas, 
headed the opposition, and busily propagated the suspicion 
that Agis aspired to tyranny, by obliterating’ the d^tiuo- 
tions of society and increasing the power of the multi- 
tude. Agis was supported by the influence of his uncle 
Agesilaus, who, being deeply in debt, was highly favour- 
able to Ihe proposed changes. Lysander and Mandroe- 
lides, two of the ephori, were also strenuous promoters of 
the reform. When the time came for Agis to propose in 
the senate a general discharge of debts and a new division 
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of lands, the measure was lost by a minority of one. The 
triumph of Leomdas, however, was short. Being accused 
by Lysander of having violated the laws, he took refuge in 
the temple of Mmerva, and refusmg to appear in his own 
defence, was degraded from his dignity and banished to 
Tegaja. His son-in-law, Cleomhrotus, was elected in hia 
stead. The next election of ephori proved unfavourable to 
the party of Agis. Lysander and Mandroclides were tried 
for innovation, but succeeded in persuading the two kings 
to eject the new magistrates from office, wMch was effected 
in the midst of much tumult. The reformation might 
now have been estabhshed but for the intrigues of Agesi- 
laus, whose selfish schemes counteracted the good inten- 
tions of the two kings At this time the Achmans sent 
to Sparta for assistance in the war with the iEtohans, 
which was granted. Agis received the command of the 
troops, and though he gained no advantage over the cau- 
tious Aratus, the Achaeau general, he conducted the 
campaign with considerable credit from the good discipline 
he maintained in his army. On his return he found that 
the misconduct of Argesilaus had resulted in a revolution 
and the recall of Leonidas. He took refuge in the temple 
of Minerva, Cleombrotus in that of Neptune, Leonidas 
contented himself with banishing his son-in-law, but re- 
solved on the ruin of Agis. The unfortunate was 
accordingly seized and cast into prison, where, after a 
mock trial, he was sentenced to be strangled. His mother 
and grandmother in vain entreated to gain him a public 
hearing : they were msidiously permitted to visit him in 
prison, where they shared his fate. 

AGISTMENT (from the old French ghir or gir, to lie ; 
see Bdin. Ilev., voi cxxviii. p. 79), the profit arising from 
taking m cattle to he and pasture in one’s lands, applied 
more particularly, in the first instance, to the proceeds of 
pasturage in the king’s forests. The tithe of agistment, 
or “tithe of cattle and other produce of grass lands,” was 
formally abolished by the Act of Union, on a motion sub- 
mitted with a view to defeat that measure. (See Bdm. 
Bev., voL xxxiv, p. 73.) 

AGNANO, Lago b’, a small circular lake near Naples, 
about two miles in circumference, and evidently situated 
m the crater of an extinct volcano. On its banks are the 
stufe, or natural vapour-baths of San Germane, beneficial 
in cases of rheumatic disease; and on its opposite shore is 
the famous Grotta del Qane, from the floor of which car- 
bonic acid is continually evolved, 'rising to a height of 
about 18 inches, in such quantity as to kiU dogs that 
enter it, while a man, on account of his erect posture, 
wholly escapes the effects of the gas. (See Spallanzani’s 
Travels.) The grotto is a small artificial excavation, 12 
feet long by 4 or 5 wide and 6 feet high, seemingly made 
for obtaining puzzolano, or earthy volcanic tufa. 

AGNATES {Agnodi), in Roman Law, are persons related 
through males only, as opposed to cognates. Eelationship 
by agnation was founded on the idea of the family held 
together by the patma potestas; cognatio involves simply 
the modern idea of kindred, 

AGNESI, Mabia Gaetana, an Italian lady pre- 
eminently distinguished for her scientific attainments, was 
bom at Milan on the 16th of May 1718, her father being 
professor of mathematics in the university of Bologna. 
When only nine years old, she had such command of 
Latin as to be able to publish an elaborate address in that 
language, maintaining that the pursuit of liberal studies 
was not improper for her sex. By her thirteenth year 
she had acquired Greek, Hebrew, French, Spanish, Ger- 
man, and other languages. She was in consequence gene 
rally known as “ the Walking Polyglot.” Two years later 
her father began to assemble in Ms house at stated in- 
tervals a circle of the most learned men in Bologna, before 
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whom she read and maintained a series of theses on the 
most abstruse philosophical questions. President De 
Brasses has given an interesting account of one of those 
meetings, at which he wms present, in his Lettres sur 
ritalie (tom i. p. 243); and a permanent record of 
Agnesi’s share in them has been preserved in the Proposi- 
tiones Philosophcce, which her father caused to be pubhshed 
m 1738. These displays, being probably not altoge^er 
congenial to Maria, who was of a retiring disposition, 
ceased in her twentieth year, and it is even said that 
she had at that age a strong desire to enter a convent. 
Though the ivish was not gratified, she lived from that time 
in a retirement almost conventual, avoiding all society, and 
devoting herself entirely to the study of mathematics. 
The most valuable result of her labours was the Institnnmi 
Amlitidie ad Uso della Gioventn Itaham, which was pub- 
lished at Milan in 1748. The first volume treats of the 
analysis of finite quantities, and the second of the analysis 
of mfinitesiiiials. A French translation of the second 
volume, by D’Antelmy, with additions by Bossut, appeared 
at Paris in 1775 ; and an English translation of the whole 
work by Colson, the Lucasian professor of mathematics at 
Cambridge, was published after his death at the expense 
of Baron Masferes. The great merit of the work was 
universally recognised at the time of its publication; and 
though in the long interval that elapsed before the English 
translation appeared the methods of analysis had been 
greatly improved, it was recognised by a writer in the 
Eslmhurgh Peview (1803) as still the best introduction to 
the works of Euler and other mathematicians of the con- 
tinent. Madame Agnesi also wrote a commentary on the 
Conic Sections of the Marquis de I’Hfipital, which, though 
highly praised by those who saw it in manuscript, was 
never published. In 1760, on the illness of her father, 
she was appointed by Pope Benedict XIV. to occupy the 
chair of mathematics and natural philosophy at Bologna 
After the death of her father, in 1762, she carried out a 
long-cherished purpose by giving herself to the study of 
theology, and especially of the fathers. Another purpose, 
which seems also to have been long cherished, was now 
also fulfilled. After holding for some years the office of 
directress of the Hospice Trivulzio for Blue Nuns at Milan, 
she herself joined the sisterhood, and in this austere order 
ended her days (1799). 

AGNESI, Maeia Tjeeesa, sister of the above (died 
1780), was well known as a musician, having composed a 
number of cantatas, besides three operas — Sophonisbe, Giro 
in Ai-menia, and NitocrL 

AGNOETjE (from dyi/oeu, to be ignorant of), in Church 
History, a sect of ancient heretics who maintained that 
Christ’s human nature did not become omniscient by its 
union with His divinity. Its founder was Themistius, a 
deacon of the Monophysites in Alexandria in the 6th cen- 
tury. The sect was anathematised by Gregory the Great. 

AGNOLO, Baggio d’, wood-carver, sculptor, and archi- 
tect, was born at Florence in 1460. The first was his 
original calling, and he attained considerable distinction in 
it before he turned his attention to architecture, which he 
went to Borne to study in 1530. He still carried on 
wood-caiving, and his studio was the resort of the most 
celebrated artists of the day — Michael Angelo, Sansovius, 
the brothers Sangallo, and others. On his return to 
Florence he devoted himself chiefly to architecture, and 
planned many of the finest palaces and villas of that dty, 
such as the Villa Borghese and the Palais Bartolini. The 
latter was the first dwelling-house which had what had 
previously been confined to churches — ^frontispieces of 
columns to the doors and windows. For introducing this 
fashion Agnolo incurred the ridicule of the Florentines; 
but it nevertheless established itself finnly. Another 
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much-admired work of this architect is the campanile 
or bell-tower of the church Di Santo Spirito in Florence 
He was also engaged to complete the drum of the cupola 
in the metropohtan church 1)> Santa Maria del Fim'e; but 
Mi nbflftl Angelo found fault with his plans, and the work 
remains unexecuted to this day. He' died in 1543, leaving 
three sons, arcliite ts, one of whom, Giuliano, completed 
his father’s unfinished works. 

AGNONE, a town of South Italy, at the foot of Monte 
Capraro, 20 miles N W. of Cainpobasso. It has 10,230 m- 
habitants, chiefiy employed in the manufacture of cojiper 
wares, for the excellence of which it is celebrated. 

AGNUS DEI, the figure of a lamb bearing a cross, 
symboh'cal of the Saviour as the “ Lamb of God.” The 
device occurs in mediaeval sculptures, but the name is 
especially given in the Church of Borne to a small cake 
made of the wax of the Easter candles, and impressed 
with this figure. Since the 9th century it has been custo- 
mary for the popes to bless these cakes, and distribute 
them, on the Sunday after Easter, among the faitliful, by 
whom tliey are highly prized as having the power to avert 
evil In modern times the distribution has been limited 
to persons of distinction, and is made by the pope on his 
accession, and every seven years thereafter. 

Agntts Dei is also the popular name for the anthem 
beginning with these words, which is said to have been 
introduced into the missal by Pope Sergius I. (687-701). 
Based upon John i 29, the Latin form is Agnus Dei, qui 
tollis peccata mundi, miserere nobis. In the celebration of 
the mass it is repeated three times before the communion, 
and it is also appended to many of the litanies 

AGOBABD, a Frank, born in 779, became coadjutor to 
Leidrad, archbishop of Lyons, in 813, and on the death of 
the latter succeeded him in the see (816). He was one of 
the chief supporters of Lothaire and Pepin in their con- 
spiracy against their father, Louis le Debonnaire, and was 
in consequence deposed by the council of Thionvillo (836). 
On making an apology for his conduct, and becoming 
reconciled to the emperor, he was reinstated in 837. 
Agobard’s works, which were edited by Baluze in 1665 
(2 vols. 8vo), show him to have been a man of clear 
mtellect, strongly ojiposed to the superstitious notions of 
the time. He wrote against image-worship, the belief in 
witchcraft, the ascription of tempests to the influence of 
sorcerers, and trial by the ordeal of fire and water. In 
the adoptionist controversy Agohard took a prominent part 
on the orthodox side. He died at Saintonge in 840. 

AGONALIA, in Roman Antiquity, festivals celebrated 
on the 9th January, 21st May, and 11th December in each 
year, in honour of Janus, whom the Bomans invoked before 
undertaking any affair of importance. Ovid, in his Fasti, 
i 319-332, mentions various etymologies of the word. 

AGONIO LINES (from d privative, and ywvta, an 
angle), the imaginary lines on tlie earth’s surface where 
the magnetic needle indicates no declination or deviation 
from the terrestrial meridian — that is, points to the true 
north and south. There are two great primary agonic 
lines, varying from time to time, the courses of which for 
the epochs 1787 (from Hansteen’s Magnetismus der Erde) 
and 1840 (by General Sir E. Sabine) are figured in Keith 
Johnston’s Physical Atlas. 

AGONOTHETA, or Agonotiietes (dywv and riBryja), 
in Grecian Antiqviiy, was the president or superintendent 
of the sacred games. At first the person who instituted 
the ^mes and defrayed the expenses was the Agonothetes; 
but in the great public games, such as the Olympic, Pythian, 
(fee., these presidents were the representatives of different 
states, or were chosen from the people in whose country 
the games were celebrated. They received the several 
titles of atcrvp.vfjTai, jSpa^euTai, uy<i)vdp)(ai, dycovoStKOM, 
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adkoderat. They were aldo called pa^BovxoL or pafiSovofwi, 
from the rod or sceptre emblematic of their authority. 

AGOEA (dyetpo), to congregate), the place used among 
the ancient Greeks as a pubhc market, and corresponding in 
general with the Eoman forum. From its convenience as 
a meeting-place, it became in most of the cities of Gieece 
the general resort for social and political purposes. In 
Thessaly, however, the market-place was kept apart from 
“the field of freedom,’' where the commons met, and at 
Sparta a similar provision was made by the institutions of 
Lycurgus, that nothing might distract the attention of the 
auditors. At Athens, with the increase of commerce and 
political interest, it was found advisable to call public 
meetings at the Pnyx or the temiile of Bacchus ; but the 
important assemblies there, such as meetings for ostracism, 
were held in the agora. In the best days of Greece the 
agora was the place where nearly all public traffic was con- 
ducted. To frequent it, therefoie, was equivalent to being 
actively engaged in business j and “he has forsaken the 
agora,” indicated that a man was a suspicious character. 
The agora was most frequented in the forenoon, and then 
only by men. Slaves did the greater part of the purchasing, 
though even the noblest citizens of Athens did not scruple 
to buy and sell there. The name dyopd was also given 
(and this is perhaps the primary use of the word) to the 
assembhes of the people in the Grecian states. These 
assemblies were convened by proclamation by order of the 
sovereign power, a herald inviting all concerned to the agora. 
The right of speech and of vote in these assemblies appears 
to have been restricted to the nobles, aU that was allowed 
to the populace being the indication of their sentiments 
on the topics brought before them by signs of applause or 
disapproval. At Athens the old agora lay to tlie west of 
the citadel. It was adorned with trees planted by Cimon 
the conqueror of the Persians, and around it numerous 
public buildings were erected, such as the senate hall and 
the law courts. The new agora lay to the north of the 
Acropolis, in the Eretrian quarter. Pausaniaa is the ^eat 
architectural authority on the agor® of Megalopolis, Corinth, 
Elia, Messina, Sparta, &o. Palladius and Vitruvius also 
give details. The remains of different agor® are described 
in the works of Texier, Newton, Barth, and other travellers. 

AGOEANOMOI, magistrates in the republics of Greece, 
whose position and duties were similar to those of the 
®diles of Eome. In Athens there were ten, chosen annu- 
ally by lot, five of whom took charge of the city, and five 
of the harbour. The former saw to the maintenance of 
order and decency in the markets, took cognisance of the 
purity of the articles exposed for sale and of all weights 
and measures, and collected the dues; the latter received 
the harbour dues and enforced the shipping regulations, 

AGOEDO, a town in North Italy, 12 miles N.W. of 
Belluno. The valley of Imperina, in its vicinity, contains 
the richest copper mines in Italy. Population, 3000. 

AGOSTA, or Augusta, a city of Sicily, 14 miles N. of 
Syracuse, and in the province of that name. It is built on 
a peninsula, and is united to the mainland by a narrow 
causeway. By some writers it is supposed to occupy the 
site of ancient Megam KyhlcBa. The modem city, which 
was founded by the emperor Frederick II, in 1229-33, suf- 
fered severely during the wars of succeeding centuries, and 
was several times sacked. It had, however, attained consider- 
able opulence when, in 1693, it was overthrown by an earth- 
quake, the effects of which were aggravated by the explosion 
of the powder magazine of the citadel. One-third of the 
inhabitants perished in this disaster. When the cily was 
rebuilt, the streets were laid out in parallel lines, and the 
houses were constructed with low roofs, so as to mitigate the 
results of any recurrence of the calamity. Agosta is forti- 
fied towards both sea and land; and the harbour, though 
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rather difficult of access, is commodious and well sheltered. 
The chief trade of the town is in salt; and the other exports 
include wme, cheese, oil, honey, and sardines. Near Agosta 
the Dutch were defeated by the French in a naval engage- 
ment in 1676, and their famous admiral, De Enjlier, was 
mortally wounded. Population (1865), 9735. 

AGOSTINI, Leonaedo, an eminent antiquary of the 
17th century, born at Siena After being employed for 
some time by Cardinal Barberini to collect works of art for 
the Barberini palace, he was appointed by Pope Alexander 
VII. superintendent of antiquities in the Eoman states. 
He issued a new edition of Paruta’s Sicilian Medals, with 
engiavings of 400 additional specimens; but a promised 
volume of letterpress explanation never appeared. In con- 
junction with Bellori he also published a work on antique 
sculptured gems, which was translated into Latin by Gro- 
novius (Amsterdam, 1685). 

AGOSTINO and AGNOLO (or Angelo) DA SIENA, 
two brothers, architects and sculptors, who flourished in the 
first half of the 14th century. Della VaUe and other com- 
mentators deny that they were brothers. They certainly 
studied together under Giovanni Pisano, and in 1317 were 
jointly appointed architects of their native town, for which 
they designed the Porta Eomana, the church and convent 
of St Francis, and other buildings. On the recommenda- 
tion of the celebrated Giotto, who styled them the best 
sculptors of the time, they were chosen to execute the tomb 
of Guido, bishop of Arezzo, which that artist had designed. 
It was esteemed one of the finest artistic works of the 14th 
century, but unfortunately was destioyed by the French 
under the Duke of Anjou. 

AGOSTINO, Paolo, an eminent Itabaii musician, born 
at Valerano in 1593. He studied under Naniiu, and suc- 
ceeded Ugohm as conductor of the Pope’s orchestra in St 
Peter’s. His musical compositions are numerous and of 
great merit, an Agnus Dd for eight voices being specially 
admired. He died in 1629. 

AGOUTI, a genus of mammals (the Dasyprocta) found 
in South America and in some of the West Indian islands, 
belonging to the same family as the guinea-pig, viz., that 
of Gavidoe in the order Rodentia. The largest and com- 
monest species is the I). Aguti, somewhat resembling a 
rabbit, but about the size of a hare, whence it is sometimes 
called the rabbit or hare of South America. The feet have 
large and strong claws, but the animal does not burrow; 
the hind legs are very long, and when eating it squats on 
them, feeding itself with its fore-paws; and the tail is, 
except in one species, a very short naked stump. The 
agoutis are gregarious, live chiefly in woods, and feed on 
vegetables exclusively, especially on roots and nuts. They 
commit great havoc in sugar plantations by gnawing the 
roots of the canes, and in sugar-growing localities are there- 
fore destroyed as vermin. The flesh, which is tender and 
well-flavoured, is a common article of diet in Guiana and 
Brazil. When the Antilles and Bahamas were discovered 
they are said to have been overrun with these animals, 
which were the largest quadrupeds then found in the islands. 

AGEA, a division, district, and city of British India, 
under the jurisdiction of the lieutenant-governor of the 
North-Western Provinces. The Agea Division comprises 
the six districts of Agra, Etdwah, Mainpurf, Farrakhdbid, 
Etah, and MathurA It is bounded on the N. by the 
Ahgarh district; on the W. by the Bhartpur, Dholpur, 
and Gwalior states; on the S. by the Jalaun and Oawn- 
pur districts; and on the E. by the Ganges. Agra division 
contains, according to the census of 1872, a population of 
6,038,136 souls; of whom 4,607,946 are Hindus, 427,834 
Mahometans, fl.Tid 2356 Christians and others. 

Agea Disteiot lies between 26“ 43' 45" and 27“ 24' 
15" N. lat., and between 77“ 28' and 78“ 53' E. long. 
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It is bounded on the K by tlie district of Matliur^j on 
tlieE. bytke Mainpuri and Etdwak districts; on the S. by 
tlie Crwahor territory and the Dholpur state; and on the W. 
by the Bhartpur territory. Its area in 1872 was returned 
at 1S73 square miles, and its population at 1,094,184- 
souls. The general appearance of the district is that com- 
mon to the Doab, a level plain intersected by watercourses 
(nalus) and ravines. The only hills are the sandstone eleva- 
tions in the west and south-we.st of the district. The prin- 
cipal rivers are the Jamnd, Chambal, Uttangan, and IChari. 
The Jamnd intersects the district, cutting off the sub- 
divisions of Itmadpur and Fu’ozdbAd ; and a branch of the 
Aligarh division of the Ganges Canal passes through its 
northern parts. The general elevation of the district is 
estimated at from 650 to 700 feet above the level of the 
sea. The soil is sandy; many of the wells are brackish, 
and the local water supply is scanty. The failure of the 
periodical rains during the monsoon suffices to produce 
great scarcity, sometimes reaching the famine point. Only 
live towns are returned by the census as coutahiing up- 
uards of 6000 inhabitants, viz,, Agra city (the capital of 
the district), population 149,008; Fathipur Sikrf, the site 
of Akbar’s famous mosque and palace, 6878; FirozilbAd, 
14,255; PinAhdt, 6571; and SaiinuA, 5704. There are 
three municipahties, viz., Agra city, FirozAbAd, and Fathi- 
pur Sikrf. These muncipahties derive their local revenue 
from octroi and from property within the municipal limits. 
The total municipal income and its incidence per head of 
the population are as follows ; — Agra city, municipal income, 
£15,441, incidence per head, 2s. 0|d.; FirozAbAd, £724 — 
Is. per head; Fathipiu’ Sikrf, £366 — Is. per head. The 
land revenue of the whole district was stated in 1871 at 
£162,882, and the gross revenue at £660,526. A scheme 
of rural instruction by means of indigenous schools was 
introduced in 1848. In 1871-72 there were 431 schools 
in the district, attended by 10,823 pupils, of whom 8820 
were Hindus, 1293 Mahometans, and 710 of other deno- 
minations. The educational establishments within the city 
will be described below. The police force consisted of 
1358 regular police in 1871, equal to one man to every 
1’37 square miles of area, or one to every 805 inhabitants; 
and a village watch or rural constabulary of 1921 men, 
being one man to every 0 97 square miles of area, or one 
to every 670 inhabitants. The chief crimes of the district, 
in common with the rest of the Doab, are burglary and theft. 

Age A City, situated on the banks of the JamnA river, 
in 27® 10' jN". lat., and 78° 5' E. long., is the head-quarters 
of the division and cajiital of the district. Formerly it was 
the provincial capital also, but since the mutiny i^e seat 
of government has been removed from Agra to AUahAbAd. 
The dty, which is about 4 miles in length by 3 in breadth, 
sweeps along the banlcs of the river in a semicircle. The 
principal thoroughfares are a fine broad street intersecting 
the town from north to south; and the Strand, which runs 
along the banks of the river for a distance of 2 miles. 
This road measures 80 feet in width, and is said to have 
been constructed by the destitute poor durmg the famine 
of 1838. In 1846 the population of the city was esti- 
mated at 66,000; in 1872 it was ascertained to be 149,000. 
The conservancy and improvement of the town are in the 
hands of a municipal committee, which derives its funds 
principally from octroi duties. In 1 871-72, the municipal 
income was returned as foEows Octroi duties, £13,687; 
miscellaneous receipts, such as rent from land belonging to 
the mumcipality, &c., £1864— total, £16,441. The details 
of municipal expenditure were as follow r — ^Establishment 
and cost of coUection, £1667, 12s.; police, £4041, 12s.; 
conservancy, £1749, 12s.; lighting, £672, 14s.; watering, 
£266, 10s.; original works, £3661, 16s.; repairs, £1429, 28.; 
education, £120; vaccination, £36, 6s.; dispensary, £360; 
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charities, £240; grants to cantonments, museum, &-c., 
£1466, 2s. — ^total, £16,599, 6s. The principal educational 
establishment in Agra is the Government College, a hand- 
some building, situated in the civil lines a short distance 
from the town. It was established in 1820; in 1872 it 
contained 385 pupils. The other chief schools are the St 
John’s College, established by the Church Missionary 
Society in 1854, the Victoria College, estabhshed in 1862; 
and St Peter’s Catholic College. These three colleges in 
1872 had 643 pupils on their rolls. There is also a medical 
college, foimded in 1853. The total number of students 
admitted into it during the sixteen years from 1855 to 
1870 inclusive, was 1168, of whom 235 passed the jire- 
scribed exammation and received appointments in the 
government medical service. The Agra fort has a very 
imposing appearance, but is of no great strength. It occu- 
pies a large space of ground on the banks of the nver, 
enclosed by high walls and towers of red stone. The fortress 
was constructed by the Emperor Akbar in the latter part 
of the 16th ccntiuy, and exceeds a mile in circuit. In 
1803 the place was hold by the MarhattAs; but being 
invested by Lord Lake’s army, it surreudered after a day’s 
bombardment. During the mutiny of 1857 it formed a 
place of refuge for the European and Christian community 
of Agra, and was threatened by the insurgent sepoys. The 
buildmgs of most note uuthin the walls of the fort are the 
palace and haU of audience of ShAh JahAn, and the Motf 
Masjid, or “ Pearl Mosque.” 

the centre of the paloce," says Mr Feignsson in his Eislorij 
of ArMcdure^ vol. ii , pp. 699-700, “is a great court 600 feet hy 
370, surrounded by arcades, and approached at the opposite ends 
through a succession of beautiful courts opening into one another 
by gateways of gi’cat magnificence. On one side of this court is 
the great hall of the palace, the DfwAui-Khds, 208 feet hy 76, 
supported hy three ranges of arcades of exquisite beauty. It is open 
on three sides, and \\ith a niche for the throne at the back, luis 
hall 13 now used os an arsenal. Behind it are two smaller couits, 
the one contaimng the Diwdni-Am or hall of private audience, 
the other the hoi’em The hall in the former is one of the most 
elegant of ShAh Jahdn’s buildings, being -wholly of white marble 
inlaid with precious stones, and the design of the whole being in 
the best style of his mgu." 

The Moti Masjid or Pearl Mosque is the most elegant 
mosque of Indian-Mahometan architecture. Mr Fergus- 
son describes it as foll ows: — 

“ Its dmiensions aie considei-able, being externally 285 feet oast 
and west, hy 190 feet noith and south, and the coui’tj’-ard 155 feet 
squai'e. The mass is also considerable, as the whole is raised on a 
terrace of artificial construction, by the aid of which it stands well 
out from the surrounding buildings of the foit. Its chief beauty 
consists in its com-tyard, which is wholly of white maible from the 
pavement to the summit of its domes. In design it somewhat 
resomhles the great Dehli mosque, except Hiat the minarets are 
omitted, and the side gateways are only recesses. The western part, 
or mosque properly so called, is of white maihle inside and out ; 
and, except an msciiption from the Kui-an inlaid with black marble 
as a frieze, has no ornament whatever beyond the lines of its own 
graceful architectni’e,” 

Agra, however, is even more famous for the TAj-Mahal, 
a splendid mausoleum built by the Emperor ShAh Jahdn 
for the remains of his favourite wife, MumtAzA Mahal, and 
where he himsdf is also buried. The building is of white 
marble, with four taU minarets of the same material, one 
at each corner. The whole rises from an elevated marble 
terrace. The following account is extracted from Mr 
Fergusso n’s H istory of Architecture, pp. 692-694: — 

“The enclosure, including the gardens and outer court, is a 
paraHeiogi’am of 1860 feet by more than 1000 feet. The outer coiirl^ 
surrounded by arcades ana adorned by four gateways, forms an 
oblong occupying in length the whole breadth of the inclosure, by 
about 450 feet in depth. The principal gateway, measuring 130 
feet by 140, leads &om the court to the gardens, which,' -with their 
marble canals and fountains and cypress trees, are almost as heauti-. 
ful as the tomb itself. The tomb stands on a raised platform 18 
feet high, faced with white marble, and is exactly 318 feet square. 
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At each comer of this terrace stands a minaret 133 feet in height, 
anil of the most exquisite propoitions — inoie beautiful, peihdps, 
than auy other in India. In tlie centre of the maible platform 
Ltauils the mausoleum, a squaie of 186 feet, with the corners cut off 
to the extent of 33 feet 9 inches. The centre of this la occupied by 
the piineipal dome, 68 feet m diameter and 80 feet in heighl^ under 
which IS an mclosuie foi-med by a screen of trellis- woik of white 
maible, a chef-c^osuvi e of elegance in Indian art. ATitlim this stand 
the tivo tombs. These, how'ever, as is usual in Indnin seiiulelues, 
are not the trae tombs ; the bodies rest in a vault level with the 
surface of the ground, beneath plainer tomhslones jilaced exactly 
undeiiicath those in the hall above. In each angle of the building 
is a smaller dome of tw'o storeys in height, 26 feet 8 inches on 
diainetei, and connected by various piassages and halls. The hght 
to the cential apartment is admitted only through double screens of 
w'hite marble treUis-wort of the moat exquisite design, one on the 
outer aud one on the inner face of the w’alls In our climate tins 
would piodiice nearly complete darkness ; but in India, and in a 
building ivholly composed of white maible, tins was required to 
temper the glare, which otherwise would have been mtoleiable As 
it IS, no words can expie&s the chastened beauty of that central 
chamber, seen in the soft gloom of the subdued light whicli reaches 
it through the distant and half-dosod opemngs that smrountL it. 
When used as a iiloasure palace, it iniust have been the coolest and 
the loveliest of garden retreats, and now that it is sacred to the 
dead, it is the most graceful and most impressive of the sepulchiea 
of the -woilJ. This building is an early example of that system of 
inlaying -with precious stones winch became tlie great chaiaetenstie 
of the style of the Mughula after the death of Akbar All the span- 
drils of the Taj, all ttie angles and more important architectural 
details, are heightened by bemg inlaid uith precious stones, such 
as agates, bloodstones, jaspeis, and the like. These are combined 
in -meatlis, scrolls, and fi'ets, as exquisite in design as they are 
beautiful in colour; aud, lelieved by the pure ivliita marble in 
which they are inlaid, they form the most heautiful pd pieaous style 
of ornament ever adojited in architecture. It is lavishly bestowed on 
the tombs themselves aud the screens that surround them, but moie 
sparingly introduced on the mosque that forms one wing of the TAj, 
and on tlie fountains and smTounding buildings. The judgment,^ in- 
deed, with which this style of ornament is apportioned to the various 

E arts is almost as remarkable as the ornament itself, and conveys a 
igh idea of the taste and skill of the Indian architects of this age. ’ 

Tavernier, in his Travels (vol. iii., p. 94), mentions that 
20,000 workmen were incessantly employed on this work 
during a period of twenty-two years. The tomb of the 
Emperor Akbar is contained in a splendid mausoleum at 
Sikandr4, a suburb of Agra city. 

AGEAM, or Zagrab, the capital of the Austrian pro- 
vince of Croatia, is finely situated on a hill near the banks 
of the Save, in 45° 49' N. lat, and 16° 1' E. long., 160 
1 -niloa south of Vienna. It is the seat of the governor of 
Slavonia and Croatia, of a bishop, of ^e courts of justice, 
and of the meetings of the provincial diet. Agram is 
divided into three parts, called the upper aud lower towns, 
and the town of tho bishop. It has a lyceum, Hbraiy, 
museum, gymnasium, an ancient cathedral, and a large 
library. Some silk and porcelain are manufactured, and a 
brisk trade is carried on in grain, potash, tobacco, and 
honey. Population in 1869, 19,857. 

AGEAEIAlSr LAWS {Leges Agranoe\ when used in the 
most extended signification of the term, are laws for the 
distribution and regulation of property in land. The his- 
tory of those enactments is not only important as explana- 
tory of the constitution of the ancient republics, but is 
rendered highly interesting by the conflicting opinions wMch 
have been entertained respecting their object and operation. 
It seems to'have been a notion generally entertained in the 
ancient world that every citizen of a country should be a 
landholder] and that the territory of a state, so far as it 
was not left uninclosed or reserved for public pu^oses, 
should be divided in equal portions among the citizens. 
Such a distribution of public land seems to have been acted 
Upon as a recognised principle from the earliest period to 
which historical records extend. Hence we find 

the Almighty giving express instructions to Moses as to the 
mfl.rtpfiv in which the land of Canaan was to be po^^oned 
out among the Hebrews (Hum. xx ri ii. 54), and naming the 
persons to whom the division was to be entrusted (Hum. 


xxxiv. 16-18), A division of the land was accoidingly 
made, and the portion assigned to each man became his 
inalienable property, and. descended in perpetuity to his 
heirs and successors. Ey the law of Jubilee, aU lands were 
restored fiee of encumbrances on the recurrence of the 
“year of release,” so that, though a man’s estate might, in 
the interval, have been repeatedly sold or alienated, yet on 
the return of the fiftieth year it reverted to the heirs of the 
original possessor (Lovit. xxv. 10). In tho republics of 
ancient Greece, and also in the Grecian colonies, a similar 
principle of division of land prevailed (Thuc. v. 4, Herod, 
iv, 159). Lycurgus is represented by Plutarch {Lycur.) 
as redividing the whole terntoiy of Laconia into 39,000 
liarcek, of which 9000 were assigned in equal lots to as 
many Spartan families, and 30,000, also in equal lots, to 
their free subjects ; and although this statement is not borne 
out by any of the early Greek historians, and is even incon- 
sistent w'lth the assertion of Aiistotle {Folit. ii. 4), yet it is 
valuable as recognising the principle of the division of the 
public lands. (See Thirlwidl’s Jlist. of Greece, chap, viii., 
and Grote’s Ilist. of Greece, jiart ii. chap, vi., ivith the 
authorities there quoted.) 

It was long a prevalent and undisputed opinion that tho 
territories of the Hebrews, and of the republics of ancient 
Greece, were divided into equal portions, and that the 
object of such a distribution was to maintain a state of 
equahty among all the members of the community. This, 
however, does not appear to be consistent with the dis- 
tractions of rank which we find admitted in Scripture ( J osh. 
ix. 15 j xxii. 14; 1 Sam. ix. 21, &c., &c.)j and from a 
remark of Thucydides (i. 6), taken in connection with the 
statement of Aristotle [Folit, ii 9), it may be legitimately 
inferred that property did not continue to be equally dis- 
tributed at Lacedsemon. Distinctions of rank are clearly 
recognised in the legislation of Solon. Aristotle, in the 
Second Book of his Politics (chap, vi., &c.), explains the 
constitutions of several of the ancient republics, and endea- 
vours to show how the population is to be accommodated 
to this equal division of land; but it would be foreign to 
our object to review his arguments. It may be sufficient 
to remark that such an attempt to arrest the progress of 
enterprise is altogether inconsistent with the spirit of liberty 
which gave life and energy to the ancient republics j and 
that, though it might have been carried into effect under 
the despotism of Persia or the predominant rule of the 
kings of Macedonia, it was entirely at variance with the 
freedom of opinion which prevailed in Greece, and the 
stubborn resistance to control which animated the Eomana 
after the expulsion of thekin^ But granting that such 
a policy had been practicable, it would have been bigbly 
inexpedient. The ignorant Hindu might remain satisfied 
with the caste which nature had transmitted to him through 
successive generations, because his progenitors had been 
prevented from emerging from their obscurity; but the 
dtwens of Greece and Italy, being themselves constituent 
members of the body politic, and not ignorant of the power 
thereby conferred on them, could not have been kept in 
check by the same principle of fear. Such an attempt, 
moreover, to prevent the acquisition of property -vyould 
have obstructed the advancement of the arts of civilised 
life, would have extinguished those feelings of palrtoti^ 
which led the Greeks so often to hazard their lives in 
defence of their country, and, by engendering discontent 
and evdting internal commotions, would have made them 
an easy prey to their enemies. 

The expression Agrarian Laws, however, is more com- 
monly applied to the enactments ^ong the EomflM for 
the management of the public domains [agerpiMievL) ; and 
to an account of these the remainder dE our space must be 
devoted. It is a singular fact that, while ahn ost every other 
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atibject connected mtli tlic Roman constitution Imd been 
successfully investigated and explained, the object and in- 
tention of the agrarian laws were entirely misunderstood 
by scholars for many centuries after the revival of letters. 
They were mvaiiably represented as intended to prohibit 
Roman citizens from holding property in land above a 
certain fixed amount; and as authorising the division 
among the poorer citizens of the estates of piivate indi- 
viduals when these exceeded the prescribed limit, thus 
legalising a system of plunder which would have been 
subversive of aU social order. ITo such doctrine had, 
indeed, been admitted in any well-regulated state, ancient 
or modern, nor did anything analogous to it appear in the 
principles or practice of the Roman constitution; yet the 
expressions used by the ancient authors in reference to these 
■enactments, and the disturbances to which they mvanably 
gave rise, seemed to justify an unfavourable interpretation , 
and the opinion, when once propounded, was uncondition- 
ally received by successive geneiations of learned men, 
notwithstanding the many embarrassments and contiadic- 
tions to which it led. 

Romulus is represented as dhdding his small territory 
among the members of his infant community at the rate of 
two jugera (each extending to two-thirda of an English 
acre) a-piece, as inheritable property. The whole district, 
however, was not thus assigned, one portion was set apart 
fur the service of the gods and for the royal domains; and 
another was reserved as common laud for pasture. The 
stock kept on the common land served to eke out a main- 
tenance which iyro jugera could not otherwise have furnished 
to a family, and an agistment was paid to the common- 
wealth for the pasturage. It is probable that the same 
prmoiple prevailed under the regal government, and that 
successive adjustments of the territory were made. Such 
a law existed among those of Servius Tullius. The equality 
of property thus established seems to have been considered 
as a fundamental principle of the Roman constitution ; and 
the agrarian laws were regarded as the necessary means of 
wresting from the large proprietors the possessions which 
they had illegally acquired. MacMavelli and Montesquieu 
both participate in this mistake, and are far from condemn- 
ing the agranan laws, even when taken in the common 
meaning. The former alleges that the interest of every 
republic requires that the state should be rich and the 
citizens poor, and thus justifies the assumed spoliation; 
while Montesquieu receives it as an historical fact that 
Romulus adoiJted the principle of equality in his origiiial 
distribution of the territory of Rome as the future ground 
of her strength, and that the tribunitian contests were but 
attempts to restore the original constitution, Adam Smith 
{Wealth of Nations, b, iv. chap. vii. part i.) assents to the 
same interpretation, without, however, any expression of 
approval. 

The correct interpretation of the agrarian laws must thus 
be considered as of modern date. Amidst the violence of 
the French Revolution a scheme for the equal division of 
the national property was advocated, with great popular 
favour, by some of the fi-autic leaders, who sought a sanc- 
tion for their extravagances in precedents drawn from the 
ancient republics, and particularly from the agrarian laws 
of the Romans. The subject was thus invested witih a new 
interest, and engaged the attention of Professor Heyne of 
Gottingen, who in 1793 {Opts. Acad. iv. 350-373) ad- 
dressed to the members of his university a paper in which 
he successfully combated the opinions which, up till that 
time, had been entertained respecting them, and showed 
that their object had been entirely misunderstood. Other 
writers, as Heeren and Hegewisch, embraced and illustrated 
his views ; but it was reserved for the acuteness and leam- 
mg of liriebiihr fully to develop the theory which had been 


suggested, and to demonstrate the fact “ that the agrarian 
laws of the Romans were iii no case intended to interfere 
with or affect private property in land, but related exclu- 
sively to the public domain The theory of Niebuhr was 
too startling to meet with universal approval. It has 
accordingly been assailed by Rudorfif, Bureau de la Malle 
{Eeon. Edit, des lionutines), Puchta, and others, who have 
ingeniously and plausibly supported the opinions formeily 
maintained; but their arguments fail to produce conviction. 
(Glass Mus., voL ii.) The language of Livy passim, when 
referring to the agrarian laws, is inexplicable unless the 
interpretation of Niebuhr be adopted . — 

“If,” says Dr Arnold, “amongst Niebulii’s countless sendees to 
Bomau liistory, any single one may claim oui gratitude beyond the 
test, it is his explanation of the ti’ue nature and character of the 
ngianan laws. I’wenty-four years have not yet elapsed since he fiist 
pubhshed it, hnt it has already overthrown the deeply-rooted false 
impressions which prevailed universally on the subject, and its 
ti'uth, like Newton’s discoveries in natural science, is not now to be 
proved, but to be taken as the veiy corner-stone of all our re- 
searches into the iXteinal state of the Eoman people” (Eist. oj 
Rome, vol. u.) 

In almost all countries the legal property of the land has 
been originally vested in the sovereign, whether we are to 
understand under that name a single chief, a jiarticular 
portion of the nation, or the people at large. In the same 
manner, the property of all the land in a conquered country 
was held to be transferred to the sovereign power in the 
conquering state, and was assumed with more or less ligour 
as circumstances seemed to require. From the eaihest times 
a portion of the Roman temtory was thus regarded as the 
property of the state, and the profits arising from it were 
applied to the public seiwice. The pubhc domain (ager 
puhlicm) was at first small, but was gradually extended by 
the right of conquest till it embraced a large portion of the 
whole peninsula In this process of extension the sub- 
jugated communities were frequently mulcted of a propor- 
tion of their lands, varying according to the alleged offence 
or the resistance vf'hich they had offered to the arms of the 
conquerors. Thus the Boii were deprived of one-half of 
their territory; the Hemici forfeited two-thirds; and the 
whole of the ag&i' Campanus, the richest district in Italy, 
was taken from the inhabitants of Capua on the capture of 
their city after its revolt to Hannibal. 

The lands thus acquired were disposed of in various ways. 
A portion of them was frequently sold by auction to meet 
the immediate necessities of the state, and was thus con- 
veyed in perpetuity to the purchasers. The disposal of the 
remainder depended on the nature and condition of the 
land, and its position in reference to the bulk of the com- 
munity* If in good condition and at no great distance 
from the city, it was frequently assigned, in small allot- 
ments of seven jugera (between 4 and 6 acres), to those of 
the poorer citizens, whose services in war gave them a claim 
upon the state; while in hostile districts and on exposed 
frontiers military colonies were iilanted, each colonist 
receiving a fixed quahtity of land. In both these cases 
the land so assigned ceased to form part of the public 
domain, and became the property of the recipients. In 
some cases the land, after having been assumed as pubHc 
property, was allowed to remain in the hands of the former 
owners, who became the tenants of the state for a fixed 
period, and paid a certain rent to the Roman exchequer. 

The preceding remarks refer only to arable or meadow 
land, vineyards, or ohve-gardens, which could be turned to 
immediate advantage. It is obvious, however, that in a 
country the greater part of which was acquired by conquest, 
large districts must have been laid waste, the inhabitants 
wi^ their houses destroyed, and neither cultivators nor 
the means of cultivation left. Arrangements of a differ- 
ent description were therefore necessary for lands in this 
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position. Wide ranges of country, fit only for pasture, liad 
to be disposed of, and were available to those alone who were 
able to stock thorn with flocks and herds, and to provide 
slaves to attend to and protect their property. Hence it 
was usual for the state to invito persons possessed of the 
necessary means to enter upon the occupation of such lands 
on advantageous terms, an invitation with which the 
patricians, as being the wealthy class, could alone comply. 
The ordinary conditions were, that after the land was again 
brought into cultivation, the occupants should pay as rent 
one-tenth of the produce of the corn-lands, and one-fifth of 
the vines and fruit-trees, with a moderate rate per head for 
sheep and cattle grazing on the public pastures. The lands 
were not assigned for any definite period; the occupants 
were merely tenants at will, liable to extrusion whenever 
the state found it necessary to employ the land for any 
other purpose. It was a fundamental principle of Eoman 
law that prescription could not be pleaded against the 
state; and consequently, though the right of occupancy 
might not only be transmitted from heir to heir, but might 
also be sold, no length of time could alter the precarious 
nature of the tenure by which the lands were held. The 
state always reserved to itself the power of resuming pos- 
session when it thought fit; and though such resumption 
might in many cases be attended by individual hard&hip, 
it was nevertheless justified by the original contract. 

Much of the obscurity connected with the Roman agrarian 
laws has arisen from a misapprehension of the meaning of 
the words possidere, possessor, and possessio. These terms, 
when used in a strictly legal sense, denote merely occupancy 
by a tenant, and never imply an absolute right of property. 
The act of occupancy was termed usus, and the benefit 
derived by the state 

“The ager pablieus,'’ says Professor Ramsay, “having been ac- 
quired and occupied as explained above, numerous abuses arose in 
process of time, especially among the tenants belonging to the 
second class These being, as we have said, in the earlier ages, ex- 
clusively patricians, who at the same time monopolised the admin- 
istmtion of public affairs, they were in the habit of dofiauding the 
state, either by neglectmg altogether to nay the stipulated propor- 
tion of the produce, or by pupng less than was duo ; or, nn^y, 
by claiming, what was in reality ager pubhoiis, as their own piivate 
property , it being easy, of course, in the absence of all strict super- 
intendence and of scientific surveys, to shift the land-maiks which 
separated public from private property. Meanwhile the d^clencies 
in the public treasuiy were made up by heavier taxes ; and the 
plebeians complained that they were impoverished by new imposts, 
while the lands belonging to the community, which they had ac- 
quired by their blood, if fairly managed, would yield a sufficient 
return to meet aU demands upon the exchequer ; or, if portioned 
out iu allotments among themselves, afford them the means of sup- 
porting the increased burdens. These complaints, unquestionably 
founded in justice, were soon vehemently expressed, and were 
revived from time to time more or less loudly, and enforced more 
or less earnestly, according to the state of public feeling and the 
energy of the popular champions. It is true that the wealthier 
plebeians soon became tenants of the ager puiliffus as well as the 
patricians ; but although this circumstance materially strengthened 
the hands of the occupiers, it did not improve the condition of the 
poor, or make them less keenly alive to the injustice of the system 
against which they protested,” {Marnuil of Bom. Ant%g. p. 228.) 

Assuming, then, that the agrarian laws had for their 
solo object the distribution and management of the public 
lands {ager puUicus), their effect must have been felt in 
two ways: — (1.) In enforcing the regular payment of rent 
from the occupants, preventing them from exceeding the 
limits assigned to them, and compelling the surrender of 
portions for division among the poorer citizens; and (2.) 
In insisting upon the immediate application of newly- 
acquired territories to the establishment of colonies, or its 
assignment to individuals. It is obvious that the laws 
first referred to, as involving long-established interests, 
would necessarily lead to violent contests. 

The first agrarian law, properly so called, was proposed and 
passed by Sp. Cassius Yiscellinns, when consul, 486 b.o. (Liv. iL 


41, Dionys viu 76), but respecting the piovisions of this wo have no 
precise mformation. Cassius was himself a patrician, and we may 
theiefoie r^er tliiit the law did not encioach upon the just lights 
of the dominant class to which he belonged It is not the olijectof 
this article to tiace m detail the various measures which weiu pro- 
posed, and the agitations with which they were severally attended. 
Three such aie recoided duiing the 4th centuiy b.o. (Liv. iv 86, 
47, 48) ; but by far the most important measure of this class, and 
that which served as the model of nearly all subsequent agrarian 
laws, Avas that earned by C. Licinius Stolo, when tribune of the 
people, m 367 B. o (Liv, vi. 42). The provisions of this laiv were : 
(1 ) That no one should occupy more than 500 jugera (about 333 
acres) of the public land, (2.) That none should have moio than 
100 large and 500 small cattle gracing on the public piastiircs , and 
(3.) That every occupant of the public lands shouhl employ a 
certam piopoition of free labourers m cultivating it. Niebuhr 
(vol. m. p. 11, &c. Niig. transl.) has endeavouied to supply the 
other details ; but these can be received merely as ingenious, and 
It may be successful, conjectiues For an able contioA’'eisy as to 
this law see Class. Micseum, vol. li 

After the excitement occasioned by the passing of the Licmian 
law had subsided, two centuries were allowed to pass with only a 
smgle mterference (Valei Max. v. 4, 6 , Polyb, u. 21) ivith the 
occupants of the public lands j and diinng that time laige additions 
had been made to the possessions of the state by tlie confiscations 
consequent upon the second Punic war. In the meantime the 
wealthier families had extended their possessions greatly beyond the 
limits presciibed by the Licimon law ; while the small propiietors 
had disappeared, and the poor continued to increase. In 133 B.o., 
Tibenns Gracchus proposed and carried a modification of the 
Liciman. law (Liv. Ivoii. ; Appian, i. 9), which hia premature 
death prevented from being carried into effect , and a similar lesnlt 
attended the enactment of his brother (Liv. Bpit. lx ) Both were 
set aside or eluded after the death of Cams. Dunng the period 
which preceded the subversion of the repiihlie various other laws 
were passed for the distribution of the public lands , but these it is 
not necessaiy to enumerate. It may be mentioned, in conclusion, 
as a significant fact, that the prominent advocates of the agraiiau 
laws, Cassius, Licinius, and the Giacohi, all belonged to the class 
which would have been injured by their opeiation nad they led to 
an imduo interference with private property. (&. p.) 

AGREDA, a town of Spain, in tke province of Old 
Castile, 23 miles N.E. of Soria. It is the cMef town of 
the mountainous district of the same name, and is built 
on the skirts of the Sierra Moncayo. At Agreda the river 
Queiles is crossed by a fine stone bridge of one arch. 
Population, 3120. 

AGRICOLA, CiTiEFS Jtjhtts, was horn at Eorum Julii, 
now Frejus, in Provence, 37 A.D., and was in Vespasian’s 
time made lieutenant to Vettius Bolanus in Britain. Upon 
his return he was ranked by that emperor among the patri- 
cians, and made governor of Aquitania. TMa post he 
held for three years ; he then was recalled to Rome, and 
chosen consul, Britain being assigned to him as his pro- 
vince (78 A.D.) Here he reformed many abuses created 
by his predecessors, put a stop to extortion, and caused 
justice to be impartially administered. In the spring of 
79 he marched towards the north, where he made new 
conquests, and ordered forts to he built for the Romans to 
winter in. He spent the following winter in concerting 
schemes to bring the Britons to conform to the Roman 
customs. He thought the best way of diverting them 
from their warlike propensities was to soften their lough 
manners by proposing to them new kinds of pleasure, and 
inspiring them with a desire of imitating the Roman man- 
ners. He encouraged the erection of magnificent temples, 
porticoes, baths, and other fine buildings. The British 
nobles at length had their sons educated ; and they who 
before had the utmost aversion to the Roman language 
now began to study it with great assiduity. They likewise 
adopted the Roman dress ; and, as Tacitus observes, they 
were brought to consider those •things as marks of polite- 
ness which were only so many badges of slavery. Agri- 
cola, in Ms third campaign, advanced as far as the j^olway ; 
and in his fourth he subdued the nations betwixt the Sol- 
way and the friths of Eorth and Clyde, into which the 
livers Bodotria and Glotta discharged themsdves; and 
here he built a chain of fortresses to check the nations yet 
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unconcpered. In Ms fifth he fixed garrisons along the 
western coasts, over against Ireland. In his sixth cam- 
paign he passed the river Bodotria j ordering his fleet, the 
fir&t which the Romans ever had in those parts, to roAv 
along the coasts and take a view of the northern parts. 
The fleet sailed round hy the northern and western coasts, 
and first proved Britain to be an island. In the foUowmg 
spring, the Britons raised an army of 30,000 men, under 
the command of Qalgaciis, to oppose the invaders. ^ In the 
engagement that ensued at the foot of the Grampians the 
Romans gained the victory, and 10,000 of the Britons are 
said to have been lolled. This happened in the reign of 
the emperor Domitian, who, growing jealous of the glory 
of Agricola, recalled him, under pretence of making him 
governor of Syiia. Agricola was in Britain fully seven 
years, from 78 to 85 A.D. j and he died on the 23d August, 
93 A.T)., when he had attained the age of 55. Agncola 
was a man of gi'eat inlcguty ; he possessed high nnhtary 
talents, together with adunnistrative ahiUtios of the first 
rank. The Life of Agricola, unitten by bis son-in-kw, 
the historian Tacitns, is a model of sunple and dignified 
biography. 

AGRIOOLA, CnnisTorn Lun-Wio, landscape-painter, 
was boi’n at Regensburg on the 5th Nov. 1667, and died 
at the same place in 1719. He spent a great part of his 
life in travel, visiting England, Holland, and Brance, and 
residing for a considerable period at Naples. His numer- 
ous landscapes, chiefly cabinet pictures, are remarkable 
for fidelity to nature, and especially for their skilful repre- 
sentation of varied phases of climate. In composition 
Ins style shows the influence of Caspar Poussin, while 
in hght and colour he imitates Claude Lorraine. His 
pictures are to be found in Dresden, Brunswick, Yienna, 
Ploieuce, Naples, and many other towns of both Germany 
and Italy. 

AGRICOLA (originally Landmann), Geoeg, a famous 
mineralogist, born at Glauchau in Saxony, on the 24th 
March 1494. After studying at Leipsic and m Italy, he 
practised for some tune as a physician at JoacMmsthal in 
Bohemia In 1531 ho was enabled to gratify his natural 
inclination towards the study of geology and mineralogy 
by removing to the mining district of Chemnitz in Saxony, 
where he had been appointed professor of chemistry. The 
results of his laborious investigations are chiefly to be found 
in his groat work Be Be MetaUica (Basle, 1546), which 
describes minutely the various methods of minmg, of rais- 
ing and dressing the ore, and of smelting, and contains a 
number of curious woodcuts. It has been several times 
reprinted, and a German translation by Lehmann appeared 
at Freyherg in 1806-10. He also wrote Be Ortu et 
Oausu Svhterraneorum, Be Anirrmntihtis Hvbtert'aneonm,, 
Be Natiira FossiUum, besides other works. Agricola was 
the first to raise mineralogy to the dignity of a science, 
and he developed it to such an extent that no substantial 
advance was made upon his results until the middle of 
the 1 8th century. He died at Chemnitz on the 2 1st Novem- 
ber 1556. 

AGRIOOLA, JoHAJsrK Feiedeich, musician, was bom 
at Dobitschen in Saxc-Altenburg, on the 4th Jan. 1720, 
and died in 1774. While a student of law at Leipsic he 
studied music under John Sebastian Bach. In 1^1 he 
went to Berlin, where he placed himself under Quanz for 
instruction in musical composition. He was soon gene- 
rally recognised as one of the most skilful organists of his 
time. In 1769, on the death of Graun, he was appointed 
kapeUmeistor to Frederick 11. He composed several 
operas of great merit, as well as instrumental pieces 
and church music. His reputation chiefly rests, how- 
ever, on his theoretical and critical writings on musical 
subjeefe'. 


COLA 

AGRIOOLA (originally Schnittee or Sohneidee), 
JoHANSTES, one of the foremost of the German reformers, 
was bom on the 20th April 1492, at Eisleben, whence he 
is sometimes called Magister Islebkts. He studied at 
Wittenberg, where he soon gained the friendship of Luther. 
In 1519 he accompanied Luther to the great assembly of 
German divines at Leipsic, and acted as recording secre- 
tary. After teaching for some time in Wittenberg, he went 
to Frankfort in 1525 to estabhsh the worship according 
to the reformed religion. He had resided there only a 
month when he was induced to go to Eisleben, where he 
remained till 1526 as teacher in the school of St Andrew, 
and preacher iu the Nicolai church, enjoying great popu- 
larity in the latter capacity. In 1536 he was recalled to 
Wittenberg to fiU a professorial chair, and was welcomed 
by Luther. Ahnost immediately afterwards, however, a 
controversy, which had been begun ten years before and 
been temporarily silenced, broke out afresh with greater 
violence. Agricola was the first to teach the views which 
Luther was the first to stigmatise by the now weU-known 
name Antinomian. He held that wlnlo the unregenerate 
were stUl under the law, Christians were entirely free from 
it, being under the gospel alone. He denied that Chris- 
tians owed subjection to any part of the law, even the 
Decalogue, as a rule of life. Luther conducted the argu- 
ment with his usual vehemence, and there was in the heat 
of controversy probably a good deal of misrepresentation 
on both sides. In 1640 Agricola loft Wittenberg secretly 
for Berlin, where he pnbhshed a letter addressed to the 
elector of Saxony, which was generally interpreted as a re- 
cantation of his obnoxious views. Luther, however, seems 
not to have so accepted it, and Agricola remained at Ber- 
hn. The elector Joachim 11. of Brandenburg having 
taken Mm into his favour, appointed him court preacher 
and general superintendent. He held both offices until 
his death in 1566, and his career in Brandenburg was one 
of great activity and great influence. Along with the 
Catholic bishops Von Pflug and Michael Halding ho pre- 
pared the Augsburg Interim of 1548 Agricola wrote a 
number of theological works which are now of littlo in- 
terest. He was the first to make a collection of German 
proverbs, which he illustrated with an appropriate com- 
mentary. The most complete edition is that published at 
Wittenberg in 1592. 

AGRICOLA, Rodolphus (originally Roelop Huys- 
MAiOir), a distinguished scholar, born at Bafflo, near Gron- 
ingen, in 1443. He was educated at Louvain, where he 
graduated os master of arts. After residing for some time 
m Paris, he went in 1476 to Ferrara in Italy, and attended 
the lectures of the celebrated Theodore Gaza on the Greek 
language. Having visited Pavia and Rome, he returned 
to Ms native country about 1479, and was soon afterwards 
appointed syndic of Groningen, In 1482, on the invita- 
tion of Dalberg, bishop of Worms, whose friendsMp he 
had gained in Italy, he accepted a professorship at Heidel- 
berg, and for three years delivered lectures in that univer- 
sity and at Worms on the literature of Greece and Rome. 
By his personal influence much more than by his writings 
he did a great deal for the promotion of learning in Ger- 
many. HaUam says that “no German wrote so pure a 
slyle, or possessed so large a portion of classical learning;” 
and the praises of Erasmus and other critics of tie genera- 
tion immediately succeeding Agricola’s are unstinted. In 
Ms opposition to the scholastic philosophy he seems to have 
in some degree anticipated the coming of that great revolu- 
tion in which many of his pupils were conspicuous actors. 
He died at Heidelberg in 1485. His principal work is 
the Be Invmtione Bial&^im, in wMch he attempts to change 
the echolastic philosophy of the day. (See Vita et Merita 
Budd^U Agric6l(s, by T. F. Tresling, Groningen, 1830). 
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CHAPTER L 


I T would be interesting to know liow tlie nations of 
antiquity tilled, and sowed, and reaped • wliat crops 
they eultivated, and by what methods they converted them 
into food and raiment. But it is to be regretted, that the 
records which have come down to us are aU but silent upon 
these homely topics. 

Historical In Mr Hoskyn’s admirable treatise’- we have an excellent 
Summaiy, specimen of what may yet be done to recover and construct 
an authentic history of the Agriculture of the oncients, 
from the casual allusions and accidental notices of lural 
affairs which lie thinly scattered thiough the body of 
general literature , and, more especially, from thase myste- 
rious records of the past, which are now being rescued 
from their long burial under the luins of some of the most 
famous cities of antiquity. Although comparatively little 
has been found in such records bearing directly niion the 
subject, we must not despair of the learned industry and 
masterly skill of an advancing and searching criticism, 
gathering together these gleams of light, and making them 
happily converge upon tho darkness which has hitherto 
interposed between us and a circumstantial knowlwlge of 
tho methods and details of ancient husbandry. 

Every reader of the Bible is familiar mth its frequent 
Sgypt* references to Egypt as a land so rich in com, that it not 
only produced akuidance for its own deuso population, 
but yielded supplies for exportation to neighbouring coun- 
tries. Profane history corroborates these statements. 
Diodorus Siculus bears explicit testimony to the skill of 
the farmers of ancient Egypt. He informs us that th^ 
were acquainted with the benefits of a rotation of crops, 
and were skilful in adapting these to the soil and to the 
seasons. The ordinary annual supply of corn furnished to 
Rome has been estimated at 20,000,000 bushels. From 
the same author we also learn that they fed their cattle 
with hay during the annual inundation, and at other times 
tethered them in the meadows on green clover. Their 
flocks were shorn twice annually (a practice common in 
several Asiatic countries), and their ewes yeaned twice 
a year. For religious as well as economical reasons, they 
were great rearers of poultry, and practised artificial 
hatching, as at the present day. The abundance or scarcity 
of the harvests in Egypt depended chiefly upon the height 
of the annual inundation. If too low, much of the land 
could not be sown, and scarcity or famine ensued. On 
the other hand, great calamities befell the country when 
the Nile rose much above the average level. Cattle wore 
drowned, villages destroyed, and the crops necessarily 
much diminished, as in such cases many of the fields 
were still under water at the proper seed time. In 
1818 a calamity of this kind took place, when the 
river rapidly attained a height of 3^ feet above the proper 
level. 

It is from the paintings and inscriptions with which the 
ancient Egyptians decorated their tombs that we get the 
fullest insight into the state of agriculture amongst this 
remarkable people. Many of these paintings, after the 
lapse of two or three thousand years, retain the distinctness 
of outline and brilliancy of colour of recent productions. 
The acquaintance which these give us with their occupations, 
attainments, and habits is truly marvellous, and fills the 

1 Short into the History t/ AgrwMme, by (3biandos 'Wren 
Hoskyn. Isq. 


reader of such works as Wilkinson’s Egypt with perfect 
amazement. Eveiy fresh detail seems to give confirmation 
to that ancient saying, “ There is nothing new under the 
sun,” The pictures referring to rural affairs disclose a 
state of advancement at that early date which may 
weE lead us to speak modestly of cur own attainments. 

An Egyptian villa comprised all tho conveniences of a 
European one of tlie present day. Besides a mansion with 
numerous apartments, there were gaidens, orchards, fish- 
ponds, and pieser\’es for game. Attached to it was a 
farm-yard, uith sheds for cattle and stables for carriage 
horses. A steward dnectod the tillage operations, super- 
intended the laboui’ers, and kept account of the produce 
andexpenditura The grain was stored in vaulted chambers 
furnished with an opening at the top, reached by steps, 
into which it was emptied from sacks, and with an aperture 
below for removing it when required. Hand-querns, 
similar to our own, were used for giinding coni ; but they 
had also a larger kind worked by oxen. In one painting, 
in which the sowing of the grain is represented, a plough 
drawn by a pair of oxen goes first ; next comes the sower 
scattering the seed from a basket j ho is followed by another 
plough; whilst a roller, drawn by two horses yoked abreast, 
completes the operation. The steward stands by super- 
intending the whole. Nothing, however, conveys to us so 
full an impression of the advanced state of civilisation 
amongst the ancient Egyqitians as the value which they 
attached to laud, and the formalities which they observed 
in the transfer of it. In the time of the Ptolemies, their 
written deeds of conveyance began irith the mention of the 
reign in which they wore executed, the name of the 
president of the court, and of the clerk who drew them. 

The name of the seder, with a description of his personal 
appearance, his paremtage, profession, and xesidenoo, was 
engrossed. The nature of the land, its extent, situation, 
and boundaries ; the name and appearance of the purchaser 
were also included. A clause of warrandice and an eaqihcit 
acceptance by the purchaser Mowed, and finally the deed 
was attested by numerous witnesses (so many as sixteen 
occur to a trifling bargain), and by lie president of the 
court 

The nomadcs of the patriarchal ages, like the Tartar, judea ; 
and perhaps some of the Moorish tribes of our own, whilst Patriarchal 
mainly dependent upon their flocks and herds, practised^®* 
also agricdtiire proper. IHie vast tracts over wMch they 
roamed were in ordinary circumstances common to all 
shejiherds alike. During the summer they frequented tho 
mountainous districts and retired to the valloys to winter. 

Yast flocks of sheep and of goals constituted the chief 
wealth of the nomades, although they also possessed 
animals of the ox kind. "When these last were possessed 
in abundance, it seems to be an indication that tillage 
was practised. We learn that Job, besidos immense 
possessions in flocks and herds, had 600 yoke of oxen, 
which he employed in ploughing, and a “very great 
husbandry.” Isaac, too, conjoined tillage with pastoral 
husbandry, and that with success, for we read that he 
sowed in the land Gerai, and reaped an hundred-fold 
— a return which, it would appear, in some fevoured 
re^ns, occasionally rewarded the labour of the husband- 
wsm. In the parable of the sower, our Lord (grafting his 
insfeructions upon the habits, scenery, and productions of 
Palestine), mentions an increase of thirty, sixty, and an 
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hundred fold. Sucli increase, altliougli far above the average 
rate, was sometimes even greatly exceeded, if we bike the 
authority of Herodotus, Strabo, and Pliny. 

Along with the Babylonians, Egyptians, and Romans, 
the Israelites are classed as one of the great agricultranl 
nations of antiquity. The sojourn of the Israehtes in 
Egypt trained them for the more purely agricultiu’al 
life that awaited them on their return to take posses- 
sion of Canaan. Nearly the whole population were 
virtually husbandmen, and personally engaged in its pur- 
suits. Upon their entrance into Canaan, they found 
the country occupied by a dense population possessed of 
wahed cities and innumerable villages, masters of great 
accumulated wealth, and subsisting on the produce of their 
highly cultivated soil, which abounded with vineyards and 
ohveyards. It was so rich in gram, that the invadmg 
army, numbering 601,730 ahle-bocUed men, with their wives 
and children, and a mixed multitude of camp-followers, 
found “ old corn ” in the laud sufficient to maintain them 
from the day that they passed the J ordan. The Mosaic 

Institute contained an agrarian law, based upon an equal 
division of the soil amongst the adult males, a census of 
whom was taken just before their entrance mto Canaan. 
Provision was thus made for 600,000 yeomen, assign- 
ing (according to different calculations) from sixteen 
to twenty-five acres of land to each. Tins land, held in 
direct tenure from Jehovah, their sovereign, was stnctly 
inalienable. The accumulation of debt upon it was pre- 
vented by the prohibition of interest, the release of debts 
every sovonth year, and the reversion of the land to the 
proprietor, or Ms heirs, at each return of the year of jubilee. 
The owners of those small farms cultivated thorn with much 
care, and rendered them highly productive. They were 
favoured with a soil extremely fertile, and one wMch their 
skill and diligence kept in good condition. The stones were 
carefully cleared from the fields, wMch were also watered 
from canals and conduits, communicating with the brooks 
and streams with wMch the country “was well watered 
everywhere,” and enriched by the application of manures. 
The seventh year's fallow prevented the exhaustion of the 
soil, wMch ivas further enriched by the burning of the 
weeds and spontaneous growth of the Sabbatical year. 
The crops chiefly cultivated were wheat, millet, barley, 
beaus, and lentiles ; to which it is supposed, on ground 
not improbable, may be added rice and cotton. The ox 
and the ass were used for labour. The word “oxen,” 
wMch occurs in our version of the Scnptui’es, as 'well as in 
the Septuagint and Vulgate, denotes the species, rather 
than the sex. As the Hebrews did not mutilate any of 
their animals, bulls were in common use. The quantity 
of land ploughed by a yoke of oxen in one day was called 
a yoke or acre. Towards the end of October, with wMch 
month the rainy season begins, seedtime commenced, and 
of course does so still. The seedtime, begun in October, 
extends, for wheat and some other wMte crops, through 
November and December ; and barley continues to be sown 
until about the middle of February, The seed appears to 
have been sometimes ploughed in, and at other times to 
have been covered by harrowing. The cold winds which 
prevail in January and February frequently injured the 
crops in the more exposed and higher districts. The rainy 
season extends from October to April, during wMch timo 
refreshing showers fall, cMefly during the night, and gene- 
rally at intervals of a few days. The harvest was earlier 
or later as the rains towards the end of the season were 
more or less copious. It, however, generally commenced 
in April, and continued through May for the different crops 
in succession. In the south, and in the plains, the harvest, 
as might he expected, commenced some weeks earlier 
in. the northern and mountainous districts. The slopes of 


the hilia were carefully terraced and irrigated wherever 
practicable, and on these slopes the vine and olive were 
cultivated with great success. At the same time the hill 
districts and neighbouring deserts afforded pasturage for 
numerous flocks and herds, and thus admitted of the 
benefits of a mixed husbandry. With such political and 
social arrangements, and under the pecuharly felicitous 
climate of Judea, the country as a whole, and at the more 
jirosperous penods of the commonwealth, must have ex- 
Mbited such an example of high cultivation, rich and varied 
produce, and wide-spread plenty and contentment, as the 
world has never yet elsewhere produced on an equally 
extensive scale. Not by a' figure of speech but literally, 
every Israelite sat under the shadow of his own vine and 
fig-tree, whilst the country as a whole is described (2 
Tung.q xviii. 32) as “ a land of corn and wine, a land of 
breed and -vineyaids, a land of oil-olive and of honey.” 

An mteresting illustration of the advanced state of agri- 
culture in these ancient times is afforded by the fact, that, 
makmg allowance for climatic differences, the numerous 
allusions to it with wMch the Scriptures abound seem 
natural and appropriate to the British farmer of the present 
day. 

The imrivallcd literature of Greece affords us little infer- Greoce. 
mation regarding the practical details of her husbandry. 

The people who by what remains to us of their poetry, 
philosophy, history, and fine arts, stiU exert such an in- 
fluence in gmding our intellectual efforts, in regulating 
taste, and in moulding our institutions, were originally the 
invaders and conquerors of the territory wMch they have 
r^dered so famous. Having reduced the aboriginal tribes 
to bondage, they imposed upon them the labour of cultivat- 
ing tho soil, and hence both the occupation, and thoso 
engaged in it, were regarded contomiituously by the domi- 
nant race, who addicted themselves to what they regarded 
as nobler pursuits. With the exception of certain districts, 
such as Bceotia, tho country was naturally unfavourable to 
agriculture, "^^en we find, however, that valleys were 
freed from lakes and morasses by drainage, that rocky 
surfaces were sometimes covered with transported sod, and 
that they possessed excellent breeds of the domesticated 
animals, wMch were reared in vast numbers, we infer that 
agriculture was better understood, and more carefully 
practised, than the allusions to it in their literature would 
seem to wanant. 

Amongst the ancient Romans agriculture was Mghly Rome, 
esteemed, and pursued with earnest love and devoted atten- 
tion. “In all their foreign enterprises, even in earliest 
times,” as ScMcgel remarks, “they were exceedingly covetous 
of gain, or rather of land ; for it was in land, and in the 
produce of the soil, that their principal and almost only 
wealth consisted. They were a thoroughly agricultural 
people, and it was only at a later period that commerce, 
trades, and arts, were introduced among them, and even 
then they occupied but a subordinate place.” ^ Their 

passion for agriculture survived very long ; and when at 
length thmr boundless conquests introduced an unheard-of 
luxury and corruption of morals, the noblest minds 
amongst them were strongly attracted towards the ancient 
'rirtue of the purer and simpler agricultural times. Several 
facts in Roman history afford convincing proof, if it were 
required, of the devotion of this ancient people to agricul- 
ture, in their best and happiest times. Whilst their arts 
and sciences, and general literature, were borrowed from 
the Greeks, they created an original literature of their own, 
of wMch rural affairs formed the substance and inspiration. 
Schlcgol and Mr Hoskyn notice also the striking fact, that 


1 2%e Philosqphy of Stsloru, "by Frederick Von Sclilecel. , London, 
1846, p. 253. 
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wMlst among tho Greeks the names of their illustrious 
families are borrowed fiom the heroes and gods of their 
mythology, tho most famous houses amongst the ancient 
Eromans, such as the Pisoues, Fabii, Lentuli, &c., have 
taken their names from their favourite crops and vegetables. 
Perhaps it is not too much to assert, that many of those 
quahties which fitted them for conquering the world, and 
perfecting their so celebrated jurisprudence, were acquired, 
or at all events nourished and matured, by the skill, fore- 
sight, and persevering industry, so needful for the intdligent 
and successful cultivation of the soO. The words which 
Cicero puts into the mouth of Cato give a fine picture of the 
ancient Eoman enthusiasm in agriculture. “ I come now 
to the pleasures of husbandry, in which I vastly delight. 
They are not interrupted by old age, and they soom to me 
to be pursuits in which a wise man’s life should be spent. 
The earth does not rebel against authority ; it never gives 
back but with usury what it receives. The gams of hus- 
bandry are not what exclusively commend it. I am charmed 
with the nature aud productive virtues of the soil Can 
those old men be called unhappy who delight in the culti- 
vation of tho soil 1 In my opinion there can be no happier 
life, not only because the tillage of the earth is salutary to 
all, but from the pleasure it yields. The whole establish- 
ment of a good and assiduous husbandman is stored with 
wealth ] it abounds in pigs, in kids, in lambs, in poultry, 
in milk, in cheese, in honey. Nothing can be more 
profitable, nothing more beautiful, than a well-cultivated 
farm.” 

In ancient Eome each citizen received, at first, an allot- 
ment of about two English acres. After the expulsion of 
the kings this allotment was increased to about six acres. 
These small inheritances must, of course, have been culti- 
vated by hard labour. On tho increase of the Eoman 
temtory the allotment was increased to fifty, and afterwards 
even to five hundred acres. Many ghmpsos into their 
methods of cultivation are found m thoso works of Eoman 
authors which have survived the ravages of time. Cato 
speaks of irrigation, frequent tillage, and manuring, as 
means of fertilising the soil. Mr Hoskyn, from whose 
valuable contnbution to the History of Agriculture we have 
drawn freely in this historic summary, quotes the following 
interesting passage from Pliny, commenting on Virgil } — 
’* Our poet is of opinion that alternate faUows should be 
made, and that the land should rest entirely every second 
year. And this is, indeed, both true and profitable, pro- 
vided a man have land enough to give the soil this repose. 
But how, if his extent be not sufficient ? Let him, in that 
case, help himself thus. Let him sow next year’s wheat-crop 
on the field where he has just gathered his beans, vetches, 
or lupines, or such other crop as enriches the ground. For, 
indeed, it is worth notice that some crops are sown for no 
other purpose but as food for others, a poor practice in my 
estimation.” In another place he tells us, “"Wheat, the 
later it is reaped, the better it casts; but the sooner it is 
reaped, the fairer the smple. The best rule is to cut it 
down before the grain is got hard, when the ear begins to 
have a reddish-brown appearance. ‘Better two days too 
soon than as many too late,’ is a good old maxim, and mi^t 
pass for an oracle.” The following quotation from the 
same author is excellent: — “Cato would have this point 
especially to be considered, that the soil of a farm he good 
and fertile; also, that near it there be plenty of labourers, 
and that it be not far from a large town: moreover, that it 
have sufficient means for transporting its produce, either by 
water or land. Also, that ihe house le well hiUt, aud the 
land about it as w^ managed. But I observe a great 

^ Short into ^ Sistory of Agriadime, pp. 49-Bl, by 

Chandos Wren Hoskyn, Esq. 


eiror and self-deception which many men commit, who hold 
opinion that the neghgeuce and Hl-husbaudry of the former 
owner is good for his successor or after-piii chaser. Now, 

I say, there is nothing more dangerous and disadvantageous 
to the buyer than land so left waste and out of heart; and 
therefore Cato counsels well to purchase land of one who 
has managed it weE, and not rashly and hand-over-head to 
despise and make light of the skill and knowledge of 
another He sayn, too, that as well land as men, which 
are of great charge and expense, how gainful soever they 
may seem to be, yield httle profit in the end, when aU 
reckomngs are made. The same Cato being a^ed, what 
was the most assured profit rising out of landi made this 
answer, — ‘ To feed stock well ’ Being asked agaan, ‘ What 
was the next?’ he answered, ‘To ieo^ioith moderatwii’ 

By which answer he would seem to conclude that the most 
certain and sm-e revenue was a loio cost of fToduction To 
the same point is to be referred another speech of his, 

‘ Tliat a good husbandman ought to be a seller rather than 
a buyer ;' also, ‘ that a man should stock his ground early 
and well, but take long time and leisure before he be a 
builder,’ for it is the best thing in the world, aocordmg to 
the jiroverb, ‘to make use, and derive profit, from other 
men’s foUies.’ Stdl when there is a good and convenient 
house on the farm, the master will be the closer occupier, 
and take the more pleasure in it ; and truly it is a good 
saying, that ‘ the master’s eye is better than his heel ’ " 

“ It is curious,” says Mr Hoskyn, “to read such passages 
as these, aud to find tho very same subjects still handled, 
week after week, in fresh and eager controversy in the 
a^’icultiu’al writings and periodicals of the present day, 
eighteen centuries after those opinions were written.” 

In the later ages of the empire agriculture was neglected, 
and those engaged in it regarded with contempt. Many 
fair regions once carefully cultivated, and highly productive, 
were abandoned to nature, and became a scono of desolation, 
the supplies of overgrown Rome bemg drawn from Egypt, 

Sicily, and other provinces, which became notable as tiie 
granaries of the empire. 

Under the Goths, Vandals, and other barbarian con-Muldte 
querors, agriculture in Europe, during the middle ages, Ages, 
seems to have sunk into the lowest conation of neglect and 
contempt. We owe its revival, like that of other arts and 
saences, to tho Saracens of Spain, who devoted themselves spam, 
to the cultivation of that conquered territory, with heredi- 
tary love for the occupation, and with the skilful application 
of the experience whach they had gathered in otiier lands 
m which they had established their power. By than, and 
their successors, the Moors, agriculture was carried in Spain 
to a height which perhaps has not yet been surpassed in 
Europe. It is said, that so early as the tenth century the 
revenue of Saracenic Spain alone amounted to £6,000,000 
starling, — ^probably as much as that of all the rest of 
Europe at that time. The ruins of their noble works for 
the irrigation of the soil still attest their skill and industry, 
and put to shame the ignorance and indolence of their 
successors. The same remark applies to the Spanish 
dominions in South America. In the ancient empire of 
Peru agriculture seems to have reached a high degree of 
perfection. The ruins of basins and canals, frequently 
carried tiirough tunnels, prove their industry and skill in 
irrigation. One of their aqueducts is said by Mr Prescott® 
to have been traced by its ruins for nearly 600 miles. 

They cultivated the sides of mountains, by means of 
terraces, which retained forced soil, and were skilled in the 
application of manuxa That on which they chiefly de- 
pended was guano, and their Incas protfected the penguins, 
by which it was deposited, by strict laws, which made it 

® Bistory of tho Con^pmt of Mweko. 
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M iciaic penal to kill one of tlicso birds, or to set foot on the 

'^gcs. islands at breeding time. The Spaniards thus obtainal 
possession of tivo good patrimonies, and have tvaalcd them 
both. 

The indaence of the crusades upon the agiiculturo of 
this period is not to be overlooked. The dreadful oppression 
of the feudal system received at that time a shock most 
favonrablo to tho liberties of man, and, with increaang 
liberty, more enlightened ideas began to be entertamed, 
and greater attention to bo paid to tho cultivation of the 
soil. 

Condition But, during this long interval, the population of Europe 

of Labour, was divided into two great classes, of which by far the 
larger one was composed of bondmen, without property, or 
the power of acqiurmg it, and small tenants, very little 
superior to bondmen ; and the other class, consistuig chiefly 
of the great barons and their retainers, was more frequently 
employed in laying waste the fields of their rivals than in 
improving their own. Tho superstition of the times, which 
dcbtmcd a Large portion of the land to the support of 
the church, and wluch, in some measure, secured it fiom 
[iredatory incursions, -was the principal source of what btlle 
skill and industry were thou displayed m thp cultivatioii 
of tlie soil. “ If we consider tho ancient state of Europe,” 
says Mr Hume,’- “wm shall find that tho far greater part 
of society were everywhere heroaved of their personal libeily, 
and lived entirely at tho will of their inastei's. Evciy one 
that avas not noble was a slave j the peasants were not ui 
a hotter condition j even tho gentry themselves were sub- 
jected to a long train of subordination under the greater 
barons, or chief vassals of the crowm, who, though seemmgly 
placed m a high state of splendour, yet, Imvmg but a 
slender protection from law, wore espoaed to every tempest 
of the state, and by the precarious condition on which Qiey 
lived, paid dearly for the power of oppressing and tyrannis- 
ing over their inferiors.” — “The •nllama were entirely 
occupied in the cultivation of their master's land, and paid 
their rents either in com or cattle, and other produce of 
the farm, or in seivile offices, which they performed about 
the baron’s family, and upon farais which ho rctamed in 
his own possession. In proportion as agnculture improved 
and money increased, it was found that these services, 
though e.vtiemely hurdeiisoine to the villain, were of little 
advantage to the master ; and that the produce of a large 
estate could be much more conveniently disposed of by the 
peasants themselves who raised it, than by the landlord or 
his baihflF, who wore formerly accustomed to receive it. A 
commutation was therefore made of rents for services, and 
of money-rents for those in kind j and as men in a subse- 
quent age discovered that farms were better cultivated where 
the farmer enjoyed security in his possession, the practice 
of panting leases to the peasant began to prevail, which 
entirely broke the bonds of servitude, already much relaxed 
from the former practices. The latest laws which we find 
ill England for enforcing or regulating this species of 
servitude were enacted in the reign of Hemy TIL And 
though the ancient statutes on this subject remain still 
onrepealed by Parliament, it appears that before the end 
of Elizabeth the distinction between villain and jfeeeman 
was totally, ^ though insensibly, abolished, and that no 
person remained in the state to whom the former laws 
could be applied.” 

Early But long before the 15th oentray, it is certain that 

ijeasea. there was a class of tenants holding on leases for Hves, or 
for a term of years, and paying a rent in land produce, in 
services, or in money. "Whether they gradually sprung up 
from the class of bondmen, according to Lord Karnes,® or 


[histomcal 

existed from tho earliest period of the feudal constitution, Muldln 
according to other wiitois,^ theirnnmber cannot be supposed Ages, 
to have been considerable during the middle ages. The 
stock which these tenants employed in cultivation com- 
monly belonged to the proprietor, who received a proportion 
of the produce as rout, — a system which still osists in 
Fiance and in other paits of the Continent, where such 
tenants are called mdayers, and some vestiges of which 
may yet bo traced ui the steel-how of the law of Scotland. 

Leases of the 13th century still remain,-’ and both the 
laws and chartiilaiies ® clearly prove the existence in 
Scotland of a class of cultivators distinct from the serfs or 
bondmen. Yet tho condition of these tenants seems to 
have been very different from that of the tenants of the 
present dayj and the lease approached nearer in its form 
to a fen-charter than to the mutual agreement now in use. 

It was of the nature of a beneficiary grant by the proprietor, 
under certain conditions, and for a limited period, the 
consent of tho tenant seems never to have been doubted. 

In the common expression “granting a lease,” wo have 
retained an idea of the original character of tho deed, even 
to the present time. 

The corn crops cultivated during this penod seem to have Crops, 
been of the same species, though all of them probably much 
inferior in quality to what they are in the present day. 

"Wheat, the most valuable giain, must have borne a small 
proportion, at least m Britain, to that of other crops ; tho 
remarkable fluctuation of puce, its extreme scarcity, indi- 
cated by tho extravagant rate at which it was sometimes 
sold, as well as the preparatory cultivation required, may 
convince us that its consumption was confined to tlie higher 
orders, and that its growth was by no means oxtcusivo, 

Eye and oats finiiished the bread and drink of the groat 
body of the pooplo of Europe. Cultivated herbage and 
roots were then unknown in tho agriculture of Britain. It 
was not till the end of the reign of Henry "VIIL that any 
salads, carrots, or other ediUe roots were produced in 
England. The little of these vegetables that was used 
was formerly imported from Holland and Flanders. Queen 
Catherine, when she wanted a salad, was obliged to despatch 
a messenger thither on purjiose.^ 

The ignorance and insecurity of those ages, which neces- 
sarily confined the cultivation of corn to a comparatively 
small portion of country, left aB the rest of it in a state of 
nature, to be depastured by the infenor animals, then only 
occasionally subjected to the care and control of man. 
Cultivators were crowded together in miserable hamlets , 
the ground contiguous was kept continually under tillage ; 
and beyond this, wastes and woodlands of a much greater 
extent were appropriated to the maintenance of their flocks 
and herds, which pastured indiscriminately, with little 
attention d^om then' owners. 

The low price of butcher-meat, though it was then tho 
food of the common people, when compared 'vnth the price 
of com, has been justly noticed by several wiitei-s as a 
derisive proof of the small progress of civilisation and 
industiy. 

One of the earliest and greatest agricultural grievances Pnrvey- 
was the levying of Purveyance. This originally compre- “ic®- 
bended the necessary provisions, carriages, &c., which the 
nearest farmers were ohbged to furnish at the current 
prices to the king’s armies, houses, and castles, in time of 
war. It was caned the great piroeya'me, and the officers 
who collected those necessaries were called purveyors, The 
smaller purveyance included tho necessary provisions for 
tiie household of the king when -travelling through the 

® Bell's Treatise on Leases. 

< Sir Joka CuUam’s Etsiory and AnMqjdtks of Uamted {Svfftilk). 

® Chalmers’ Caledonia, book iv. o. 6. 
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kingdom, and these the tenants on the king’s demesne lands 
were obhged to furnish gratis, a practice that came to be 
adopted by the barons and great men in eveiy tour which 
they thought proper to make in the countiy. These 
exactions were so grievous, and levied in so high-handed a 
manner, that the farmers, when they heard of the court’s 
approach, often deserted their houses, as if the country 
had been invaded by an enemy. “Purveyance,” says 
Dirom,^ “was perhaps for many centuries the chief obstruc- 
tion to the agriculture and improvement of Great Biitam. 
Many laws were made for the reformation and regulation of 
purveyance, but without effect ] and the practice contmued 
down to so late a period as the reign of James the First.” 

By statute 1449, the tenant was for the first time 
secured in possession, durmg the term of his lease, against 
a purchaser of the land; and in 1469 he was protected 
from having his property carried off for the kndlord’s 
debts, beyond the amount of rent actually due ; an enact- 
ment which proves his misciable condition before that time. 

Soon after the beginning of the 16th century agriculture 
partook of the general improvement which followed the 
invention of printing, the revival of learning, and the more 
settled authority of government j and instead of the occa- 
sional notices of historians, we can now refer to regular 
treatises, written hy men who engaged eagerly in this 
neglected and hitherto degraded occupation. We shall 
therefore give a short account of the principal works, as 
well as of the laws and general policy of Britain, in regard 
to agriculture, from the early part of the 16th century to 
the Eevolutiou in 1688, when a new era commenced in 
the legislation of corn, and soon after in the practice of the 
cultivator.2 

Early Works on Agrioultuei. 

r<.»ok of The first and by far the best of our early works is the 
Booh of Hu^andry, printed in 1634, commonly ascribed 
to Fitzherbert, a judge of the Common Picas in the reign 
of Henry VIII This was followed, in 1639, by the Booh 
of Surveying awL Imprauemnts, by the same author. In 
the former treatise we have a clear and minute description 
of the rural practices of that period, and from the latter 
may bo learned a good deal of the economy of the feudal 
system in its dechne. The Booh of Euslandry has scarcely 
been excelled by any later production, in as far as concerns 
the subjects of which it treats; for at that time cultivated 
herbage and edible roots were still unknown in England. 
The author writes from his own experience of more than 
forty years ; and, with the exception of passages denoting 
his behef in the superstition of the Eoman writers, tbere 
is very little of this valuable work, in so far as regards the 
culture of corn, that should be omitted, and not a great deal 
that need be added, even in a manual of husbandry adapted 
to the present time. Eitzherbert touches on almost every 
department of the art, and in about a hundred octavo pages 
has contrived to condense more practical information t^ 
win he found scattered through as many volumes of later 
times ; and yet ho is minute even to the extreme on points 
of real utility. There is no reason to say, with Mr Harte, 
that he had revived the husbandry of the Eomans; he 
merely describes the practices of the age in which he lived ; 
and from his commentaiy on the old statute esatenia manerii, 
in his Booh of Surveying^ in which he does not aEude to 
any recent improvements, it is probable that the manage- 
ment which he details had been long established. But it 
may surprise some of the agriculturists of the present day 
to be told, that, after the lapse of almost three centuries, 
Fitzherhert’s practice, in some material particulars, has not 


^ Ttupmy into the Com Lam, &c,, p. 9. 

* The accotmt of the Wnters on AOTcnltiire taken from Mr deg- 
bom’s Treatise in the former edition of the Sneylopce^ Britamiea, 


been improved upon j and that in several districts abuses 
until recently existed, which wore as clearly pointed out by 
Mm at that eaily period as by any writer of the present age. 

The Booh of Euslandry begins with the iiiough and 
other instruments, which are concisely and yet minutely 
described; and then about a third part of it is occupied 
ivith the sevcml operations as they succeed one another 
throughout the year. Among other things in this part of 
the work, the following dcseive notice • — 

“ Sommo (plonghs) -wyll toamtlie shold hredith at oveiy landseude, 
and ploTVB all ono way tlio same kind of plough that is now 
found so useful on Lilly grounds. Of wheel-ploums he observes, 
that “they bo good on even groimde that lyetl lyglite;” and on 
such lands tlicy are still most commonly employed. Cart-v heels 
were sometimes bound with iioii, of winch ho gieatly appioves. 
On the much agitated question about the employment of hoi&cs or 
oxen m labonr, the most important arguments am disstmctly stated, 

“ In some places,” he says, “ a hoise plough is better,” and lu 
others an oxen jdough, to which, upon the whole, ho gives the piu« 
ference, and to this, consideimg the practices of that peiiod, they 
were probably entitiod Beans and pe.is seem to have been common 
crops. He mentions the diilercnt lands of wheat, bailey, and oats ; 
and after descnhing the method of harrowing “all maner of 
comnes,” we find the roller employed “Tliey used to lolo their 
barley grounde after a showi* of rayne, to make the groimde even to 
mowe.’” Under the article “To lalowc,” he observes, “the greater 
clottea (clods) the better wheate, for the clottes kepe the wheat 
waime all wrynter ; and at ilarch they will molte and breake and 
fal m manye small peces, the whiche is a new dongynge and 
refreshynge of the come. ” This is agi coahle to the present practice, 
founded on the very same reasons. “ In May, the shepo folde is to 
be sot out but Fitzherbert does not much approve of folding, 
and points out its disadvantages in a very judicious manner. “ M 
tlio latter end of May and the begyunyngo of June, is tyme to wedo 
the come,” and then we have an accurate desaiption of ilia 
different weeds, and the instraments and mode of weeding. Next 
comes a second ploughing of the fallow ; and afterwards, in the 
latter end of Juno, the momng of the meadows begins. Of tliis 
operation, and of the forks and ralccs, and the liaymSang, there is 
a veiy good aocoimt. The com harvest natiu'nlly follows : rye and 
wheat were usually sliorn, and barley and oats cut with the scythe. 
This intelligent wiiter does not approve of the piactico, wluch still 
laovails m some places, ot cutting wheat liigh, and then mowing 
the stubbles. “In SomeisctshiTO,^’ ho says, ‘‘they do shoic thoyr 
wheat very lowo , and the wheato strawe that they purpose to luako 
thoodee of, they do not thresho it, but cut off the eais, and hynd it in 
sbevos, and call it rede, and therewith they thacke tlieyr houses." 
Ho recommends the practice of setting up com in shocks, with two 
sheaves to cover eight, instead of ton sheaves as at present; 
probably owing to the straw being then shorter. The com was 
commonly housed ; hut if there be a wont of room, be ailvi&es that 
the ricks be built on a scaflbld, and not upon the groimd. Corn- 
stacks are now beginning to be built on pillars and frames. The 
fallow received a thud ploughing in September, and was sowm 
about Michaelmas. “Wheat is moost commonlyo sowna under the 
forow<^ that is to say, cast it uppon the falowe, and tlien plows it 
under and this branch of his subject is concluded with dunotions 
about threshing, winnowing, and otlier kinds of bam- work. 

Fitzhcrbact next proceecb to live stock. “An liousbando,” he 
says, “can not well thiyue hy his corno without he have other 
cattell, nor by his cattell without corno. And bycause tliat shepo, 
in myne opynyon, is the moosto profytablest cattell that any man 
can haue, therefore I pouipose to speaJee fyrst of shepo.’' IIis 
lemarks on this subject are so accurate, that one might imagine 
they came from a storemaster of the picsent day ; and we lamulhe 
whiiA he details are exactly what the writer of tins article has seen 
practised in the hiUy paiis of this country. In some pjlaces at 
present, “they neuer seuor theii’ lambes trom tlieir dammos;” 
“and the poore of the peeke (high) coimtieye, and such otlioi 
places, where, as they vso to myllco theyr ewes, they Vse to wayno 
tkeyr koibes at 12 weekes olde, and to mylke their owes fiue or 
syxe weekes but that, he observes, “is greate hurto to the ewes, 
and wyH cause them that they ivyll not take the rammo at the 
tyme of tlie yere for pouertye, but goo barreyne.” “In Juno is 
tyme to shere shepe ; and ero they be shome, they must be veiwo 
wdl washen, the which shall bo to the oivner groats profyte in the 
sale of bis wool, and also to the dothe-maker.” It appears that 
limd wasUng was then a common practice j and yet in mo west am) 
north of Scotiond its introduction is of comparatively recant data. 
Els remarks on horses, cattle, &c., are not loss interestang; and 
there is a very good account of the diseases of each roedoB, and 
j some just observations on the advantage of mixing diiumit kinds 
on the same posture. Swine tgid bees conclude tbis branch of the 
I work. 
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Eaily The iiuthor then points out the gi’cat advantages of mdosuro , 
Works roconuneuds “ (inycfoottyiige, dyuhyngo, and licdgoyng,” and 
gives partieuluv dueutious about sttks, and the method of hainmg 
a hedge, ns well as concerning the jiLinting and management of 
trees. Wo have then a short information “ tor a yonge genlylman 
that intendetli to thiyme,’’ and “a prolouge for tlie wines ocuu- 
jiation,” in some instanoes rather too homely for the piesent time 
Among othor things, she is to “raalco ner hnsband and herself 
somino clothes and “ she maye hauo the lockcs of the shepo eyther 
to make blaukettes and couilottos, or bothe.” Tins is not so much 
amiss ; but what follows will biing the learned judge into diaieputo 
even with our most industrious housewives. “ It is a wyucs occu- 
pation,” lie says, “to wynowo all maner of conies, to makemalte, 
to washo and wiynge, to make hoyc, shore come, and, m time of 
node, to helpe her hushande to fyll the inucko wayne or dounge 
carte, diyuo the plonghc, to loode lieye, come, and audio other , 
and to go or ride to the inaiket to sel butter, cheso, mylke, 
chekyns, capons, hennes, pygges, gese, and all maner of comes.” 
The rest of the book contains some useful advices about dihgence 
and economy ; and concludes, after the manner of the age, with 
many pious cihortations. 

Such, is Fitzherbert’s Booh of Husbandi'y, and such was 
tho state of agriculture in England in the early part of the 
16 th century, and probably for a long time beforOj for he 
nowhere speaks of the practices which he desciibes or 
recommends as of recent introduction. 

The Booh of Suntying adds considerably to our knowledge 
of the rm'al economy of that age. “ Four maner of corn- 
mens” are desenhed; several kinds of mills for com and 
other purposes, and also “quernes that goo mth hand;” 
different orders of tenants, down to the “ boundmen,” who 
•■'in soma places contynue as yet “and many tymes, by 
colour thereof, there be many freemen taken as boundmen, 
and their lands and goods is taken from them.” Lime and 
marl are mentioned as common manures; and the former 
was sometimes spread on the surface to destroy heatL Both 
draining and irngation are noticed, though the latter but 
slightly. And the work concludes with an inquiry “ how to 
make a township that is worth XS. marke a yere, worth 
XX. li. a year,” from which wo shall give a specimen of the 
author’s manner, as well as of the economy of the ago. 

“ It is undoubted, tliat to eveiy townshjTpe that standoth in 
tyllage in the playne countioy, there ho ermbfe laudes to plowe and 
sowe, and loyse to tye or tedder theyr horses and mares upon, and 
common pasture to kepe and pasture their cateU, beestes, and 
shepo upon ; and also they have medowe grounde to get theyr hey 
upon. Than to let it he knoivn how many aoi'es of eirable lande 
eueiy man hath in tyllage, and of the same acres in euery Mde to 
chaungo inth his neyghboms, and to Icye them ti^yther, and to 
make hym one souondl close in euery folde for his eiraldo lands ; 
and lus loyse m eueiy folde to leva them togyther in one felde, and 
to malco one seueiidl close for them all And also another seuerall 
close for his portion of his common pasture, and also his porcion of 
his medowo m a seuerall close by itselfe, and al kept in seuerall 
both in wynter and somei’ ; and euery cottage shsdl haue his 
portion assigned hym accordynge to his rent, and than aball nat 
the ryche man ouerpresso llie poore man mth his cattefl ; and 
euery man may eate ms oun close at his pleasure. And vndouhted, 
that hay and atrawe that wiU find one hoest m the house wyE findo 
two heestes in the close, and better they shall lyfce. For those 
beeatis in the house have short heare and thynne, and toimds 
March they will pylle and be hare; and therefore they may nat 
abyde in tho fylde before the hoerdmen in wmter tyme for colde. 
And those that lye in a close under a hedge haue longe heare and 
thyck, and they will neuer pyUe nor he bare; and by this reason 
tho hushande maye hope tv^ so many catell as ho did before. 

“This is the cause of this approwment Iffowe euery hushande 
hath ske seuerall closes, whereof iii. be for come, the fourthe for 
his leyse, the fyfte for his cominen pastures, and the sixte for his 
haye ; and in wynter time there is but one occupied with como, 
and than hath the hushande othor fyuo to occupy tyll lente eom& 
and that ho hath his falowe fdde, his ley felde, and his pasture 
felde al sommer. And when he hath mowen his medowe, men he 
hath his medowe punde, soo that if he hath any weyke catdl 
that wold be amended, or dyveiis maner of catell, he may put them 
in any close he u’yll, tho which is a great advantage ; and if all 
shulde lye commen,' than wolde the edyche of the come fddes and 
the afteumath of all the medowes he eaten in X or XII. dayes. 
And the lych mesa tihat hath moche catell wold have the advantage, 
and the poore man can have no helpe nor relefe in wynter whrauM 
hath moste node ; and if an acre oflande be worthe sixe pen^ or it 


be enebsed, it will be worth VIII. pens, when it is enclosed by 
reason of tho compostying and dongyug of the catell that shaU 
go and lye upon it both day and nighte ; and if any of lus 
thio closes that lio hath for his come be worno or ware hare, 
he may breke and plowe up lus close that he liadde for his 
layse, or ^ close that he hadde for his commen pasture, or bothe, 
and sowo them with come, and let the other lye for a time, and so 
shaU he have alway rcist grounde, tho which will hear moehe come 
with lytcl dongo ; and also he shall have a great profyte of the wed 
in the hedges whan it is grow'eii , and not only tiiese profytes ami 
advantages bcforesaid, hut he shall save moche more than al 
these, for by mason of these doses he shall save meale, dnnke. 
and wages of a shepherde, the wages of the heerdmen, and the 
wages ol the swine heide, the which may foitune to he as chaigeable 
as all hia hoUe rent , and also lus come shall he better saved from 
eatinge or destroyoiig with catd. For dout ye nat but hcerdemen 
with their cateU, sheimlieides with their shepc, and tieng of hoiscs 
and mares, destroyetn moch come, the which the hedges wold save. 
Paiaduentm'e some men would say, that this shuld be against the 
common weale, bieaiise the shepeherdes, heerdmen, and swyne* 
herdes, shuld than he put out of wages. To that it may be 
answeied, though these occupations he not used, there he as many 
newe occupations that were not used before ; as gettmg of qmcke- 
settes, diehing, hedging, and plashing, the which the same men 
may use and occupye.” 

The next author who writes professedly on agriculture Tusser 
m Tusser, whose Bxvt Hundred Points of nusbandi'y, ^562. 
published iu 15G2, was formerly in such high repute as to 
be recommended by Lord Molesworth to be taught in 
schools.^ The edition of 1 GOi is the one we make use of here. 

In it the hook of husbandry consists of 118 pages, and 
then follows the Points of HousmifiM^ occupying 42 pages 
more. It is written in verse. Amidst a vast heap of 
rubbish, there are some useful notices concenung the state 
of agriculture at the time in different parts of England. 

Hops, which had been introduced in the early part of 
the 16th century, and on the culture of which a treatise 
was published in 1574 by Beynolde Scott, are mentioned 
as a well-known crop. Buckwheat was sown after barley. 

Hemp and flax are mentioned as common crops. Inclosuros 
must have been numerous in several counties ; and there 
IS a very good comparison between “champion (open fields) 
country, and several," which Blythe afterwards transcribed 
into bis Improver Improved. Can'ots, cabbages, turnips, 
and rape, are mentioned among the herbs and roots for the 
kitchen. There is nothing to be found in Tusser about 
serfs or bondmen, as in Fitzheibert's works. This author’s 
division of the crop is rather curious, though probably quite 
inaccurate, if he means that the whole rent might be paid 
by a tenth of the com. 

“ One part cast forth for rent due out of hand. 

One other part foi seed to sow thy land. 

Another pai’t leave parson for his titk 
Another pai’t for harvest, Bidde and sith. 

One part for ploughwiite, cai-twrite, Itnacker, and smith. 

One pait to uphold thy teemes that draw therewith. 

Another part for servant and workman’s wages laie. 

One part likewise for filbellie daie by daie. 

One part thy wife for needful things doth crave. 

Thyself and thy child the last part would hava” 

The next writer is Bamaby Qooge, whose Whole Art o/Googe, 
Husbandry was printed in 1678, and again by Markham ^578. 
in 1614. The first edition is merely a translation of a 
German work ; and very little is said of English husbandry 
in the second, though Markham made some trifling inter- 
polations, m order, as it is allied, to adapt the German 
husbandly to the English climate. It is for the most part 
made up of gleanings from the ancient writers of Greece 
and Rome, whose errors are faithfully retamed, with here 
and there some description of the practices of the age, in 
which there is little of novelty or importance. Googe 
mentions a numbor of English writers who lived about the 
time of Fitziherbert, whose works have not been preserved. 
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Tor more than fifty years after tins, or till near tlie 
middle of the 17th century, there ai’e no systematic 
works on husbandly, though several treatises on paiticular 
departments of it. From these it is evident that aU the 
different operations of the fanner were performed with more 
caio and correctness than formerly; that the fallows ivere 
better worked, the fields kept freer from weeds, and much 
more attention paid to manures of every kind, A few of 
the writers of this period deserve to be shortly noticed. 
Plat, 1594. Sir Hugh Plat, in his Jewel House of Art aid Nature, 
printed m 1594 (which Weston m his catalogue erroneonsly 
ascribes to Gabnel Plattos), makes some useful observations 
on manures, but chiefly collected from other writers. His 
censure of the practice of leaving farm dung lying scattered 
about IS among the most valuable. 

Norden, Sir John Norden’s Siii'veyQT^s Dialogue, prmted in 1607, 
1618. and reprinted with additions in 1618, is a work of con- 
siderable merit. The first three hooks of it relate to the 
rights of the lord of the manor and the various tenures hy 
which landed property was then held, with the obligations 
which they imposed. Among others, we find the smgiilar 
custom, so humorously described m the Spectator, of the 
incontinent mdow riding upon a ram. In the fifth book 
there are a good many judicious observations on the 
“different natures of grounds, how they maybe employed, 
how they may be bettered, reformed, and amended.” The 
famous meadows near Salisbury are mentioned , and when 
cattle have fed their fill, hogs, it is pretended, “ are made 
fat with the remnant — namely, with the knots and sappe 
of the grasse.” “ Clouer grasse, or the grasse hon^ suckle” 
(white clover), is directed to be sown with other hay seeds. 
“ Carrot rootes” were thenraised in several partsof Ei^land, 
and sometimes by farmers. London street and stable dung 
was carried to a distance by water, though it appears from 
later wnters to have been got for the trouble of removing. 
And leases of 21 years are recommended for persons of 
small capital, as better than employing it in purchasing 
land,— an opinion that prevails very generally among om’ 
present farmers. 

BatUr CM Bees seem to have been great favourites with these early 
Bees, 1609. writers ; and among others, there is a treatise by Butler, 
a gentleman of Oiford, called the Feminine Momrchk, <»• 
Eistoi'y of Bees, printed in 1609, full of all manner of 
quamtness and pedantry. 

We shall pass over Markham, MascaU, Gabriel Plattes, 
and several other authors of this period, the best part of 
their writings being preserved by Blythe and Harthb, of 
WTeston, whom we shall say a little immediately. In Sir Bidiard 
1645. Weston’s Discourse on the Euslandry of Brabant wnd 
Flanders, published by Harthb in 1645, we may maik the 
dawn of the vast improvements which have since been 
effected in Britain. This gentleman was ambassador from 
England to the elector palatine and king of Bohemia in 
1619, and had the merit of being the fii'st who introduced 
the great clover, as it was then called, into English 
agriculture, about 1645, and probably turnips also. Has 
directions for the cultivation of dover are better than was 
to be expected. It thrives best, he says, when you sow it 
on the worst and barrenest ground, such as our worst 
heath ground is in England. The ground is to be pared 
and burnt, and unslacked lime must be added to the ashes. 
It is next to be well ploughed and harrowed, and about 
ten pounds of clover seed must be sown on an acre in 
April or the end of Maxdi. If you intend to preserve seed, 
Ihen the second crop must be let stand till it come to a full 
and dead ripeness, and you shall have at the least five 
bushels per acre. Being once sown, it will last five years; 
and then being ploughed, it will yield, three ox four years 
together, rich crops of wheat, and after that a crop of oats, 
'jrith which clover seed is to he sown again. It is in itself 
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an excellent manure, Sir Eichard adds ; and so it should Early 
be, to euahle land to hear this treatment. In less than ten "Worka 
yeai’s after its luti-oduction, that is, before 1055, the cul- 
ture of clover, exactly according to the present method, 
seems to have been well known in England, and it had 
also made its way to Ireland. 

A gi’cat many works on agriculture appeared during the Blythe, 
time of the Commonwealth, of which Blythe’s Improver 1619. 
Imjiroved and Harthb’s Legacy are the most valuable. 

The first edition of the former was published in 1649, and 
of the latter in 1650 ; and both of them were enlarged in 
subsequent editions. In the first edition of the Imprmar 
Impremd, no mention is made of clover, nor in the second 
of turnips, but m the third, published in 1662, clover is 
treated of at some length, and turnips are recommended 
as an excdlent cattle crop, the culture of which should 
be extended from the kitchen garden to the field. Sir 
Eichard Weston must have cultivated turnips before this ; 
for Blythe says, that Sir Eichard affirmed to himself he 
did fe^ his swine with them. They were first given boiled, 
but afterwards the swuie came to eat them raw, and would 
run after Uie carts, and pull them forth as they gathered 
them, — an expression which conveys an idea of their being 
erdtivated m the fields. 

Blythe’s book is the first systematic work in which there 
are some tiaces of the alternate husbandry so beneficially 
established since, by interposing clover and turnip between 
cuhniferous crops. He is a great enemy to commons and 
common fields, and to retaining land in old pasture, unless 
it be of the best quality. His description of the different 
kmds of ploughs is interesting ; and he justly recommends 
such as were drawn by two horses (some even by one 
horae), in preference to the weighty and clmnsy machines 
which required four or more horses or oxen. Almost all 
the manures now used seem to have been then weU 
known, and he brought lime himself from a distance of 
20 miles. He speaks of an instromout which ploughed, 
sowed, and hanwed at the same time ; and the setdng of 
cosm was then a subject of much discussion. “It was 
not many years,” says Blythe, “ since the famous city of 
London petitioned the Parliament of England against two 
anusancies or offensive commodities, whi^ were likely to 
come into great use and esteem; and that was Newcastle 
coal, in regard of their stench, &c., and hops, in regard they 
would spoyle the taste of drink, and endanger the people.” 

Hartlib’s Legacy is a very heterogeneous performance, Hartlib, 
containing, among some very judicious directions, a great 1650. 
deal of rash speculation. Several of the deficiencies 
which the writer complains of in English agriculture 
must be placed to the account of our clnmate, and never 
have been or can be supplied. Some of Ms recommen- 
^tions axe quite unsuitable to the state of the country, 
and display more of general knowledge and good inten- 
tion than of either the theory or practice of agriculture. 

Among the subjects deserving notice may be mentioned 
the practice of steeping and hmirg seed corn as a preven- 
tive of smut ; changing every year the spedes of grain, and 
bringing seed com from a distance ; ploughing down green 
crops as manure; and feeding horses with broken oats and 
chaff. This writer seems to differ a good deal from Blythe 
about the advantage of interchanging tillage and pasture. 

“It were no losse to this island,” he says, “if that we 
should not plough at all, if so be that we could certainly 
have com at a reasonable rate, and likewise vent for aE our 
manufactures of wool,” and one reason for this is, that 
pasture employeth more hands than tillage, instead of de- 
populating the country, as was commonly imagined. The 
grout, which he mentions “ as coining over to us in Hol- 
land ships,” about whiiffi he desires information, was pro- 
bably the same with our present shdled barley ; and mills 
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for mamifactnriug it we introduced into Scotland from 
Holland towards tlie begiiming of tlie last century. 

To tlie third edition, puLhslicd in 1G55, are subjoined 
Hr Bcatie’s Amvotations ^nth the miter of the Le^aa/s 
answers, both of them mgemous, and .soinctiines instruc- 
tu’o Hut this cannot bo said of Gabriel Hattes’s Mereit- 
rius Lieiificans, also added to this edition, which is a most 
extravagant production. There arc also several communi- 
cations from Etartlib’s different correspondents, of which 
the most luteressting ai’e those on the early cultivation and 
groat value of clover. Hartlib himself does not appear 
much in this collection ; but he seems to have been a very 
useful person in editing the works of others, and as a 
collector of miscellaneous information on rural subjects 
It is strange that neither Blythe nor Harthb, nor any of 
Hartlih’s correspondents, seem ever to have heard of 
Fitzherbert’s works. 

Bay and Among the other writers previous to the Eovolution, we 

Evelyn. only mention Bay the botanist, and Evelyn, both men 

of great talent and research, whose works are still in 
hish estimation. A new edition of Evelyn’s jSilm and 
Term was published iii 1777 by Dr Hunter, with large 
notes and elegant engravings, and reprinted in 1812. 

The preceding review coinmoucos with a period of feudal 
anarchy and despotism, and comes down to the time when 
the exertions of individual interest were protected and en- 
couraged by the firm adimnistration of equal laws, when the 
prosperity of Great Britain was no longer retarded by in- 
ternal commotions, nor endangered by hostile invasion. 

Laws. 

The laws of this period, in so far as they relate to agri- 
culturo and rural economy, display a similar progress in 
improvement. 

Tillage From the beginning of the reign of Henry Til. to the 

1488, Qf Elizabelb’s, a number of statutes were made for 

the encouragement of tiilage, though probably to little 
purpose. The groat grievance of those days was the 
practice of laying arable land to pasture, aud suffering the 
farm-houses to fall to rum. “ Where in some towns,” says 
the statute 4th Hemy VII. (1488), “two hundred persons 
were occupied and hved of their lawful labours, now there 
are occupied two or three herdsmen, and the residue fall 
into idleness therefore it is ordained, that houses which 
within three years have been let fur farms, with twenty 
acres of land lying m tillage or husbandry, shall be uphold, 
under the penalty of half the profits, to be forfeited to the 
king or the lord of the fee. Almost half a century after- 
wards, the practice had become still more alarming ; and 
in 1534 a new Act was tried, apparently with as little suc- 
cess. “Some have 24,000 sheep, some 20,000 sheep, 
some 10,000, some 6000, some 4000, and some more and 
some less and yet it is alleged the price of wool had 
nearly doubled, “sheep being come to a few persons’ 
hands.” A penalty was therefore imposed on aU who 
kept above 2000 sheep j and no person was to take in 
farm more than two tenements of husbandry. By the 
39th Elizabeth (1597), arable land made pasture since the 
1st Elizabeth shall be again converted mto tillage, and 
what is arable shall not be converted into pasture. 

'/agabonda. Many laws were enacted during this period against var 
gabonds, as they were called ; and persons who could not 
find employment seem to have been sometimes confounded 
with those who really preferred idleness and plunder. 
The dissolution of the feudal system, and the suppression 
of the monasteries, deprived a great part of the rural 
population of the means of support. They could not be 
employed in cultivating the soil, for there was no middle 
ishtss of farmers possessed of capital to be vested in 
improvements,' and what little disposable capM was in the 


hands of great proprietors could not, in those rude times, 
be so advautageously embarked in the expensive and pre- 
canons labours of gi'owing corn, as in pasturage, which 
required much less skill and superintendence. Besides, 
there was a constant demand for wmol on the Continent ; 
wlnlo the corn market was not only confined by laws 
agamst exportation, but fettered by restrictions on the 
internal trade. The laws regarding the wages of labour and 
the price of provisions are a further proof of the ignorance 
of the age m regard to the proper subject of legislation. 

By the statute 1552 it is declared, that any person that FoiestaJ- 
shall buy mcrchandiso, victual, fee , commg to market, 1582 
or make any bargain for buying the sgme, before they shall 
be in the market ready to be sold, or shall make' any 
motion for enhancing the price, or dissuade any person 
from coming to market, or forbear to bring any of the 
things to market, &c , shall be deemed a forestcdler. Any 
person who buys and sells again in the same market, or 
within four miles thereof, shall be reputed a regraier. Any 
person buying com growing in the fields, or any other 
com, with intent to sell again, shall be reputed an unlaw- 
ful ingrosser. It was also declared, that no person shall 
scU cattle within five weeks after he had bought them. 

Licenses, indeed, were to bo granted in certain cases, and 
particularly when the price of wheat was at or under 6s. 8d. 
a quarter, and other kinds of grain in that proportion. 

The laws regarding the exportation and importation of CJomTrade 
corn during this period could have had kttle effect in 
encouraging agriculture, though towards the latter part of 
it they gradually approached that system which was finally 
estabbshed at and soon after the Revolution. From the 
time of the above-mentioned statute against forostallers, 
which effectually prevented exportation, as well as the 
freedom of the home trade, when com was above the 
price therein specified, down to 1688, there are at least 
twelve statutes on this subject, and some of them are so 
nearly the same, that it is probable they were not very 
carefully observed. The price at which wheat was allowed 
to be esqiorted was raised from 6s. 8d. a quarter, the price 
fixed by the 1st and 2d of Philip and Mary (1558), to 10s. 
in 1562; to 20s. in 1593; to 26s. 8d. in 1604; to 32s. in 
1623; to 40s in 1660; to 48s. in 1663; and at last, in 
1670, exqiortation was virtually permitted without limita- 
tion. Certain duties, however, were payable, which in 
some cases seem to have amounted to a prohibition; and 
until 1660 importation was not restrained even in years 
of plenty and cheapness. In ponnittmg exportation, the 
object appears to have been revenue rather than the 
encouragement of production. 

The first statute for levying tolls at turnpikes, to make Tolls, 1662 
or repair roads in England, passed in 1662. 

Of the state of agriculture in Scotland in the 16tii and Scotland, 
the greater part of tiie 17th century very little is known ; 15th and 
no professed treatise on the subject appeared till after the 
Revolution, The south-eastern counties were the earliest 
improved, and yet in 1660 their condition seems to have 
been very wretched, Ray, who made a tour along the 
eastern coast in that year, says, “We observed little or no 
fallm grmnd in Scotland; some ley ground we saw, which 
they manured with sea wreck. The men seemed to bo 
very lazy, and may be frequently observed to plough in 
their doaka. It is the fashion of them to wear doalts 
when ihey go abroad, but especially on Sundays. They 
have neither good bread, cheese, nor drink. They cannot 
make them, nor will they leam. Their butter is very 
indifferent, and one would wonder how they could contrive 
to make it so bad. They use much pottage made of coal- 
wort, which they call Mf, sometimes broth of decorticated 
barley. The ordinary country-houses are pitiful cots, built 
of stone and covered with turfs, havine m them but one 
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room, many of them no chimneys, the v>nndo^s very small 
holes, and not glazed. The ground in the valleys and 
plains hears very good corn, but especially bears barley or 
bigge, and oats, but rarely -wheat and rye.”i 
It is probable that no great change had taken iJaco in 
Scotland from the end of the 15th century, except that 
tenants gradually became possessed of a little stock of 
their orvu, instead of having then farm stocked by the 
landlord. “ The minority of James V., tire reign of Mary 
Stuart, the infancy of her son, and the civil wars of her 
grandson Charles I., were all periods of lasting waste. 
The very laws which were made during successive reigns 
for protecting the tillers of the soil from spoil, are the 
best proofs of the doploiable state of the husband^.” 2 
Yet in the 17th century were those laws made which 
paved the way for the present improved system of agri- 
culture in Scotland. By statute 1633, landholders were 
enabled to have their tithes valued, and to buy them either 
at nine or six years’ purchase, according to th.e nature of 
the inopcrty. The statute 1685, conferring on landlords 
a power to entail their estates, was indeed of a very dif- 
ferent tendency in regard to its effects on agricnlture. 
But the two Acts in 1695, for the division of commons, 
and separation of intermixed properties, have facilitated 
in an eminent degree the progress of improvement. 

Peogeess oe Ageicultuee peom 1688 to 1760. 
From the Eevolution to the accession of George III. the 
progress of agncultiire was by no means so considerable as 
we should be led to iniagino from the great exportation of 
com. It is the opinion of woll-informcd writers,® that 
very little improvement had taken place, either in the 
cultivation of the sod or in the management of live stock, 
from the Kestoration down to the middle of last century. 
Even clover and turnips, the great support of the present 
improved system of agriculture, were confined to a few 
districts, and at the latter period were scarcely cidtivatcd 
at all by common farmers in the northern part of the 
island. Of the writers of this period, therefore, we shall 
notice only such as describe some improvement in the 
modes of culture, or some extension of the practices that 
wore formerly little known. 

flougliton, In Houghton’s Gollections on Eiishandry and Trade^ a 
periodical work begun in 1681, we have the first notice 
of turnips being eaten by sheep : — “Some in Essex have 
their Mow after turnips, which feed their sheep in -winter, 
by which means the turnips are scooped, and so made 
capable to hold dews and rain water, which, by corrupting, 
imbibes the nitre of the air, and when the shell bre^s it 
runs about and fertilises. By feeding the sheep, the land 
is dunged as if it had been folded; and those turnips, 
though few or none be earned off for human use, are a 
very excellent improvement, nay, some reckon it so though 
they only plough the turnips in without feeding.”^ TMs 
was -written in Febniary 1694; but ten years before, Wor- 
lidge, one of his correspondents, observes, “Sheep fatten 
very well on turnips, which prove an excellent nourish- 
• ment for them in hard winters when fodder is scarce ; for 
they will not only eat the greens, but feed on the roots in 
the ground, and scoop them hollow even to the very sMn. 
Ten acres (he adds) sown -with clover, turnips, will 
feed as many sheep as one hundred acres thereof would 
before have done.”® 


^ Sdeot Remins ofJolm Bay. Lend. 1760. 

® Chalinera’s CiMmia, vol. iu p. 732. 

* Annals of AgricuUure, No. 270. Harte’s Essays, Comber on 
NaMonal Svbsfist&ace, p. 161. 

* Houghton’s CoU&iliom m Jluslanday and Trade, voL I p. 21S, 
edit. 1728. 

* m. vol. iv, pp. 142-14i 


At this time potatoes were beginning to attract notice. 

“Tho potato,” says Houghton, “is a bacci/trous lieib, -with 
cscidejit loots, beaiuig wiiigcd leaves and a boll flower. 

“This, I have been mlormeil, was biouglit first out of Viiginia 
by Sir Valter E.deigli ; and ho stopping at Ireland, soma was 
planted theie, uheio it thrived very well, and to good purpose ; 
toi m tbcu succeeding wais, when all the com above the giound 
was destroyed, tins suiipoited thorn , for tho soldieis, unless they 
bid dug up all the ground whcio they gi’ew, and almost sdted it, 
could not extupatn them; from n hence they ueie brought to 
Laucasfluro, wheio they are very numeious, and now they begiu to 
spioad all tlio tangdom over They aic a pleasant food boiled or 
roasted, and eaten -with butter and sugar. Theio is a soit brought 
irom Spain, that are of a longer form, and aie uioie luscious than 
ouis , tliey me much set by, and sold for sixiience or eightpencc 
tho pound.”* 

The next writer is Mortimer, whose Whole Art of Hus- Mortimer, 
handry was published in 1706, and has since run through 
several editions. It is a regular, systematic work, of con- 
siderable ment ; and will even now repay perusal by tho 
practical agricultunst. From the third edition of Harthb’s 
Legacy, we learn that clover was cut green, and given to 
cattle; and it appears that this practice of soiling, as it is 
now called, had become very common about the beginning 
of last century, wherever clover was cultivated. Eye-grass 
was now sown along with it. Turnips were hand-hoed, and 
extensively employed in feeding sheep and cattle, in the samo 
maimer as at present. 

The firet considerable improvement in the practice of that Tull, 17S1. 
period was introduced by Jethro TuH, a gentleman of Berk- 
shire, who began to diiU wheat and other crops about tlie year 
1701, and whose Uorse-hocing Tludmxdry, published in 
1731, exhibits the first decided step in advance upon tho prin- 
ciples and practices of his predecessors. Not contented with 
acareful attention to details, TuU sot himself, with admirable 
skiU and perseverance, to investigate tho growth of plants, 
and thus to arrive at a knowledge of the principles by ivhieh 
the cultivation of field-crops should be regulated. Ha\mg 
arrived at the conclusion that the food of plants consists of 
minute particles of earth taken up by their rootlets, it fol- 
lowed, that the more thoroughly the soil in which they 
grew was disintegrated, the more abundant would be 
the “pasture” (as he called it), to which their fibres would 
have access. He was thus led to adopt that system of 
sowing his crops in rows or diuEs, so wide apart as to 
admit of tillage of the intervals, both by ploughing and 
hoeing, haing continued until they had weU-nigh arrived 
at maturiiy. 

As the distance between his rows appeared much greater 
than was necessary for the range of the roots of the plants, 
he begins by showing that those roots extend much far- 
ther than is commonly believed, and then proceeds to inquire 
into the nature of theirf ood. After examining several hypo- 
theses, he decides this to be fine particles of earth. Tho 
chief, and almost the only use of dung, he tldnks, is to 
divide the earth, to dissolve “this terrestrial matter, which 
affords nutriment to the months of vegetable roots ;” and this 
can be done more completely by tfilage. It is therefore ne- 
cessary not only to pulverise the soil by repeated ploiigMngs 
before it be seeded, but, as it becomes gradually more and 
more compressed afterwards, recourse must be hod to tillage 
while the plants are growing ; and this is hodng, which also 
destroys the weeds ^at would deprive tho plants of their 
noniMment. 

The leading features of TuE’s husbandry aro his practice 
of laying the land into narrow ridges of five or six feet, and 
upon the middle of these drilling one, two, or three rows, 
distant from one another about seven inches when there 
were three, and ten when only two. The distance of the 


Houghton’s CoMUm on Evidmdiy and Trade, vol. ii. p. 468. 
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Tull, con- plants on uiie ridge from those on the contiguous one he 
tmuuil. luiervul; the distance between the rows on the 

same lidgc, a apace or jKirtitioii j the funner Avas stored 
repeatedly by the horse-hoe, the latter by the hand-hoe. 

The extraordinary attention this ingenious person gave 
to his mode of culture is perhaps vnthout a parallel : — 

"I foi'ineily was iit much pains," he stiys, “and at sonio chargo 
in improving niy drills for pliuitiug the lowa at very near distances, 
and had hi ought them to such perfection, that one hoi sc would 
diiin a dull with eleven shares, mukiiig the rows at three inches 
and a half distance Iroin one another ; and at the same tune sow in 
tlinn three very diffeient sorts of seeds, which did not mix ; and 
these, too, at ddfevent depths. As the harley-iows were seven inches 
asunder, the barley lay four inches deep. A httle more than tliisie 
inches above that, in the .same channels, was cloirer , hetu'ixt evciy 
two of these roivs was a row of St Foin, coveied ludf an inch deep. 

“ I had a good ciop of hailoy the liist year , the next year two 
ciojis of broad clover, wheie that was sown , and ivhcio hop-clover 
was souTi, a mixed ciop of tluit and St Fom , but I am since, by 
exjiouence, so fully convinced of tbe folly of these, or any other 
mued crons, and more especially of nairow spaces, that I have 
demolished these instiuments, in thou full pcifeetion, as a vam 
curiosity, the diift and use of tlieui__ being contrary to the true 
piinciples and piautico of hoiue-lioeing.”! 

In tlie culture of wheat, he began tvith ridges six feet 
broad, or eleveu on a breadth of 66 feet; but on this he 
afterwards had fourteen ridges, iiter trying different num- 
bers of rows on a ridge, he at last preferred two, with an 
intervening space of about 10 inches He allowed only 
three pecks of seed for an acre. The first hoeing was per- 
formed by turning a furrow from the roiv, as soon as the 
plant had put forth four or five leaves; so that it was 
done before or at the bcgiiming of winter. The next hoeing 
was in spring, by which the earth was returned to the 
plants. The subsequent operations depended upon the 
circumstances and condition of the land and the state of 
the weather. The next year’s crop of wheat was soivn 
upon the intervals which had been unoccupied the former 
year ; but this he does not seem to think was a matter of 
much consequence. 

“My Md," he observes, “whereon is now the tlirtesuth crop 
of wheat, has shown that the rows may successfully stand upon 
any part of the ground. The ridges of this field were, for the 
twelfth crop, changed from six feet to four feet ax inches. In 
order for this alteration the ridges were ploughed down, and then 
the next ridgea were laid out tho same way as the ioimcr, but one 
foot SIX inches nauower, and the double rows drilled on their 
tops ; whcieby, of conseipueiice, there must he some rows standing 
on every ixiii of tho gioiuid, both on the forniei poititions and on 
every part of the intervals. Notwithstanding this, there was no 
manner of difiTorcnce in tho goodness of the rows , and tiie whole 
field was in every pai't of it equal, and the best, I believe, that 
over glow on it It is now the thiitconth crop, liJrely to he good, 
thou^ the land was not ploughed crossways. 

It follows, from this singular management, that Tiill 
thought a succession of crops of difl’erent species altogether 
unnecessary; and he labours hard to prove against Dr 
Woodward, that the advantages of such a change under his 
plan of tillage were quite chimerical, though he seems to 
admit the benefit of a change of the seed itself. 

In cultivating turnips he made the ridges of the same 
breadth as for wheat, but only one row was drilled on eacL 
His management, while the crop was growing, differa very 
little from the present practice. When drilled on the level, it 
is impossible, he observes, to hoe-plough them so well as when 
they are planted upon ridges. But the seed was deposited 
at different depths, the half about four inches deep, and 
the other half exactly over that, at the depth of half an inch. 

“Thus planted, let the weather be never so dry, the deepest 
seed will come up, hut if it raineth immediately after plantmg, 
the shallow will come up first ¥g also make it come up at four 
times, by mixing our seed half new and half old, the new coming 
up a day quicker than the old. TIkbsq four comings np give it so 


many chances foi escaping the Jly ; it being often seen that the seed 
sown over night ivill bo destroyed by tho lly, when that souu the 
next inoruuig uill escape, aiul nee re/sci. or you may hoe-plough 
them when the lly ts hku to devour them , this will buiy tho greatest 
part of these enemies : or else you may diiU in another row without 
new'ploughmg the laud.” 

Drilling and horse and hand hoeing seem to heave been in 
use before tho publication of Tull’s book. “Hoeing,” he says, 

“may be divided into deep, which is our horse-hoeing ; and 
shallow, which is the English hand-hoeing ; and also tho 
shallow horse-hocing used in some places betwixt rows, 
where the intervals are very narrow, as 16 or 18 inches. 

This is but an imitation of the hand-hoe, or a succedaneum 
to it, and can neither supply the use of dung nor fallow, 
and may be jiroperly called scratch-hoeing.” But in his 
mode of forming ridges his iiractice seems to have been 
original ; his implements display much ingenuity ; and his 
claim to the title of father of the present horse-hoeing 
husbandry of Great Britain seems indisputable. A trans- 
lation of Tull’s hook was undertaken at one and the same 
tune m France, by three different persons of consideration, 
without the privity of each other. Two of them afterwards 
put their papers into the hands of the third, M. du Hamel 
du Moncean, of the Boyal Academy of Sciences at Paris, 
who published a treatise on husbandry, on the principles 
of Mr Tull, a few years after. But Tull seems to have had 
very few followers in England for more than thirty years. 

The pr^eut method of drilling and horse-hoeing turnips 
Avas not uitroduced into Northumberland till about the 
year 1780,® and it Avas then borrowed from Scotland, tho 
farmers of which had the merit of first adopting Tull’s 
management in the culture of this root about 1760. From 
Scotl^d it made its Avay, but slowly, into the southern 
parts of the island. 

Tull’s doctrines and practices being quite in advance of 
his OAvn times, Avere, as is usual in such cases, vehemently 
opposed by his contemporaries. He was, in consequence, 
involved in frequent controversy, in conducting which he 
occasionally showed an asperity of temper which excites 
our regret, but which is not to be wondered at, Avhen we 
consider toe trials of patience which he encountered from 
the unreasonable opposition of the agricultural community 
to his improvements ; toe thAvarting of his experiments by 
his OAvn labourers, who, in their ignorant zeal against inno- 
vations, AvilfuUy broke his machines, and disregarded his 
orders; and from acute and protracted bodily disease. 

The soundness of his vieAVS and practice, as regards turnip 
culture, came by-and-by to be acknowledged, and have 
since been generally adopted. But it was only some 
twenty-five years ago that Ms full merit began to be under 
stood. The Bev. Mr Smith, in Ms TFbrd in Season, about 
that time recalled attention to Tull’s peculiar system of 
wheat culture in a A\'ay that startled the whole community ; 
while Professor Way, in a series of eloquent lectures 
dehvered before toe Eoyal Agricultural Society, showed 
that his science Avas tnie in the main, and even more strik- 
ingly ahead of his times than Ms practice. 

imong toe English Avriters of this period may be men- 
tioned Bradley, Lawrence, Hales, Miller, Ellis, Smith, 

HiD, Hitt, Lisle, and Hoiuu Most of their works went 
throng several editions in a few years, — at once a proof 
of the estimation in wMch they were held, and of the 
direction of the public mind towards investigating toe 
principles and practice of agricultura 

Of toe progress of the art in Scotland, tiE towards the Scotland ; 
end of the 17th century, we are almost entirely ignorant, ^^greas. 
The first work, Avritten by Donaldson, was printed in 1697, 
under toe title of Jlushandry Anatomked; or, an Inqiwry 
into Present Manner of TeUmg and Mamrinjg tlie 


^ Sw^hornff HuMndry, p. 62. lend. 1762. » Ibid, p. 424. 


® MwiAitjnfiurtod Survey, p. lOd 
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Ground in Scotland. It appears from tlus treatise, that 
the state of the art was not more advanced at that tune m 
North Britain than it had been in England m the time of 
Fitzhorbert. Farms were divided into infield and outfield , 
com crops followed one another without the intervention 
of fallow, cultivated herbage, or turnips, though something 
is said about fallowing the outfield, inclosures were very 
rare, the tenantry had not begun to emerge from a state 
of great poverty and depression ; and the wages of labour, 
compared with the price of corn, were much lower than at 
present , though that price, at least in ordmaiy years, must 
appear extrerndy moderate m our times. Leases for a terai 
of years, however, were not uncommon j but the want of 
capital rendered it impossible for the tenantry to attempt 
any spirited improvements. 

Donddson, Donaldsou first points out the common management of 
1697. that period, which he shows to have been very unproduc- 
tive, and afterwards recommends what he thinks would 
be a more profitable course. 

“Of the dale giound.,” he says, “that is, such lands as aie partly 
hills and partly valleys, of which sorts may bo comprehended the 
greatest part of arable gionnd in this lungdom, I shall suppose a 
fanner to have a lease or tack of three score acres, at three hundred 
merks of rent per annum (£16, IBs. 4d. sterling) Perhaps some 
who are not acq^naintcd with rural affairs may think this cheap ; 
but those who aio the possessors thereof think_ otherwise, and find 
dilficulty enough to get the same paid, according to their present 
way of mauunng thereof. But that i may pioeeed to the companson, 
I shall show how conunonly this farm-room is managed. It is com- 
monly dividod into two paits, viz., one-thiid aoft, and two-thirds 
outfidd, as it is termed. The croft is usually dividod into Ihiee 
arts: toivit, ono-thiid barley, which is always dui^d that year 
arley is sown thereon ; another third oats , and the last timd 
oas. The outside field is divided mto two parts, to wit, the one 
alf oats, and the other half glass, two years successively. The 
roduot which may he supposed to he on each acre of eroft, four 
oils (liu'eo "Winchester quarters), and that of the outfidd, thmo (21 
quarleifl); the quota is seven score bolls, which we shall also 
reckon at five pounds (8s 4d.) per boU, cheap year and deal yew 
one with another. This, in all, is worth £700 (£58, 6s. 8d. 
sterling). 

“Then let us see what profit he can make of his cattle. Accord- 
ing to ^0 division of his lands theie is 20 aoies of grass, which 
cannot be expected to be very good, because it gets not leave to 
lio above tivo years, and therefore cannot be well swaided. How- 
ever, usually, besides four horses, which are kept for ploughing 
the said land, ten or twelve nolt are also kept upon a farm-room 
of the above-mentioned bounds ; hut, m i-espoct of the badness of 
the grass, as said is, little piofit is had of them Perhaps two or 
three stone of butter is the most that can ha made of the milk of 
his kiue the whole summer, and not above tivo heffera hiought up 
each year. As to what profit may he made by bnnging up young 
horses, I shall say nothing, supposing he keeps his stock good, by 
tiiose of his own upbringing. The whole product, then, of hm 
cattle cannot be reckoned above fifty merks (£2, 15s. 6d.) For, in 
respect his beasts are in a manner half-starved, they aie generally 
small; so that scarce may a haffer he sold at above twelve ponuM 
(£1 sterling). The whole product of his faim-room, therefore, 
exceeds not the value of £733 (£61, Is. 8d. sterling), or thereabout ” 

The labourers employed oa this farm were two men and 
one woman, besides a herd in summer, and other servants 
in harvest 

Donaldson then proceeds to point out a different mode 
of management, which he calculates to he more profit- 
able; but no notice is 'taken of either clover or turnips 
as crops to be raised in his new course, though they are 
incidentally noticed m other parts of the work. 

“I also recommend potatoes as a very profitable root for husband- 
men and others that have numerous families. And because thare 
is a peediar way of planting this root, not commonly known in this 
country, I shall here show what way it is ordinaiy planted or set. 
The ground must he dry ; and so much the better it is if it have a 
good scal'd of grass. The beds or r^s axe made about eight foot 
broad, good store of dung being Laid upon your ground; horse or 
sheep dung is the proper manure for them. Throw each poftatoe or 
sett (for they were sometimes cut into setts) into a knot of dun^ 
and afterwards dig earth out of the furrows, and cover them aU 
over, about some liiree or four indies deep ; the furrows left between 
your liggs must he about two foot hroadt, and little less will they 


be 111 depth befoie your potatoes be covereo. You need not plant 
tlus root in yourgitulcn; thry are commonly set m the fields, and 
wildest ol ground, foi enriching of it." As to theu consumption, 
they v\ CIO sometimes “boiled and broken, and stiiied mth butter 
and new milk ; also roasted, and e.iteii with hiittor ; yea, some make 
bread of them, by mixing them with oat or barley meal , others 
parlwll them and bake vith them apples, after tlio manner of 
taxts ” 

There m a good dcsal in this little treatise about sheep, 
and other branches of husbandry; and, if the wiiter wa.^ 
well informed, as in most instances he appears to have 
been, his account of prices, of wages, and generally of the 
practices of that period, is very interesting. 

The next work on the husbandry of Scotland is. The Belhaven, 
Gountrynum’s Rudiments., or an advice to the Farmers^l^^' 
in Fait Lothian, hoio to labour ami improve their grounds, 
said to have been written by Lord Belhaven about the 
time of the Union, and reprinted in 1723. In this we 
have a deplorable pictm’o of the state of agriculture iii 
what IS now the most highly unproved county in Scot- 
land His lordship begins with a very high encomium 
on his own performance, “ I dare be bold to say, 
there was never such a good easy method of husbandry 
as this, so succinct, extensive, and methodical in all its 
parts, published before." And he bespeaks the favour 
of those to whom he addresses himself, by adding, “neither 
shall I affright you with hedging, Etching, marling, 
chalking, parmg, and burning, draining, watering, and 
such hke, which are all very good improvements indeed, 
and very agreeable with the soil and situation of East 
Lothian ; but I know ye cannot bear as yet a crowd of 
improvements, this being only intended to initiate you in 
the true method and pnnciples of husbandly." The farm- 
rooms in East Lothian, as in other districts, were divided 
into infield and outfield 

“The infield (where wheat is sown) is generally divided by the 
tenant into four divisions or breaks, as tiioy oaU them, viz, one 
of wheal^ one of bailey, one of pease, and one of oats, so that tho 
wheat is sowd after the pease, the barley after the wheat, and the 
oats aft® die barley The outfield land is ordinarily made use oi 
promiscuously for leodmg of their cows, hoiso, sheep, and oxen; 

Mis also dunged by dieir sheep who lay in earthen folds ; and some 
tunes, when they have much of it, they fauch or fallow a part of it 
yearly.” 

Under this management the produce seems to have been 
three times the seed; and yet, says his lordship, “if in 
East Lothian they did not leave a higher stubble than in 
other places of the kingdom, their grounds would be in a 
much worse condition than at present they are, though bad 
enongL” — “ A good crop of corn makes a good stubble, 
and a good stubble is the equalest mucking that is.” 

Among the advantages of inclosuxes, he observes, “you 
will gain much more labour from your servants, a great 
part of whose time was taken up m gathering thistles and 
other garbage for their horses to feed upon in their stables ; 
and thereby the great trampling and pulling up, and other 
destruction of the corns, while they are yet tender, will be 
prevented." Potatoes and turnips are recommended to be 
sown in the yard (kitchen-garden). Clover does not seem 
to have been in use. Rents were paid in com ; and, for 
the largest farm, which he thinks should employ no more 
than two ploughs, the rent was about six chalders of victual 
“when the ground is very good, and four in that which is 
not so good. But I am mo®t fiiUy convinced they ab ould 
take long leases or tacks, that they may not be straitened 
with time in the improvement of their rooms ; and this is 
profitable both for master and tenant" 

Such was the state of the husbandry of Scotland in the Society of 
early part of last century. The first attempts at improvement ""em. 
cannot be traced farther back than 1723, when a number of 
land-holders formed themselves into a society, under the title 
of the Society of Improvers m Kvmhdge of AgrvmlUre 
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in Scotland. The Earl of Stair, one of their most active 
members, is said to have been the first who cultivated 
turnips in that country. The Select Transactions of this 
society wore collected and published in 174.3 by Mr Maswoll, 
who took a largo part in its proecedmgs. It is evident 
from this bool: that the society had exerted itself in a very 
laudable maimer, and apparently with considerable success, 
in introducing cultivated herbage and turnips, as well as 
in improving the former methods of culture. But there is 
roason to believe that the influence of the example of its 
numerous members did not extend to the common tenantry, 
who a"e always unwilling to adopt the practices of those 
whe arc paaced in a higher rank, and supposed to cultivate 
land for pleasure rather than profit. Though this society, 
the earliest probably in the United Kingdom, soon counted 
upw'ards of 300 members, it existed little more than 20 
years. Maxwell delivered lectures ou agricultm-e for one 
or two sessions at Edinburgh, which, from the specimen 
he has left, ought to have been encouraged. 

In the introductory paper in Maxwell's collection, we 
are told, tkbt — 

“The practice of dmmuig, inclosing, faunmier fallowing, sowing 
llax, kmp, lape, turnip and grass seeds, pLintiug cabbages after, 
and potatoes witb, the plough, in fields of gimit extent, isin&oduced , 
aud that, according to the general oiiimon, more com grows now 
ycaily where it was novor known to glow betore, these twenty ycais 
last past, than peihapa a sLxth of all that tho kingdom was in uso 
to pioJuce at any time before.’’ 

First In this work we find the first notice of a throshing- 

Threshing- machine : it was invented by Mr Michael Menzies, advo- 

Maclune. obtained a patent for it Upon a representation 

made to tho society that it was to bo seen working in 
several places, they appointed two of their number to in- 
spect it ; and in their report they say, that one man would 
be sufilcient to manage a machine which would do the work 
of six. Oue of the machines was “moved by a great 
water-wheel and triddles,” and another “by a little wheel 
of three feet diameter, moved by a small quantity of water.” 
This machine the society recommended to all gentlomcn 
and fanners. 

The next work is by the same hir Maxwell, printed in 
1767, and entitled the Practical Eushandmm; hmg a 
collection of miscellaneous papers on Euslandry, &c. In 
this book the greater part of the Select Transactions is re- 
pubhshed, wlh a number of new papers, among which, an 
Sssay on the Ilusbandry of Scotland, with a proposal for 
the improvement of it, is the most valuable. In this he 
lays it down as a mlo, that it is bad husbandry to take 
two crops of grain successively, which marks a consider- 
able progress in the knowledge of modern husbandry; 
though he adds, that in Scotland the best husbandmen 
after a fallow take a crop of wheat ; after the wheat, peas ; 
then barley, and then oats; and after that they fallow 
again. The want of inclosures was still a matter of 
complaint. The ground continued to he cropped so 
long as it produced two seeds; the best farmers were 
contented with four seeds, which was more than the 
general produce. 

The first Act of Parliament for collecting tolls on the 
highway in Scotland was passed in 1760, for repairing 
the road from Dunglass bridge to Haddington, lii ten 
years after, several Acts followed for the counties of Edin- 
burgh and Lanark, and for making the roads between 
Edinburgh and Glasgow. The benefit which agriculture 
has derived from good roads it would not be mj to esti- 
mate. The want of them was oue great cause of the slow 
progi-ess of the art iu former times. 

The Eevolution in 1 088 was the epoch of that system of 
com laws to which very great influence has been ascribed, 
both on the practice of agriculture and the general pro- 


sperity of the countiy. But for an account of these and 
later statutes on the subject, we must refer to the article 
Corn Laws, 

The exportation of wool was prohibited in 1647, in 
1660, and in 1688; and the prohibition strictly enforced 
by subsequent statutes. The effect of this on its price, 
and the state of the wool trade, from the earhest period 
to the middle of last century, are distinctly exhibited by 
the learned and laborious author of Mesnoirs on Wool, 
printed in 1747. 

CHAPTEH IL 

RECENT BRITISH AGEIOULTURB. 

Section 1. — Progress during the Eighteerdh Century. 

Before entering upon a description of the agriculture of 
Great Britain at the present day, it may help to set matters 
in a clearer light if we take just so much of a retrospect 
as wiU serve as a back-ground to our picture. 

At the beginning of the 18th century the agriculture 
of our country was stiU of the rudest kind. With the 
exception of certain parts of England, the land was stil’ 
for the most part unenclosed, the live stock of each 
township grazing together, and the arable land being 
occupied in common field or run-rig. The practice of 
fallowing annually a portion of the arable land, and of 
interpMing a crop of peas betwixt the cereal crops, was 
becoming a common practice, aud was a great improvement 
upon the previous and yet common usage of growing 
successive corps of white-corn until the land was utterly 
exhausted, when it was left to recruit itself by resting in a 
state of nature, while other portions were undergoing the 
same process. Clover and turnips had been introduced 
before this date, and were coming gradually into cultivation 
as fiMd crops in the more advanced parts of England. 

Potatoes were commonly grown in gardens, but had not 
yet formd their way to the fields. 

The gradual advance in the price of farm produce soon 
after the year 1760, occasioned by the increase of population 
and of wealth derived from manufactures and commerce, 
gave a powerful stimulus to rural industry, augmented 
agricultural capital, and called forth a more skilful and 
enteiprising race of farmers. The arable lands of the 
country, which, under the operation of the feudal system, 
had been spht up into minute portions, cultivated by the 
tenants and tiieir families without hired labour, began now 
to be consolidated into larger holdings, and let to those 
tenants who possessed most energy and substance. This 
enlargement of farms, and in Scotland the letting of them 
under leases for a considerable term of years, continued to 
be a marked feature iu the agricultural progress of the 
country until the end of the century, and is to be regarded 
both as a cause and a consequence of that progress. The 
passing of more than 3000 indosure bills during the reign 
of Geo. in., before which the whole number was but 244, 
shows how rapidly tho cultivation of new laud now 
proceeded. The disastrous American war for a tune 
interfered with the national prosperity; but with the return 
of peace in 1783, the cultivation of the country made more 
rapid progress. The quarter of a century immediately 
following 1760, is memorable in our agricultural annals for 
the introduction of various important improvements. It 
was during this period that the genius of BakeweU produced Bakewen 
such an extraordinary change in the character of our more 
important breeds of live stock; but especially by the 
perfecting of a new race of sheep— the weU-known Leicesters 
— which have ever since prov^ such a boon to the country, 
and have added so much to its wealth. BakeweH’s famfl 
as a breeder was for a time enhanced by the improvement 
which he effected on the long-homed cattle, then the 
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prevailmg breed of tbe midland counties of England, subdividing of farms by hedge and ditch, was now in active 
These, however, wore ere long rivalled, and have now been progress. The former adiiutted of the general use of 
entirely superseded by the shorthorn c'r Durham breed, wheel-carriages, of the rOady conveyance of produce to 
which the brothers Colling obtained from the useful race markets, and in particular, of the extended use of lime, 
of cattle that had long existed in the valley of the Tees, by the apphcation of which was immediately followed by a 
applying to them the principle of breeding w'hich BoltewoU great increase of produce. The latter, besides its more 
had already established. A more rational system of obvious advantages, speedily freed large tracts of country 
croppmg now began very generally to supersede the thriftless from stagnant water, and their inhabitants from ague, 
and barbarous practice just referred to of sowing successive and prepared the way for the under-ground draining which 
crops of corn until the land was utterly exhausted, and soon after began to be practised, 
then leaving it foul with weeds, to recover its power by „ « « r , , 

an indefinite period of rest. Green crops, such as tumi];®, Section EemarTcalle progress from 1795 to 1815. 
clover, and ryegrass, began to be alternated with grain The agnculture of the country was thus steadily improv- 
crops, and hence the name alternate liushandry, by which ing, when suddenly the whole of Europe became involved 
this improved system is generally known. The land was in the wars of the French devolution. In 1795, under 
now also generally rendered clean and mellow by a summer the joint operation of a deficient harvest, and the cutting 
fallow before being sown with clover or grasses. off of foreign supplies of grain by the policy of Napoleon, 

Hitherto the husbandry of England had been very the pnee of wheat, which, for the twenty preceding years, 
superior in every respect to that of Scotland. Improvements had been under 50s. a quarter, suddenly rose to Sis. 6d, 
now, however, made rapid progress in the htter. Mr and in the following year reached to 9Cs. In 1797 the 
Dawson, at Frogden, in Roxbm'ghshire, is believed to have fear of foreign invasion led to a panic and run upon the 
been the first who grew turnips as a field crop to any banks, in which emergency the Bank Eestriction Act, 
extent. This enterprising farmer having heard of the suspending cash payment, was passed, and* ushered in a 
success with which this crop was cultivated in certain paits system of unlimited credit transactions. Under the un- 
of England, took tho precaution of seeing for himself the natural stimulus of these extraordmary events, every 
most approved mode of doing so before attempting to branch of industry extended with unexampled raptidity, 
introduce it on his own farm. He accordmgly went to But in nothing was this so apparent as in agriculture j the 
Leicestershire, and presenting himself to the celebrated high prices of produce holding out a great inducement to 
Bakewell in the garb of a Scotch ploughman, hired himself improve lands then arable, to reclaim otheis that had 
to him for six months in that capacity. Having in this previously lain waste, and to bring much pasture-land 
thoroughly practical way acquired the knowledge he was under the plough. Nor did this increased tillage interfere 
in quest of, he told his employer (who would fayi have with the increase of live stock, as the green crops of the 
retained him longer) that it was full time ion him to be alternate husbandry more than compensated for the dim 
home to his own large farm. The season was too advanced mshed pasturage. Tliis extraordmary state of matteris 
to admit of his doing more that year than sow a few lasted from 1795 to 1814; the prices of produce even 
experimental drilla, but the very next year he is said to increasing towards the close of that period. The average 
have sown 70 acres. We have been unable to ascertain price of wheat for the whole period was 89s. 7d. per 
the exact date of this occurrence, but it is on record that quarter; but for the last five years it was 107s., and in 
as early as 1764 Mr Dawson had 100 acres of drilled 1812 it reached to 126s. 6d. The agricultoe of Great 
turnips on his farm in one year. Britain, as a whole, advanced with rapid strides during 

lulley. A few years after this the Messrs CuUey — one of them this period; but nowhere was the cliange so great as in 
also a pupd of Bakewell — ^left their paternal property on Scotknd. Indeed, its progress there, during those twenty 
the banks of the Tees, and settled on the Northumbrian yeara, is probably without parallel in the history of any 
side of the Tweed, bringing with them the valuable breeds other country. This is accounted for by a concurrence of 
of live stock and improved husbandry of their native circumstances. Previous to this period, the husbandry of 
district. The improvements introduced by these energetic Scotland was still in a backward state as compared with 
and skilful farmers spread rapidly, and exerted a most the best districts of England, where many practices, only 
beneficial influence upon the border counties. An Act of recent introduction in the north, had been in general use 
passed in 1770, which relaxed the rigour of steict entails, for generations. This disparity made the subsequent 
and afforded power to landlords to grant leases mid other- contrast the more striking. The land in Scotland was 
wise improve their estates, had a beneficial effect on Scottish now, with trifling exceptions, lot on leases for terms varying 
a^culture. From 1784 to 1795 improvements advanced from twenty to thirty years, and in farms of sufficient size 
with steady steps. This period was distinguished for the to employ at the least two or three ploughs. The unlimited 
general adoption and industrious working out of ascertained issues of Government paper, and the security afforded by 
improvements. Small’s swing plough, and MeiHe’s thrash- these leases, induced the Scotch banks to afford every 
ing-machine, although invented some years before this, facility to landlords and tenants to embark capital in the 
were now perfected and brought into general use, to the improvement of the land. The substantial education 
great furtherance of agriculture. Two important additions supplied by the paridi schools, of which nearly the whole 
were about this time made to the field crops, viz., the population could then avail themselves, had diffused through 
Swedish turnip and potato oat. The latter was accidentally all ranks such a measure of intelligence as enabled them 
discovered in 1788, and both soon came into general promptly to discern, and ddlfuUy and energetically to take 
cultivation, 'u the same year Merino sheep were intro- advantage of this spring-tide of prosperity, and to profit 
duced by his .’tajesty, George HI., who was a zealous by the agricultimal information now plentifully furnished 
farmer. For a time this Tareed attracted much attention, by means of the Bath and West of England Society, 
and sanguine expectations were entertabed that it would ratablished in 1777, the Highland Society, instituted in 
prove of national importance. Its unfitness for the pro- 1784, and the National Board of Agriculture, in 1793 — 
duction of mutton, and increasing supplies of fine clothing of which, however, more anon. ^ one proof of the 
wool from other countries, soon led to its total rejection. astonishing progress of Scottish husbandry during this 
In Scotland, the opening up of tho country by the period, we may mention that the rental of land, which in 
construction of practicable roa^, and the enclosing and 1795 amounted to £2,000,000, had in 1815 risen t« 
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£5,278,085, or considerably more than double in twenty 
years. 

Blit of the causes which have influenced the agriculture 
of the period under review, none have been so powerful as 
the extraordinary increase of our population, which, in 
round numbers, has twice doubled during the past seventy 
years ISTot only are there four times as many people 
req^uiring to be fed and clad now as there were then, but 
from the increased wealth and altered habits of the peojile, 
the individual rate of con.suniption is greater now than 
formerly. This is particularly apparent in the case of butcher- 
meat, the consumption of which has increased out of aU 
proportion to that of bread-corn. To meet this demand, 
there behoved to be more green crops and more live stock , 
and from that has resulted more wool, more manure, and 
more corn. While this ever-groiving demand for farm- 
produce has stimidated agricultural improvement, it has 
also operated in another way. The productiveness of the 
soil has been greatly increased, and will no doubt be still 
more so in future j but the area of the country cannot be 
increased. Land — ^the raw material from which food is 
produced — ^being thus limited in amount and in increasing 
demand, has necessarily risen in price. So much is this 
the case, that whereas the average price of wheat for the 
five years preceding 1872 was £2, 15s, per quarter, or 
£2, 7s. 6d. less than during the five years preceding 
1815, the rent of land is much higher now than it was 
then The raw material of tho food-grower having thus 
risen in piico, his only resource has been to fall upon plans 
for lowering the cost of producing his crops and for 
increasing their amount. To such an extent has he 
succeeded, that the produce market has been kept full, 
and prices have decreased. The business of farming has 
in the main been a less prosperous one than most other 
branches of national industry, and yet agriculture, as an 
art and as a science, has made steady progress. We 
beheve it is only in this way that the contemporaneous 
existence of two things apparently so incompatible as a 
steady rise in the rent of land, and a steady decrease in tho 
price of its produce, can be satisfactorily accounted for. 

PKOGRESS SmCB 1816 

Section 3 — Laws affecting Agriculture. 

The abundant crop of 1813, and restored communication 
with tho continent of Europe in the same year, gave the 
first check to these unnaturally exorbitant prices and rents. 
The restoration of peace to Europe, and the re-enactment 
of the Corn Laws lu 1815, mark the commencement of 
another era in the history of our national agncultiire. It 
was ushered lu with a time of severe depression and 
suffering to the agricultural commumty. The immense 
fall in the price of farm-produce which then took place 
was aggravated, first, by the unpropitious weather and 
deficient harvest of the years 1816, 1817 ; and stall more 
by the passing in 1819 of the Bill restoring cash payments, 
wliich, coming into operation iu 1821, caused serious 
embaiTassment to aU. persons who had entered into engage- 
ments at a depreciated currency, which had now to be met 
with the lower prices of an enhanced one. The much- 
debated Corn Laws, after undergoing various modifications, 
and proving the fruitful source of business uncertainty, 
social discontent, and angry partizanship, were finally 
abolished in 1846, although the Act was not consummated 
until three years later. Several other Acts of the Legis- 
lature, passed during this period, have exerted an important 
influence on agriculture. Of these, the first in date and 
importance is the Tithe Commutation Act of 1830. AU 
writers on agriculture had long concurred in pointing out 
the injurious effects on agriculture of the tithe system as 
it then stood. The results of the change have amply 


verified the anticipations of those who were instrumental 
in procuring it. Since the removal of this formidable 
hindrance, improvement has been stimulated by those Acts 
under which the Government has been empowered to 
advance money on certain conditions for the draining oi 
estates. An important feature in these advances is, that 
the 6} per cent, of interest charged upon them provides a 
sinking fund by which the debt is extinguished in twenty- 
two years. Additional facihties have also been granted 
by the Act passed in 1848 for disentailing estates, and for 
burdening such as are entailed with a share of the cost of 
certain specified improvements. 

Section 4 . — Cattle Murrain and Potato Disease. 

Another class of outward events, which has had an 
important influence upon agriculttixe, requires our notice. 
We refer to those mysterious diseases affecting both the 
animal and vegetable kingdoms, the causes and remedies 
for which have alike baffled discove^. Tho murrain, or 
“vesicular epizootic,” appeared first in 1841, having been 
introduced, as is supposed, by foreign cattle. It spread 
rapidly over the country, affecting all onr domesticated 
animals, except horses, and causing everywhere great alarm 
and loss, although seldom attended by fatal results. It 
has prevailed ever since, in a greater or less degree, and 
has been more widely diffused as well as more virulent in 
1871 and 1872 than ever before. It was soon followed 
by the more terrible lung-disease, or pleuro-pneumonia, 
which continues to cause serious mortahty among our 
herds. In 1865 the rinderpest, or steppe murrain, origi- 
nating amongst the vast herds of the Russian steppes, 
where it would appear to be never altogether wanting, 
had spread westward over Europe, until it was brought to 
London by foreign cattle. Several weeks elapsed before 
the true character of the disease was known, and in this 
brief space it had already been carried by ammals purchased 
in Smithfield market to aU parts of the country. After 
causing the most frightful losses, it was at last stamped 
out by the resolute slaughter of aU affected ammals and of 
all that had been in contact with them. In the autumn 
of 1872 this cattle plague was again detected in several 
cargoes of foreign cattle brought to our ports. Happily the 
stringent provisions of the Contagious Diseases (Animals) 
Act had the effect of preventing its entrance, except iu the 
case of one cargo brought to Hull, from which the plague 
was conveyed to several herds in the adjacent parts of 
Yorkshire, and caused considerable losses before it was 
again stamped out. Severe as have been the losses in our 
flocks and herds from these imported diseases, they have 
been as nothing in comparison with the effects of the 
mysterious potato blight, which, first appearing' in 1845, 
has since pervaded the whole of Europe, and in Ireland 
especially proved the sad precursor of famine and pestilence. 
This seemmgly insignificant blight for a time well-nigh 
withdrew from cultivation one of our most esteemed field 
crops j it influences the business of fanning iu a way that 
baffles the shrewdest calculators, and is producing social 
changes of which no man can predict the issua 

Section 6 . — Leading Im/profuemmts. 

We can here do little more than enumerate some of the 
more prominont improvements in practical agriculture which 
have taken place during the penod under review. Before 
the dose of the past century, and during the first quarter 
of the present one, a good deal fiad been done in the way 
of draimng the land, either by open ditches, or by Elking- 
ton’s system of deep covered drains. This system has now 
been superseded by one altogether superior to it both in 
principle and practice. In 1835, James Smith of Deanston 
honour to his memory !) promulgated his now well-known 
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system of tliorougli draining and deep ploughing. It 
has been earned out already to such an extent as to 
alter the very appearance and character of whole districts 
of omr country, and has prepared the way for aU other 
improvements. The words “Portable Manures” indicate 
at once another prominent feature in the agriculture of the 
times. Early in the present century, ground bones began 
to be used as a manure for turnips in the eastern counties 
of England, whence the practice spread, at first slowly, and 
then very rapidly, over the whole country. It was about 
1825 that bones began to be generally used in Scotland. In 
1841 the stiU more potent guano was introduced into Great 
Britain , and about the same tune, bones, under the new 
form of superphosphate of lime. By means of these 
invaluable fertilisers, a stimulus has been given to agri- 
culture which can scarcely be over-rated. 

The labour of agriculture has been greatly lightened, 
and its cost curtailed, by means of improved implements 
and machines. The steam-engine has taken the place of 
the jaded horses as a thrashing power. This was first 
done in East Lothian by Mr Aitchison of Driunore, who 
about 1803 had his thrashing-machinery, at his distillery 
and farm of Clement’s Wells, attached to a steam-engine, 
which was erected for him a few years previously by Bolton 
and Watt, for the works of the distillery. About 1818-20 
several steam-engines on the condensing principle were 
erected in East Lothian, solely for the propelling of 
thrashing-machmery. One of these, put up by Mr Eeid 
of Drem, at a cost of ^600, is stiQ doing its work there, 
and, strange to say, after the lapse of fifty-five years, looks 
as well and is as efficient as when first erected. It would 
be tedious to particularise other instances in this department, 
as it will be treated of fully in its proper place. It is 
especially in this department that the influence of the ever- 
memorable Exlubition of the Industry of all Nations in 
1851 has told upon agriculture. Eeaping by machinery 
may virtually be regarded as one of the fruits of that great 
gathering. 

The railways, by which the country is now intersected 
in all directions, have proved of great service to farmers, 
by conveying their bulky produce to distant markets 
cheaply and quickly, and by making lime and other manures 
available to the occupiers of many inland and remote 
districts. In nothing has this benefit been more apparent 
than in tho case of fatted live stock, which is now invariably 
transported by this means, with mamfest economy to an 
concerned. 

I Durmg the whole of this period there has been going on 
great improvement in all our breeds of domesticated animals. 
This has been manifested not so much in the production of 
individual specimens of high merit — ^in which respect the 
Leicesters of BakeweU, or the short-horns of Coiling, have 
perhaps not yet been excelled — as in the diffusion of these 
and other good breeds over the country, and in the improved 
quality of our live stock as a whole. The fattening of 
animals is now conducted on more scientific principles. 
Qncreased attention has also been successfully bestowed on 
the improvement of our field crops. Improved varieties, 
■obtained by cross-impregnation, either naturally or arti- 
ificiaUy brought about, have been carefully propagated, and 
generally adopted. Increased attention is now bestowed 
on the cultivation of the natural grasses. The most 
fimportant additions to our list of field crops during this 
period have been Italian rye-grass, winter beans, white 
^Belgian carrot, sugar beet, and Msike clover. 

Section 6 . — Increase and Diffusion of Agricultural 
Knowledge, 

Let us look now at the means by which, during this 
period, agricultural knowledge hhs at bhbe been increased 


and diffused. Notice has already been taken of tho 
institution of the Highland Society and tho National Board 
of Agriculture. These patriotic societies were the means of 
collecting a vast amount of statistical and general informa- 
tion connected with agriculture, and by their publications 
and premiums made known the practices of tho best-farmed 
districts of tho country, and encouraged their adoption 
elsewhere. These national associations were soon aided 
in their important labours by numerous local societies 
which sprang up in all parts of the kingdom. After 
a highly useful career, under the zealous presidency of 
Sir John Sinclair, the Board of Agriculture was dissolved, 
but has left in its Statistical Account, county surveys, and 
other documents, much interesting and valuable information 
regarding the agnculture of that period. In 1800 tho 
original Fai'mer^ Magazine entered uj)on its useful career 
under the editorship of Eobert Brown of Maikle, the 
author of the well-known treatise on Rural Affairs. The 
Highland Society having early extended its operations to 
the whole of Scotland, by-and-by made a corre&ponding 
addition to its title, and as the Highland and Agricultural 
Society of Scotland continues to occupy its important 
sphere with a steadily increasing membership, popularity, 
and usefulness. As its revenue and experience increased, 
it gradually extended its operations. In 1828, shortly 
after the discontinuance of the Farmerd Magazine^ its 
Frize Essays and Transactions began to be issued statedly 
in connection with the Quarterly Journal of Agriculture, a 
periodical which until recently occupied a prominent place 
in our professional hteratura This society early began to 
hold a great annual show of live stock, implements, &:c., 
the populanty of w'hich continues unabated- In 1842, Mr 
John Einnie at Swanstone, near Edinburgh, having sug- 
gested to some of his neighbours the desirableness of 
obtaming the aid of chemistry to guide farmers in many 
departments of their business, the hint was promptly acted 
upon, and these Mid-Lothian tenant-farmers had the merit 
of originating an Agricultural Chemistry Association (the 
firat of its kind), by which funds were raised, and an 
eminent chemist engaged, for the express purpose of con- 
ducting such investigations as the title of the society implies. 
After a successful trial of a few years this association was 
dissolved, transferring its functions to the Highland and 
Agricultural Society, which has ever since devoted much 
of its attention to this subject. The nature and impor- 
tance of the services which labourers in this department 
of science have rendered to agriculture may be gathered 
from the society’s Transactions, and numerous oib.er pub- 
Ecations of a similar kind. The Highland Society has of 
late years established itself on a broader basis, and imparted 
new energy to its operations by lowering its admission- 
fee in behalf of tenant-farmers, who have in consequence 
joined it in great numbers, and now take an important 
part in the conduct of its business. The practice adopted 
by it, about the same time, of holding periodical meetings 
for the discussion of important practical questions, by means 
of essays, prepared by carefully selected writers, did good 
service, too, to the cause of agricultural progress. 

The adoption by Government of a proposal made by 
this society, to collect the agricultural statistics of Scotland, 
showed at once how thoroughly it enjoyed the confidence 
of the tenantry, and how easily, and by what simple and 
inexjiensive machinery, this most important and interesting 
inquiry could be conducted. Through an unfortunate 
misunderstanding between the Government and the society 
on a mere technical point, thus most usefnl inquiry came 
to an abrupt termination, after having been conducted for 
five years. This brief experiment had, however, proved so 
conclusively the value of such statistibs, add the ease vslth 
which th^ could be collected, that the Government soon 

I. — 39 
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after took the matter in hand, and has ever since, through 
the agency of the officers of Inland Revenue, obtained 
annual returns of cropping and hve stock for the whole of 
Great Britain. 

The obvious success of this National Scottish Society has 
led to tho formation of similar ones in England and in 
Ireland. The former, instituted in 1838, and shortly 
afterwards incorporated by royal charter, at once entered 
upon a career of usefulness, the extent of which cannot 
well be over-rated. Its membership — comprising the most 
influential persons in the kingdom — and its revenues are 
now so large as to enable it to conduct its proceedmgs on 
a scale befitting its position and objects. These aie of a 
varied character, but its efforts are concentrated upon its 
journal and annual show. The former, published twice 
a-year, is chiefly composed of the essays and reports to 
which the liberal prizes of the society have been awarded, 
and undoubtedly stands at the head of our present agri- 
cultural periodicals. At the annual shows of the sociely, 
a prominent place is assigned to imploments and machines. 
Such as admit of it, are subjected to comparative tnals, 
which are coiiductecl with such skill and pains that the 
awards command the entire confidence of exhibitors and 
their customers The extent and rapidity of the im- 
provement in agricultural machinery which the society 
has been mainly instrumental in effecting are altogether 
extraordinaiy. 

There are few market towns of any importance that have 
not their organised club or occasional gathering of the 
farmers in their neighbourhood, for the discussion of 
piofessional topics. We have now also a goodly list of 
agricultural penodicals, both weekly and monthly, most of 
them ably conducted, which are extensively read, and are 
the means of collecting and diffusing much valuable know- 
ledge, which, hut for them, would often, as in former times, 
perish with its authors, or be confined to comers. The 
facilities now afforded by railways for cheap and expeditious 
travelling, induce most farmers to take an occasional peep 
at what is going on beyond their own neighbourhood^ 
This, more than anything, deals death-blows to prejudices, 
and extends good husbandry. 

The literature of agriculture has been ennehed by the 
contnbutions of many able writers. Some deserve to be 
particularly mentioned The volumes of the late David 
Low, Esq., on Practiced Agriculture, Lauded Property and 
Ecommy of Landed Estates, and Lomestkaied Animals, 
must ever be of standard authority on their respective 
subjects, Mr Henry Stephens’ Book of the Farm, and Mr 
J. C. Morton’s Oyele^cedia of Agriaidture, are invaluable 
to the agrioulturd student for their fulness, and for the 
minuteness of their details. Mr Caird’s English Agrimlture 
supplies the means for a most interesting comparison with 
the descriptions left to ns by Arthim Tonng. Mr Hosiyn’s 
History of Agriesdture and Chronicles of a Clay Farm are 
the very gems of our professional literature. In a series 
of essays on our Farm Crops by Professor John Wilson 
of Edinburgh, the scientific and the practical are most 
happily combined. Among the more recent pubheations 
of value may be mentioned Loudon’s Encydopesdia ; Hem 
Crops Grow, by Mr Johnson; M'Combie’s Cattle and 
Cattle-Breeders; Mechi’s fibw <o Jhm Projiio&iy; Hoziet’s 
Pradiced B&mrks on Agriedtural Drainage; Todd’s 
American Wheat Gulturisi, &c. Johnston, Anderson, Way, 
and Toelcker, have done admirable service in espound- 
iug the chemistry of agriculture; Youatt, Spooner, and 
Vasey, its xoology; and Smith, Parkes, Webster, Riiley, 
Denton, Scott Bum, and Starforth, its engmeering, 
mechanics, and architecture. 

In revieudng the history of our national agriculture for 
the past sixty years, it is pleasing to note the growing 


intelligence displayed by our agriculturists in the prose 
cution of their calHng. It is curious, also, to observe the 
analogy between the order of that progress, and that which 
IS usn^y observed in individual nunds. For a long time 
we see agricultural societies and writers occupymg them- 
selves chiefly about the practical details and statistics of 
himbandry, and attaching much importance to empirical rules. 
Gradually, however, we observe, along with a zealous 
collecting of facts, a growmg disposition to investigate 
the causes of things, and desire to know the reason why one 
practice is preferable to another. When, therefore, the 
Royal Agricultuial Society adopted as its motto, “ Practice 
with Science,” it expressed not more the objects to be aimed 
at in its own proceedings, than the characteristic feature of 
our present stage of agricultural progress. 

CHAPTER III. 

I’EACTICE Of BRITISH AGEIOULTUEE, 

We shall now endeavour to present a picture of British 
agriculture in its present state. In doing this, we shall 
t^e much the same course which we should pursue, if we 
were asked to conduct a visitor over our own farm, and to 
give him a detailed account of its cultivation and manage- 
ment. In the case supposed, we should, first of all, explain 
to him that the farm comprises a great diversity of soils; 
that its fields are very variously circumstanced as regards 
climate, altitude, exposure, and distance from the home- 
stead; and that in its tillage, cropping, and general 
management, regard must be had to these diversities, 
whether natural or artificial. We should then conduct 
him through the homestead, pointing out the position and 
uses of the various farm holdings and of the machinery 
and implemmts contained in them. From thence we 
should iixoceed to the fields to examine their fences and the 
tillage operations. With some observations about the 
succession of crops, and the manures applied to them, there 
would follow an examination of the cultivated crops, pastures, 
and meadoios, of the live stock of the farm, and of the 
measures adopted in reclaiming certain waste lands belong- 
ing to it. This survey being completed, there would 
naturally follow some discussion about the tenure of land, 
the capital required for its profitable cultivation, the con- 
dition of farm lahourers, the necessity for devoting more 
attention to the education of the agncultural community, 
and the duty of the Legislature to remove certain d>stni£- 
tions to agricultural improvement. 

Section 1. — Soils, 

The soil constituting the subject-matter on which the 
husbandman operates, its character necessarily regulates 
to a large extent the nature of his proceedmgs. The soil 
or surface covering of the earth in which plants are 
produced is exceedingly varied in its quaRties. Being 
derived from the disintegration and decomposition of the 
rocks which constitute the solid crust of the globe, with a 
mixture of vegetable and animal remains, soiS take their 
character from that of the rocks from which they have 
chiefly been derived. There is thus a generally prevailing 
resemblance between the soils of a district and the rocks 
over which they lie, so that a knowledge of the composition 
of the one affords a key to the character of the other. 
But this connection is modified by so many circumstances, 
that it is altogether impossible by the mere study of 
geology to acquire an easy and certain rule for determining 
tiie agricultural character of the soil of any particular 
district or field, as it has been the fashion with some writers 
of late years to assert, “When, indeed, we regard a 
considerable tract of land, we can for the most part trace 
a connection between the subjacent deposits and the 
subsoil, and consequently the soil Thus, in a country of 
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sandstone and arenaceous beds, we stall find tbe soil sandy; 
in one of limestone, more or less calcareous; in one of 
schistose rocks, more or less clayey. But even m tracts of 
the same geological formation, there exist great differences 
in the upper stiatiun, arising from the prevalence of one or 
other member of the series, or from the greater or less 
inclination of the strata, by which the debris of the 
different beds are more or less mixed together on the 
surface. The action of water, too, in denuding the stiiface 
at one part, and carrying the debris in greater or smallei 
quantity to another, exercises everywhere an important 
influence on the character of soils. Thus the fertility of a 
soil on the higher ground, from which the earthy particlas 
are washed, is found to be very different from that of the 
valley to which these particles are carried. It is seen 
accordingly, that within the limits of the same geological 
formation, soils are greatly varied, and that the mere 
knowledge of the formation will not enable us to predicate 
the character of the soil of any given tract, either with 
respect to its texture, its composition, or its productiveness."^ 
Even a very limited acquaintance with the geology ot 
Great Britain serves, however, to account for the exceed- 
ingly diversified character of its soils. The popular defini- 
tions of soils — and to these it is safest for practical farmers 
to adhere — ^have respect to their most obvious qualities. 
Thus they are designated from their composition, as days, 
loams, sands, gravds, chalks, or peats; or from their texture, 
in which respect those in which clay predominates are 
called heavy, stiff, or impervious; and the others light, 
friable, or pormis. From the tendency of the former to 
retain moisture they are often spoken of as wet and cold, 
and the latter, for the opposite reason, as dry and warm. 
According to their measure of fertility, they are also 
described as rich or poor. The particular crops for the 
production of which they are respectively considered to be 
best adapted have also led to clays being spoken of as 
wheat or bean soils, and the friable ones as barley and tump 
soils. This latter mode of discriminating soils is, however, 
becoming every day less appropriate; as those of the 
lighter class, when sufficiently enriched by suitable 
manuring, are found the most suitable of all for the growth 
of wheat ; while the efforts of agriculturists are now 
successfully directed to the production of root crops on 
soils so strong as heretofore to have been reckoned unfit 
for the purpose. But stOl, such extreme diversities as we 
everywhere meet with in our soils must necessarily 
lead to a corresponding diversity in their agricultural 
treatment, and hence the necessity for keeping this fact 
prominently in view in every reference to British agriculture 
as a whole. 

Section 2. — Influmce of Climate. 

But if diversity of soil necessarily modifies the practice 
of the husbandman, that of climate does so far more 
powerfully. The soils of the different parts of the globe 
do' not very materially differ from each other, and yet thrir 
vegetable products vary in the extreme. This is chiefly 
owing to difference of temperature, which decreases more 
or less regularly as we recede from the equator, or ascend 
from the sea-level. Places in the same latitude and at the 
same elevation are found, however, to vary exceedingly in 
temperature, according to their aspect, the prevailing winds 
to which they are eaqposed, their proximity to seas or 
mountains, and the condition of their surface. The different 
parts of Great Britain are accordingly found to possess very 
different chmates. In passing from south to north, its 
mean temperature may be taken to decrease one degree 
Fahrenheit for every 80 miles of latitude, and the same 

^ Low’s Praotieal AgHouttme, p. 42. 


lor every 300 feet of elevation. The temperature of the 
west side of our island also differs mateiiaUy from that 
of the cabt, being more equal throughout the year. This 
is owdng to the j)revalence of mild w'esterly winds charged 
with moLsture, which, while they equalise the temperature, 
cause the average fall of ram ou the west side of Britain 
to be 111 many cases double, and in some nearly three 
tunes that on the opposite side. In the central parts 
of England cultivation is carried on at 1000 feet of 
elevation, but 800 may be taken as the ordinary limit. 
Ill Scotland the various crops are usually from two to three 
weeks later iii coming to iiiatunty than in England. In 
both divisions of the island the w'esterii counties, owing to 
their mild and humid climate, are chiefly devoted to 
pasturage, and the eastern, or dry ones, to tillage. As 
compared with the continent of Europe, om.' summers are 
neither so hot, our winters so cold, nor our weather so 
steady. We want, therefore, many of its rich products, 
but, on the other hand, our milder winter and moistcr 
cHinate are eminently favourable to the production of 
pasturage and other cattle crops, and admit of agricultui*al 
operations being carried on more regularly throughout the 
year. Indeed, looking to the immense varieties of the 
products of our soil, there is probably no other country so 
favourably circumstanced for a varied and successful agri- 
culture. 

Section 3 . — Influence of Popidation, <&c. 

Besides those variations in the agricultural practice of 
this country which arise from diversities of soil and climate, 
there are others which are due to the distribution of the 
population The proximity of cities and towns, or of 
populous villages, inhabited by a manufacturing or mining 
population, implies a demand for dairy produce and vege- 
tables, as well as for ijrovender and htter, and at the same 
time affords an ample supply of manure to aid in their 
reproduction. Such commodities, from their bulk or perish- 
able nature, do not admit of long carriage. The supplies 
of these must therefore be drawn from comparatively 
limited areas, and the character of the husbandry pursued 
tliere is determined apart from those general influences 
previously referred to. From these and other causes there 
is a diversity in the practice of British agriculture which 
increases the difficulty of describing it accurately. Indeed, 
it is 80 well known that there are peculiarities of char 
racter attaching to almost every individual field and 
farm, and still more to every different district or 
county, which demand corresponding modifications of 
treatment in order to their successM cultivatioD, that 
a prudent man, if required to take the management of 
a farm in some district greatly inferior in its general 
system of farming to that which he may have left, will 
yet be veiy cautious in innovating upon specific practices 
of the natives. 

To such peculiarities it is obviously impracticable to refer 
in such a treatise as the present. They are referred to 
now because they suggest an explanation of some of those 
discrepancies in the practice and opinions of farmers, 
eqimlly successful in Iffieir respective localities, which we 
constantly meet with ; and because, in proceeding to deli- 
neate the practice of Berwickshire, where our personal 
eaq)erience has been gained by upwards of forty years of 
actual fanning, we would deprecate the idea of claiming 
for its modes a superiority over those of other districts. 
Ite geographical position, and the mixed husbandry pur- 
sued in it, would justify, in some measure, its being 
referred to as a fair sample of the national agricultare. 
But it is on the specific ground that it is best to speak 
from actual experience as far as that will serve, that we 
vindicate this selectioa 
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CHAPTER IT. 

F.UlM-BTnLDIlirGS. 

Section 1 . — General Reciuisites. 

In pursuance of tlie plan already indicated, let us now 
refer for a little to Farni-Biiildinrjs. We have spoken of the 
soil as tlic raw material upon wliicli the fanner operates ; 
bis homestead may, in like manner, be regarded as his 
manufactory. That it may serve this purpose m any good 
measure, it is indispensahle that the accommodation 
afforded by it be adequate to the extent of the farm, and 
adapted to the kind of husbandry pursued upon it. It 
should be placed upon a dry, sunny, sheltered site, have a 
good supply of water, and be as near as possible to the 
ceiiti'e of the farm. The biuldiugs should be so arranged 
as to economise labour to the utmost. It should he con- 
stmeted of substantial materials, so as to be easily kept in 
repair, and to diminish, to the utmost, risk from fire. 

The most cursory examination of existing homesteads 
wiU suffice to show that in their construction these obvious 
conditions have been sadly neglected. For one farm 
really well equipped in this respect, hundreds are to be 
met i^ith in all parts of the kingdom, and more especially 
in England, moat wretchedly deficient. Wherever this is 
the case, it is impossible that the farmer, however skilful 
or mdustrious, can make the most of his materials, or 
compete on equal terms with his bettor furnished neigh- 
bours. As the agricultiu’al community becomes more 
generally alive to the importance of economising labour 
Dy a judicious arrangement of buildings, and of reducing 
the cost of the production of beef (and adding to the 
amount and fertilising power of the home-made manure) by 
the manner in which the live stock is housed, we may 
hope that improvement in this department will make rapid 
progress. Tenants will refuse to embark their capital, and 
waste their skill and labour, on farms unprovided with 
suitable apparatus for cultivating them to the best advan- 
tage. Landlords and their agents will by-and-by find 
that until this is done, they must put up with an inferior 
tenantry, an antiquated husbandry, and with lower and 
worse-paid rents. 

Section 2. — Plans, 

In erecting new homesteads, or in making considerable 
additions to or alterations upon existing ones, it is of 
much importance to call in the aid of an architect of ascer- 
tained experience in this department of his art, and then 
to have the work performed by contracts founded upon the 
plans and specifications which he has furnished. A 
reasonable sum thus expended will be amply returned m 
the cost, trouble, and disappointment, wMcffi it usually 
saves to both landlord and tenant. It is to be hoped that 
in future a greater number of thoroughly qualified architects 
will devote themselves to this department of their profession, 
and that they will meet with adequate encoiu-agement It 
is not, therefore, with the view of superseding their 
services, but simply to illustrate our references to RTrigt-ing 
practices, that we subjoin a plan of farm-buildings. 

While protesting against the utter rudeness and inade- 
quacy of the great majority of homesteads, we must also 
deprecate the hurtful expenditure sometimes lavished in 
erecting buildings of an extent and style altogether 
^proportionate to the size of the farm, and out of keep- 
ing with its homely purposes. When royalty or nobility, 
with equal benefit to themselves and their country, make 
agriculture their recreation, it is altogether befitting iffiat 
in such cases the farm-yard should be of such a style as to 
adom the park in which it is situated. And even those 
intended for plain eveiyday farming need not he un- 
sightly ; for ugliness is sometimes more costly than 


elegance. Lot utility, economy, and comfort, first be 
secured, and, along with these, as much as possible of 
that pleasing effect which arises from just 25^*oportions, 
harmonious arrangement, and manifest adaptation to the 
use the buildings are designed for. 

Section 3 . — Principles of Arrangement. 

The bam, with its thrashmg-machincry, and other 
apDurtenances, naturally forms the nucleus of the home- 
st^d, and regulates the distribution of the other buildings. 
The command of water-power wiU often determine the 
exact site of the barn, and indeed of the wffiole buildings. 
The cheapness and safety of this motive-power render it 
well worth while to make considerable saciifices to secure 
it, when a really sufficient and regular supply of it can be 
had. But the difficulty of securing this when the adjoining 
lands are thoroughly drained, and the great efficiency and 
faeffity of appheation of steam-power, are good reasons 
why precarious supplies of water-po-wer should now be 
rated very differently than they were when a horse-wheel 
or windmill were the only alternatives. A very usual and 
suitable arrangement is to have the whole buildings, 
forming a lengSiened parallelogram, facmg south or south- 
east] the barn being placed in the centie of the north 
range, with the engine-house behind it, and the straw- 
house at right angles in front, with doors on both sides for 
the ready conveyance of litter and fodder to the yards, &c. 
It is always advantageous to have the bam of sufficient 
height to afford ample accommodation to the thrashing and 
winnowing machinery. When the disposition of the ground 
admits, it is a great convenience to have the stackyard on 
a level with the upper barn, so that the unthrashed com 
may be wheeled into it on barrows, or on a low-wheeled 
truck drawn by a horse. Failing this, the sheaves are 
usually pitched in at a wide opening from a framed cart. 
The space on which the cart stands while this is going on 
is usually paved, that loose ears and scattered grain may 
be gathered up without being soiled ; and it is a further 
improvement to have it covered by some simple roof, to 
protect the sheaves from sudden rain. 

It is a good arrangement to have the straw-ham fitted 
up with a loft, on the level of the opening at which the 
straw is discharged from the thrashing-mill, so as to admit 
of fodder being stored above and litter below. A sparred 
trap-door in front of the shaker retains the straw above, or 
lets it fall to the ground as required. This upper floor of 
the straw-barn is the most convenient place for fixing a 
dbaff-cutter to be driven by the thrashing-power. The 
granary should communicate with the upper bam, that the 
dressed grain may be raised to it by machinery. 

A loft over the engine-room, communicating with the 
upper bam and granaiy, forms a suitable place for fixing a 
grinding-mill, braising rollers, and cake-breakers, as it affords 
opportunity for having these machines easily connected with 
the steam-power. It suits well to have the house in which 
cattle food is cooked attached to and under the same roof 
as the engine-house. One coal store and chimney thus 
serves for both. Over this cooking-house, and communi- 
cating with the grinding-loft, may advantageously be placed 
a kiln, to be heated by the waste steam from the engine. 
An open shed outside the bam, for the accommodation of a 
dxeuW saw, is also a desideratum. By the aid of the latter 
machine and a handy labourer, the timber required for ordi- 
nary repairs on the farm may be cut out at trifling expensa 

The cattle-housing, of whatever description, where there 
are the largest and most frequent demands for straw, is 
placed nearest to the straw-house, and in communication 
with the turnip-stores, and the house (if any) in which food 
is cooked or otherwise prepared. ‘Where cattle are bred, 
the cow-house and calf-house are kept together. A roomy 
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TA'orking coitrt is always a great conTenienc&, and it suits 
well to hare the stable opening to it, and tbo cart-shed and 
tool-house occupying another side. Costly machines, such 
as corn-drills and reaping machines, require to be kept in a 
locked place, to preserve them from the colliaions, and the 
loss or derangement of their minute parts, to which they 
are exposed in an open cart-shed. 

An abundant supply of good water is a most important 
matter. The best source is from springs, at such an 
elevation as to admit of its being brought in a pipe, with 
a continuous flow. Fading this a well and pump is the 
usual alternative, although it is sometimes necessary to 
collect the rain-water from the roofs, and preserve it in a 
capacious and carefully-made tank. In every case it is 
desirable to have a regulating cistern, from which it is 
distributed by pipe to every part of the homestead where 
it is required. It is, in every case, of importance to have 
the eaves of the whole buildings spouted, and the rain- 
water carried where it can do no misduef. Where fattening 
cattle are kept in open yards with sheds, by spouting the 
eaves, and shghtly hoUowing the yar^ towards their 
centres, the urine to a large extent is absorbed by the litter, 
and retained in the manure. The effectual way, however, 
is to have the whole of the yards roofed over. The waste 
of food and litter, and the damage sustained alike by cattle 
and manure, from the excessive rainfall of winter 1872-3, 
has probably done more than any amount of argument 
could do to couvince farmers of this. If stall feeding is 
practised, a pit is required, into which the solid dnng is 
wheeled and the liquid conveyed by drains. Liquid manure 
tanks are at present in universal repute, but we shall 
endeavour to show, when treatmg of manures, lliat they are 
not such an indispensable appendage to a farm-yard as is 
generally asserted. In Scotland it is customary to carry 
the dung from the byres into a yard in which young cattle 
are kept, where it is daily spread about and subjected to 
further treading, along with such quantities of fresh litter 
as are deemed necessary. That from the stables is carried 
into the adjoining feeding-yard, and it is usually remarked 
that the cattle occupying it make more rapid progress 
than their neighbours. 

An important part of the buildings of a farm are the 
cottages for its labourers. It is in all cases expedient to 
have the people required for the ordinary working of a farm 
resident upon it; and it is always much better to have 
families, each in its own cottage, than a number of young 
people boarded in the farm-Htchen, or witii the farm- 
overseer. These cottages are usually a little removed from 
the other farm-buildings, and it is, on various accounts, 
better to have them so. There is, however, an advantage 
in having the cottages of the farm-steward and cattleman 
either within the courtyard, or close to its entrance, that 
these responsible functionaries may at aU times be near 
their charge, and especially that they may be at hand 
when any of the live stock require night attendance. As 
there are manifold advantages in having but one main 
entrance to the homestead, and that closed by a gate which 
c m bo locked at night, it will be obviously necrasary 
to have the keeper of the key dose at hand to oprai the j 
gate by night if required. Much more attention tiian 
formerly is now paid to the construction of cottages. The 
apartments are better floored, higher in the roof, and so , 
arranged as to secure comfort and decency. Beddes a 
small garden, each cottage is usually provided with a pig- 
sty and ash-pit, and in some cases with a cod-ploce and 
privy besides. 

The position and style of the farmer’s dwelliag also 
daims a remark here. The approved mode used to he, to | 
place it either directly in front or rear of the farm-yard, on 
the ground that the fanner woidd thns have Ms premises j 


and cattle under his eye even when in Ms parlour or bed- 
room. As has been well remarked, “ The advantages of 
this parlour-farming are not very apparent, the attendant 
evils glaringly so. If the condition of ready communication 
be obtained the farm-house should be placed where the 
amemties of a country residence can be best enjoyed. On 
all hands we now hear it urged, that it is only by men 
possessed of capital and intelligence that the business of 
farming can be rendered remunerative. Those who desire 
to have such men for tenants will be more hkdy to succeed 
by providing a commodious and comfortable farmery, 
pleasantly placed among trees and shrubs, than by setting 
it down in the precincts of the dung-heap. 

CHAPTER V. 

FENCES. 

Section 1 . — Benefit of Bences. 

The fences by wMch farms are generally enclosed and 
subdivided form another part of what may be termed their 
fixtures, and may therefore be suitably noticed here. When 
lands are let to a tenant, the buildings and fences are 
usually put into sufficient repair, and he is taken bound to 
keep and leave them so at the issue of his occupancy. 
Although there axe some persons who advocate the total 
removal of subdivision fences, it is admitted on aU hands 
that the farm as a whole, and the sides of public thorough- 
fares wMch may intersect it, should be guarded by sufficient 
fences of some kind. The general belief has Mtherto been, 
that there is a farther advantage in having the land 
subdivided by permanent fences into enclosures of moderate 
size. The use of such partition fences is not only to confine 
the live stock to particular fields, or restrain them from 
trespassing on the other crops, but to afford shelter from 
cutting winds. It is now frequently urged, that the heavier 
cattle should never be turned to pasture at all, but kept on 
roots and green forage the whole jeai "ound, and that sheep 
can be managed satisfactorily by means of movable hurdles. 
It is highly probable that the oructice of soiling will 
become more general, as it undoubtedly deserves to do. 
StiU, this does not necessarily call tor the total removal of 
subdivision fences, wMch we cannot but regard as an 
imprudent proceeding. It is probable that those who have 
adopted it have done so very much owing to the prevalence 
of the opposite extreme. There axe large portions of the 
finest land in England so encumbered with hedges and 
hedgerow trees, as to he utterly incapable of profitable 
cultivation. In many cases the fields are so small and the 
trees so large that their roots actually meet from the 
opposite sides, and pervade the entire surface soil of the 
area enclosed by them. When manure is applied to such 
fields, it is mon opolised by these freebooters from the hedges, 
and the crops of groin or hay, such as they are, axe so 
screened from the sun and wind that there is great risk of 
their heing spoiled in the harvesting. If drains are made 
in such fields, they are speedily filled up by the rootlets, 
and thus rendered useless. It has been computed that not 
less than one and a quarter million acres arc occupied by 
hedgerows in England and Wales, and that if the land 
overshaded and plundered by roots be included, the amount 
is three millionB. In Devonshire one-fourth of the em 
closures in many parishes are under two acres ; more than 
one-third under three acres ; and nearly two-thirds under 
four acres. Two millions, at least, of these acres might be 
redeemed, and what a margm is here availahle for increased 
production! The land thus wasted would probably yield 
a sum equal to county and poor rates, and perhaps malt-tax 

1 Jot fltrtliet infoMnaticitt on Jatm Binldiogs, see also MorUm's 
Oyc^opo^lAa. of Agncvltwe, article “ Farm Buildings," and The Book 
of Faawi BuUAivigSi by Heniy Stepbens and E. Scott Bnm, Edin- 
burgb, 1861. 
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too.i In such circumstances, it is no ’wonder that zealous 
agricultural unprovers should look upon hedgerows much 
as American settlers do upon their forests, and, like them, 
be sometimes indiscriminate in their clearings. We believe 
that there is an advantage in having land, whether for 
pasture or tillage, subdivided mto parallel-sided fields of 
from ten to forty acres each, according to the size of the 
farm, by means of permanent fences of a kind adapted to 
the locality. 

Section, 2. — Varieties of Fences. 

[■horn. lYhen the soil and climate are favourable to the growth 
of the common whUe thom, hedges formed of it combine 
efficiency, economy, and ornament, in a greater d^ee than 
any other fence. But to have a re^y efficient thorn 
hedge, much attention must be paid to its planting, rearing, 
and after management. In proceeding to run a new line 
of thorn hedge, care must be taken that the soil is clean 
and in good heart, and that the subsoil is porous and dry. 
When these conditions do not obtain, they must be secured 
by fallowing, manuring, draining, and trenching. The 
ynnng quicks should be stout and well rooted; not taken 
indiscriminately as they stand in the nurserymen’s beds, 
but of uniform stoutness. Such selected plants are always 
to bo had for a small additional price, which will be found 
to be well repaid in the superior progress of such plants, 
when contrasted with that of others taken as they chance 
to come to hand. The embryo fence must be kept free 
of weeds, and secured from the encroachments of cattle by 
a line of rails on both sides. Some persons advise that the 
young hedge should from the first be trimmed into line by 
usmg the pruning-hook after each year’s growth. It is 
certainly better not to touch it with the knife, or, at least, 
only to restrain an occasional shoot that unduly overtops 
its neighbours, until the centre stems are at least a couple 
of inches in diameter. If the plants are then headed over 
fence-high, and the lateral shoots pruned to a straight line, 
a close fence with a substantial backbone in it is secured; 
whereas by pruning annually from the first, a fence is 
obtained that pleases the eye, but which, consisting only of 
a mass of spray, presents no effectual barrier to cattle. 
AYhen a thorn hedge has reached the stage just referred to, 
the protecting rails may be removed, and the hedge kept in 
a neat and ^cient state by annual pruning. On good, 
deep soil, thorns will stand this constant removal of the 
annual growth of spray for many years without injury, 
especially if the pruning is delayed until the leaf has fallen. 

In less favourable circumstances, it is found necessary from 
time to time to withhold the pruning-knife for a few years 
together. When the hedge has been reinvigorated by sudi 
periods of unrestrained growth, it can again be cut lack to 
the centre stems, and subjected anew to a course of annual 
pruning. To insure a close fence, the bottom of the hedge 
must at aU times be kept clear of tall weeds. The 
constant use of the weeding-iron is, however, objectionable ; 
for, besides being expensive, it injures the bark of tiie thorns 
and thereby impairs their health. It is quite sufficient to 
cut the weeds close to the surface twice a year by means 
of a reaping-hook or short scythe. 

In arable lands, by this plan of keeping hedges about 
four feet high, and cutting down the weeds as required, 
an efficient and ornamental fence is maintained at com- 
paratively small cost, and with little injury to the ad- 
ioining crops from shading, or the harbouring of weeds 
and vermin. 

Although the white thorn forms a better hedge than any 
shrub yet tried for the jiurpose in this country, there are 
many upland situations where the beech and hornbeam grow 
more freely, and are to be preferred either alone or in 

See Farmer's Magazine for Marcli 1852, p. 253. 
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mixture with it. These plants, and also crab or sloe, are 
sometimes useful in filling a gap occasioned by the removal 
of a hedgerow tree or the death of a portion of thorn hedge. 

In exposed situations, where thorns do not thrive. Stone. 
diystone walls are the most usual substitute. When 
carefully constructed, of stones suitable for the purpose, 
they last a long time, and form an excellent fence. Their 
durability is much enhanced by having the cope-stones set 
in lime-mortar. A layer along the centre of the wall, and 
an external pointing, of lime-mortar will also repay the 
additional first cost thus incurred. A wall of this kind 
four feet high, exclusive of the cope, while quite sufficient 
to restrain cattle and the heavier kinds of sheep, is no 
barrier to the mountain breeds, which can easily clear a 
six-foot wall. 

A simple and very effective fence has, however, come Wise. 
much into use of late years. It is composed of iron wire 
(No. 8 being the size most commonly used), which is 
attached by small staples to common stakes, such as are 
used for wooden railings, driven firmly into the ground 
about five feet apart. The wire is drawn out of the coil, 
and the ends of the various lengths or threads are neatly 
joined by first heating them, and then twisting the one into 
the other, until the quantity required for the stretch of fence 
is run out. It is then attached to every third or fourth 
stake by a staple, which must not be driven home. The 
otiier Imes of wire are then treated in the same manner, 
each being attached to the stakes at such width apart as 
has been determined upon, and marked upon the stakes. 

A ready way of doing this is by stretching along the stakes 
a common gardener’s Ime which has been previously rubbed 
with chalk, or a charred stick, and striking it against the 
stakes at the required heights, in the way that sawyers mark 
a plank. When the requisite number of wires has thus been 
loosely attached, they are pulled as tight as possible by the 
hands of the workmen, after which a screw orlever is applied 
to each in turn until it is made perfectly tight. As the 
efficiency of this kind of fence is wholly dependent on perfect 
tightness being obtained, a stout straining-post must be fixed 
securely in the ground at the end of each line of fence. 

This serves the double purpose of fumisMng a fulcrum for 
the stiretching instrument, and a secure attachment for the 
ends of the wires. When the straining is accomplished, 
each wire is stapled to each staka The gates are usually 
hung upon these straining-posts. Although wooden strain • 
ing-posts are commonly used, some persons prefer iron one.% 
fixed into large blocks of stona Five wires thus stretched, 
at an average width of six inches, form an effectual fence 
for the wildest sheep. They could, indeed, easily clear it so 
far as height is concerned, but they are afraid to leap at 
an object which they cannot see until they are dose upon it. 

They may be seen at first walking along the line anxiously 
lool^for an opening, and if one more bold than the others 
makes a run at it, he is sure to catch such a fall as effectually 
deters him from repeating the attempt. With these cheap 
and portable materials, which any labourer of ordinary in- 
telligence can easily put together, a fence admirably adapted 
for endosing or subdividing mountain pastures is now quite 
attainable by every sheep-farmer, and will well repay its cost. 

It is equally available for protecting young thorn hedges, 
and generally for all purposes for which wooden railing is 
used. As a fence for cattle or horses, it is advisable to add 
a single rail of wood nailed along the top of the stakes, 

which must be sawn off evenly for this purpose. As com- 
pared with wooden railing, wire is much cheaper and more 
durable, and more easily kept in repair. It is cheaper also 
than stone walls, available in many situations where they 
are not, and a more certain barrier to agile sheep ; but it is 
less durable, and affords no shdter. 

I The latter defect can in some situations be remedied by 
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raising a low mound of turf, running the wire-fence along 
the top of this mound, and sowing on it the seeds of the ’ 
common whin. i' 

Mamten- We have already noticed that the fences of a farm are 
aiic3. usually erected by the landlord and kept in repair by the 
tenant. The latter is at least usually taken bound in his 
lease to keep and leave them in good order; but as this 
obligation is often very indifferently performed, and much 
damage and vexation occasioned in consequence, it is always 
expedient that a person should be appointed by the landlord 
to attend to the fences, and the half of his wages charged 
against the tenant. By such a course, dilapidation and dis- 
putes are effectually guarded against, and the eyesore of 
defective, id-kept fences is whoUy removed. 

CHAPTER YI. 

MACHINES AND IMPLEMENIS OE HUSBANDRV. 

Section 1 . — Recent Improvements. 

That the cultivation of the sod may be carried on to the 
best advantage, it is necessary that the farmer be provided 
with a sufficient stock of macliines and implements of 
the best construction. Very great improvement has 
of late years taken place in this department of 
mechanics. The great agricultural societies of the 
kingdom have devoted much of their attention to it ; 
and under their auspices, and stimulated by their 
premiums, exhibitions, and competitive trials, manu- 
facturers of skill and capital have embarked -largely 
in the business. In many instances the quality of 
the article has been improved and its cost reduced. 
There has hitherto been a tendency to produce imple- 
ments needlessly cumbrous and elaborate, and to in- 
troduce variations in form which are not improvements. 
The inventors of several valuable implements, the exclusive 
manufacture of which they have secured to themselves by 
patent, appear to have retarded their sale, and marred their 
own profits by the exorbitant prices which they have put 
upon them. Some, however, have become alive to the advan- 
tages of looking rather to large sales with a moderate profit 
on each article, and of lowering prices to secure this. A 
most salutary practice has now become common of inventors 
of implements of ascertained usefulness granting licence to 
other parties to use their patent-right on reasonable terms, 
and thus removing the temptation to evade it by introducing 
some alteration which is trumpeted as an improvement, 
although really the reverse. 

The extended use of iron and steel in the construction 
of agricultural implements is materially adding to their 
durability, and generally to their efficiency, and is thus a 
souice of considerable saving. While great improvement 
has taken place in this department, it too commonly happens 
that the vfflage mechanics, by whom a large portion of this 
class of implements is made and repaired, are exceedingly 
unskilled, and lamentably ignorant of the principles of their 
art. They usually furnish good materials and substantial 
workmanship, but by their unconscious violation of mecha- 
nical laws, enormous waste of motive power is continually 
incurred, and poor results are attained. This can probably 
be remeffied only by the construction of the more costly and 
complex machines being carried on in extensive factories, 
where, under the combined operation of scientific superin- 
tendence, ample capital, and skilled labour, aided by steam- 
power, the work can be so performed as to combine the 
maximum of excellence with the minimum of cost. 

Section 2. — Houghs. 

We begin our brief notice of the implements of the farm 
with those used for the tillage of the soil Of these the 
first place is unquestionably due to the plcfugh, . Ahistoiy 
of this implement, tracing its gradual progress from the 


ancient to its most improved form at the present day, 
is necessarily a history of agriculture. So much is this the 
case, that a tolerably correct estimate of the progress of the 
art in any country, whether in ancient or modern times, 
may be formed by ascertaining the structure of the plough. 
Much attention has been paid to its construction in Britain 
for the last hundred years, and never more than at the present 
day. After all that has been done, it is still, however, an 
unsettled point which is the best plough for different sods 
and kinds of work ; and accordingly, many varying forms 
of it are in use in those parts of the kingdom which have 
idle reputation of being most sldlJnlly cultivated. Ever since 
the introduction of Small’s improved sivingplough, the 
universal belief in Scotland, and to a considerable extent in 
England, has been that this is the best form of the imple- 
ment. Wheel-ploughs have accordingly been spoken of by 
Scottish agriculturists in the most depreciatory terms, and 
yet it turns out that this has been nothing better than an 
unfounded prejudice ; for when subjected to careful com- 
parative trial, as has been frequently done of late, the 



Howard's Champion Plough. 


balance of excellence is undoubtedly in favour of the 
plough with wheels. Its advantages are, that it is easier of 
draught ; that the quahty of its. work is better and greatly 
more uniform than can be produced by a swing plough ; 
that in land rendered hard by drought, or other causes, it 
will enter and turn over even furrows where its rival either 
cannot work at all, or at best with great irregularity and 
severe exertion to the ploughman; and, lastly, that its 
efficiency is independent of sldU in the ploughman. This 
last quality has indeed been usually urged as an objection 
to wheel-ploughs, as their tendency is said to be to produce 
an inferior class of workmen. Those who know the diffi- 
culty of getting afield ploughed uniformly, and especially of 
getting the depth of furrow specified by the master adhered 
to over a fiield, and by all the ploughmen, can best appreciate 
the value of an implement that, when once properlyadjusted, 
will cut every furrow of an equal width and depth, and lay 
them all over at exactly the same angle. The diversity in 
the quality of the work at those ploughing competitions, to 
which only the picked men of a neighbourhood are sent, 
and where each may be supposed to do his very best, shows 
conclusively how much greater it must be on individual 
farms, even under the most vigilant superintendence. In 
every other art the effect of improved machinery is to 
supersede manual dexterity; and it does seem absurd to 
count that an objection in agriculture which is an advantage 
in everjrthing else. There is more force in the objection 
that wheel-ploughs are inferior to swing ones in ploughing 
cloddy ground, or in crossing steep ridges, and that they 
cannot be used for forming drills for turnip or other crops. 
This objection vanishes when it is known that in the most 
improved wheel-ploughs, the wheels can be laid aside at 
pleasure, and that they can then be used in aU respects as 
swing-ploughs. A mould-board, somewhat higher and 
wider behind than that best adapted for ordinary work, is 
required for forming turnip-drills. This, however, is easily 
managed by having two distinct mould-boards for each 
plough, or, better stOl, by using only the double mould-board 
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or bulldng plougli for clrilliug. An important feature in 
the English ploughs is, that they are fitted with cast-iron 
shares, which, being case-hardened on their under surface, 
wear unec|ually, and so preserve a sharp edge. The necessity 
for daily recourse to the smithy is thus removed, and along 
wath it that irregularity in the quality of the work and 
draught of the plough, which so often arises from witting 
or unwitting alterations being made in the set of the 
share in the course of its unceasing journeys thither. These 
cast-iron shares are slightly more brittle than those made 
of malleable iron with steel points ; but it is of importance 
in determining their comparative merits to bear in mind 
that the prune cost of the former — lOd. to Is. each — ^is so 
small as to render them at the year’s end the least expensive 
of the two. When it is desired to turn a very deep furrow, 
a plough is used differing from the common one only in 
being somewhat larger and stronger in all its parts, with 
four horses to draw it. 

Ploughs which break and stirthe subsoil, without bringing 
it to the surface, by following in the wake of the common 
plough, are now much used. The first of the kind — ^the 
invention of the late Mr Smith of Dconston — ^is a ponderous 
implement, requiring at least four good horses to draw it. 
It IS well adapted for displacing and aiding in the removal 
of earth-fast stones. The inventor has happily described 
its operation by terming it a " horse pick.'' Bead’s subsoil- 
plough is a much lighter implement, which can usually he 
drawn by two horses. Since the introduction of thorough 
draining, it is found beneficial to loosen the soil to a much 
greater depth than was formerly practicable, and this class 
of implements is well fitted for the work. It is always ad- 
visable to use this implement, and to mark and dig out the 
large stones encountered by it, before introducing steam 
cultivation. 

Broadshare or paring-ploughs are much used in various 
parts of England in the autumn eleauiug of stubble. A 
broad-cutting edge is made to penetrate the soil to the depth 
of three or four inches, so as to cut up the root-weeds wHch 
at that season lie for the most part near the surface. 
These, as well as the stubble, being thus detached from the 
firm soil, are removed by harrowing and raking ; after which 
the laud is worked by the common plough. An implement 
of this kind is frequently used in carrying out the operation 
of paring and burning. Bentall's Broadshare has the 
reputation of being the best of its class ; but we can con- 
fidently recommend the common plough, stripped of its 
mould-board and fitted with a share twelve inches broad, 
as not only the cheapest, hut decidedly the most efficient 
scarifier that has yet been used 

An ingenious Aberdeenshire mechanic, Mr Pirie of 
Kiumundy, has recently invented a double-furrow plough, 
on an entirely new principle, which has met with general 
approval, and has already been adopted by all the great 
plough makers. By carrying the plough on three wheels, 
one on the land and two bevelled ones in the angle of the 
furrow, Mr Pirie dispenses with both soles and side plates, 
and thereby lessens the friction, and avoids that hurtful 
glazing and hardening of the bottom of the furrow which 
attends the use of other ploughs. So much is the 
draught lessened by this improvement, that three horses 
and one man with this double-plough can perform as 
much work in a day as four horses and two nifin with 
two ordinary ploughs. For a seed-furrow or level field 
of free soil, two horses are quite able to work the double- 
plough. 

Various implements of the plough type, so modified as 
to adapt them for particular processes, have from, time to 
time been offered to public notice, but have failed to meet 
■witli general favour. We limit our notice to those of 
ascertained utility, and refer the reader who desires fuller 
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information to Ranso-me's Irniolements of AgriculUcref and 
’the more recent work by Messrs Stephens and Scott 
Burn, where he will find descriptions of the most interest- 
ing of them. 

Section 3. — -G-ruHbers, Ac. 

Next in importance to the plough is the class of imple- 
ments variously called grubbers, cultivators, drags, or scari- 
fiers. To prepare the soil for the crops of the husbandman, 
it is necessary to pulverise it to a sufficient depth, and to 
rid it of weeds. The appropriate function of the plough is 
to penetrate, break up, and reverse the firm surface of the 
field. This, however, is only the first step in the process, 
and does but prepare for the more thorough disintegration 
which has usually been accomplished by harrowing, roUhig, 
and repeated ploughings. Now, however excellent in its 
own place, the plough is a cumbrous and tedious pul- 
veriser, besides needlessly exposing a fresh surface at each 
operation, and cutting the weeds into minute portions, 
which renders their removal more difficult. These defects 
were long felt, and suggested the desirableness of having 
some implement of intermediate character betwixt the 
]ilougb and harrow, which should stir the soil deeply and 
expeditiously without reversing it, and bring the weeds 
unbroken to the surface. The whole tribe of grubbers, 
&c., has arisen to meet this demand, and we shall now 
consider the comparative merits of the more prominent of 
the group. The first notice is due to Finlayson's harrow, 
which, as improved by Secular, was, until recently, the 
best implement of its kind. Its faults — and they attach 
equally to Kirkwood’s and Wilkie's — are, that it is severe 
work for two horses, is liable to choke in turfy or foul 
ground, and that it consolidates the bottom of the furrow, 
while producing a fine tilth on the surface. Finlayson's 
grubber, in its improved form, weighs about five cwt., 
and costs as many pounds. 

Another useful implement of tbis class which enjoys a 
large reputation in England is Biddle’s scarifier. It is 



Biildle’s Scarifier, as made by Ransome & Oo. 


mounted on four wheels — two small ones in front and two 
much larger behind. The frame and tines are of cast- 
iron, and can be raised and depressed at pleasure by 
means of two levers wbieb regulate the depth to which the 
tiues shall penetrate. The tines are prepared to receive 
case-harden^ cast-iron points of different widths, or steel 
hoes of nine inches width, so that the implement can be 
used for breaking up and paring the surface, or for 
grubbing out weeds and pulverising the soil, as may be 
required. An important feature in this scarifier is, that 
it keeps its hold of a hard surface much, better than a 
plough. It weighs half a ton, is drawn by four or six 
horses, and costs about £18. 

^ The of Agncultv/re, by J. Allen Ransome, Loud. 

1843. The Book of Farm Implements and Machines, by Henry 
Stephens and R. Scott Bum, Edin. 
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Tile Bucie or Uley cultivator has many features in 
common with Biddle’s, and although, brought forward as 
an improvement upon it, has not established its title to be 
so regarded. The great weight, high price, and amount 
of horse-power required to work them, are serious objec- 
tions to all these implements. 

Of more recent notoriety than these, and contrasting 
with them favourably in these respects, is an implement 
invented by the late Mr John Tennant, at Shields, near 
Ayr, and now popularly known as Tennant’s grubber. Its 
construction, as the annexed cut will show, is simple in the 
extreme. Its weight is about two cwt., its price £4, 10s., 



Tennant’s Grulblier, as improved by T. Brown, Edington. 


and its draught easily overcome by two horses. The depth 
at which it works is regulated hj raising or lowering the 
shank which supports its wheels in front Its tines can be 
easily moved on them supporting bars, and it may be 
worked with five or seven as desired. By substituting a 
shorter hind bar, and setting the tines more closely to 
gether, it makes a most efiicient driU-grubber. We shall 
have occasion to refer to this implement frequently in 


treating of tillage operations. The improvement which 
Mr T. Brown has made on Tennant’s grubber consists 
mainly in the mode of attaching the tines to the bars. This 
attachment, which the cut explains, has the merit of being 
at once very simple and very effectual. The tines when 
thus fixed are as rigid as if welded to the bars, and yet, by 
merely slackening the screws and driving out the wedges, 
they can with ease and rapidity ba either adjusted at 
var}nng widths apart, or detached for repair. 



Section 4. — Steam-Poiver Tillage Implements. 

Such are the most important of those implements by 
which the t illin g of the soil has hitherto been accomplished, 
and upon which the fanner must continue to rely so long as 
he uses the muscular force of animals as his motive power. 



Fovyler’s Locomotive Engine, witli Clip Dram. 


But the progress of invention has at last made the steam- 
engine practically available for this purpose, and accordingly 
we here introduce some notice of what has now been accom- 
plished, in applying steam power to the cultivation of the 
soil. 

After many abortive attempts to do this by ^moving 
the engine itself over the land to be operated upon, it is now 
admitted on all hands that the only available method is to . 


communicate the power from the engine to the implementB 
by means of steel wire-ropes and windlasses. This is done 
in a variety of ways, some of the most prominent of which 
we shall now describe. The systems actually in operation 
fall under two general classes, which are known severally as 
the “ Direct” and the “ Boundabout.” The first of these is 

the system introduced by Messrs John Bowler tfc Co. of 

eornhill, London, and now so weU known in connection with 
L — 4° 
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tlieir name. Tlie late Mr John Fowler’s first efforts were and keeps abreast of them. That the rope may not dra ^ 
directed to the production of a draining apparatus, and it upon the ground, friction rollers or rope-pcrters, as they are 
was after succeeding in this apparently more arduous effort called, are placed at suitable intervals. These being mounted 
that he adapted his tackle to the hauling of tillage imple- on wheels and strung upon the rope, are now in a good 
monts. After various tentative changes, Mr Fowler settled measure self-acting, as the tautness of the rope keeps them 
on the form which is still in extensive use. It consists of in its own line. The ploughs are fixed to a balance frame 
a single locomotive engine, usually of 1 2 or 1 4 horse-power, carried on two wheels, and are in duplicate, pointing to each 
with a windlass attached to it under the boiler. Around other, so that when the set at one end of the frame is in 
this windlass an endless steel wire-rope passes with a single work, the opposite set is carried aloft in the air The plough 
turn in a groove, which, by means of hinged clips, lays hold frame is thus hauled to and fro across the field, between the 
of nearly the entire circumference of the rope, and that with engine and movable anchor, by reversing the action of the 
a force proportioned to the strain upon the rope, which thus windlass j and it is adapted for taking from two to eight 
obtains sufficient grip to convey the necessary harding furrows at once, according to the power of the engine em 
power without risk of slipping upon the drum. This wire- ployed, or the nature of the soil that is operated upon, 
rope, which requires to be just twice as long as the field to Messrs Fowler have made this form of their apparatus 
be tiled is wide, passes round a sheave upon a self-acting more generally available by adapting it for attachment to 
anchor placed at the farther side of the field opposite to the the ordinary 8-horse power thrashing-engine. 'When thus 
engine. This anchor is a promment feature in Mr Fowler’s used the chp-drum is mounted on a separate frame and 
apparatus. It consists of a low truck on four wheels, with connected with the engine, which being stationed in a corner 
sharp disc edges, which cut deeply into the soil, and thus of the field to be ploughed, the rope is carried to two self- 
obtain a hold sufficient to resist the strain of the wire rope, acting anchors, one at each side of the field, and thus encloses 
A box, loaded wnth stones, is fixed on the outer side of this a triangle. The plough is drawn to and fro betwixt these 
truck to hinder it fiora canting over. The sheave mounted anchors, and as it gradually approaches the engine at eacli 
upon this truck, besides serving its primary use, gives motion successive bout, the gearing on the plough-frame tightens up 
when reqiured to a drum, which wdnds up a rope, the other the rope and accommodates it to the diminishing length 
end of which is fixed well a-head in the direction in which required. 

the truck is required to move. Thus the apparatus warps To work Fowler’s apparatus there is required one engine- 
itselE along the headland as the ploughing progresses, and is driver, one ploughman, a stout lad to attend to the anchor, 
kept alw'aysww-d-OTs to the engine, which moves itself forward two boys to shift the rope-porters, and a horse and boy to 
by its own locomotive power at every bout of the ploughs, supply the engine with water and fuel 



Fowler’s Steam-Plougli as at work. 


About 1865 Messrs Fowler made an important addition with which the engines move themselves and the whole 
to their apparatus by substituting a second engine for their apparatus from field to field, or farm to farm, and take up 
movable anchor. In this arrangement, now well known as their positions and get to work without the aid of horses ; 

Engine system,” a pair of locomotive engines, and the few hands reqiured to work it. Its drawbacks are 
each having a plain winding drum instead of the clip-drum, the large first cost, and corresponding charge for wear and 
are placed opposite to each other at the ends of the field to tear, depreciation, and interest; its unsuitableness for working 
be operated upon ; the rope of each of the engines is attached in smaU and irregularly shaped fields : and the iniury done 
to the plough, or other tiUage implement, which is drawn to headlands in wet weather. Its special adaptation is for 
to and fro betwixt them by each working in turn. While large farms, and for working for hire : and for these it is 
the engine in gear is coiling in its rope and drawing the undoubtedly without a rival, 

plough towards itself, the rope of the other engine is paid Mr WilHam Smith of Woolston, Bedfordshire, may fairly 
out with merely so much drag on it as to keep it from kmking be regarded as the pioneer of cultivation by steam power, 
or getting ravelled on the drum. The advantages claimed At the meeting of the Eoyal Agricultural Society of England 
for this system are economy of oower from the direct puB at CarHsle in 1855, he witnessed the performance of the late 
of the engines on the implement the facility and rapidity John Fowler’s steam draining-plough, and then contracted 
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with Mm to construct for Mm a windlass and other tilling riority of grubbing to ploughing, being of opinion that if 
apparatus, with -which he got to wmrk on his own farm in the soil is thoroughly broken up to a sufficient depth, it is 
the autumn of that year. These two leaders in steam- bettor not to reverse the surface, as weeds are thus kept 
cultivation did not long work together. They had decided on the top, and the removal of them thereby greatly 
and diverse opinions as to the best road to success, and facilitated. 

accordingly each for the future took his own course. Mr Mr Smith soon made an important addition to Ms system 
Smith’s merit is not largely that of an original inventor of of tillage by means of an implement which he calls a Hidger 
machinery, but rather that of a zealous, persevering, and and Snbsoiler. By means of it the soil, after being 
successful apptlier of the inventions of others. But % his thoroughly smashed up by the steam-grubber, is thrown 
ovm example and his vigorous writings, he has contributed into 36-inch ridges, the tine at the same time penetrating 
very largely indeed to the success of steam cultivation. Ho and loosening the subsoil in each furrow several inches 
makes use of the ordinary portable engine, such as is em- deeper. His clay soil treated thus immediately after harvest 
ployed as a thrashing power, which gives motion to a is put into the best possible condition for benefiting by the 
detached windlass with two drams, from wMch a wire-rope alternations of wintry weather, for allowing rain-water to 
is carried round the area to he operated upon, and hence pass readily and beneficially to the drains, and for yielding 
the name “ Koundabout” applied to this system. This rope a friable seed-bed in spring. It has enabled him altogether 
being attached by a turning bow to a powerful grubber, the to dispense -^uth dead fallows ; to grow abundant crops of 
implement is drawn to and fro across the field by reversing wheat and beans alternately for a number of successiveyears, 
as required the action of the windlass, the slack half of the at an average annual cost of 8s. 6d. per acre for tillage ; 
rope being uncoiled from the one drum as the part in work is and to keep Ms land perfectly clean under this constant 
wound up upon the other. His mode of worMng is to break cropping. He has the Hgh merit not only of being the 
up the ground by using a three-tined grubber, and then to first man -nffio successfully used steam power for the cultiva- 
go over it again with a seven-tined one, working at right tion of a farm, but of demonstrating that this can he done 
angles to the first. Mr Smith zealously advocates the supe- with manifest economy even by the occupiers of small farms, 
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seeing that his own farm extends to but 180 acres of arable which has features peculiar to itself. A single traction 
land. After the lapse of eighteen years there is probably engine is stationed at any convenient point on the 
no one who yet practises steam cultivation -with as great margin of or near to the field to be operated upon, the 
success and economy. At the end of this period he reports preference always being given to a site where there is 
that his engine and tackle are in excefient condition. , water, whence it can supply itself either by pumping 
Mr Smith’s apparatus was for a time manufactured by or by the patent injector. The other parts of the apparatus 
the well-known firm of J. & B. Howard of Bedford, and are two self-moving anchor -windlasses, which are placed 
more recently by Barford & Perkins of ■ Peterborough, opposite to each other on two sides of the field, occupjUDg 
knee 1860 the Messrs Howard have sent out a tackle of the place and doing the work of the two engines in the 
their o-vm, in which the main features of Smith’s system double-engine system. These windlasses are mounted on 
are retaink, but to these they have themselves added four disc wheels, and have also a si)nd which cuts into the 
from time to time various improvements. By means of a sofi. to give the necessary resistance to the side pulL 
self-actino- windlass and self-moving anchors, their tackle They each carry a winding-dram with the necessary length 
can now\e worked by one engineman (who also attends of wire-rope, and these windlass-drams wind up and pay 
to the -windlass), one piloughman, and two porter-boys. out alternately in precisely the same way as in Fowler’s 
Although the earliest in date of invention, the most double engines. They also have each a winding-forward 
recent in actual operation is the tackle of Messrs Fisken, drum with wire-rope and anchor fixed a-head, by means of 
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wliiclx they warp themselves forward and keep abreast as 
the work progresses. Power is communicated from the 
engine to these windlasses by means of a light hemp rope, 
travelling at the speed of the fly-wheel, which is carried all 
round the field, and takes a double turn round a grooved 
pulley on each windlass. A. set of anchor pulleys on 
wheels carry this rope lound the corners of the field; 
another set of pulleys, on stakes driven into the ground, at 
suitable points, carry it off the ground; and a tension 
anchor mounted on four wheels, and having, hke the 
windlasses, an apparatus by which it warps itself forward, 
and keeps the hemp-rope taut as the length out varies with 
the progress of the work. The windlasses have eadi a 
self-acting clutch, which stops the implement when any 
obstruction is encountered, and by which the attendants 
stop it at the turrungs, or when otherwise necessary, with- 
out in any case requiring to stop the engine. By these 
arrangements the engine-driver does not require to hare 
the implement in sight, his duty being merely to drive his 
engine at a uniform speed, as neither stopping nor revers- 
iug are required. The advantages claimed for Fisken’s 
tackle aic those which it has m common with the other 
PipOundabout systems, and, in addition, tho use of a light 
hemp rope to convey power from engine to implement with 
less friction and cost than in other systems, great adapta- 
hihty to fields of any size, or shape, or inequality of surface ; 
and a capacity in certain circumstances of being worked by 
a fixed steam-engine or water power. 

The Royal Agricultural Society of England has from the 
first devoted much attention and large funds to the promo- 
tion of steam cultivation, by the prizes offered at its annual 
shows, and by tho reports published in its Journal from year 
to year. In the prolonged trial of steam-ploughs which took 
place at Leeds in July 1861 tinder its auspices, the competi- 
tion was mainly betwixt Eowleris and the modification, by 
Howard, of what is popularly known as Smith's system. 
The award of the judges was as follows: — “The ^61 00 
prize offered for the most economical application of steam 
power to the cultivation of the soil, was awarded to Mr 
Fowler for his 12-horso power engine, moving andior- 
age, and plough; and of the £100 offered for the most 
economical application of the ordinary thrashing-engine of 
the farm to steam cultivation, £76 was given to Mr Fowler, 
and £25 to Mr Howaid Besides these a silver medal is 
given to Mr Hayes, for his clever windlass for the smne 
purpose ; and the same to Mr Roby for his combined engine 
and windlass.” 

During the summer and autumn of 1861, Mr J. 0. 
Morton, editor of the Agrkidtural Gazette, personally in- 
spected the fanns of many of these parties, and published 
from time to time in that paper detailed accounts of his 
own observations and of the information supplied to him in 
regard to each case. In his Nm Farmer^s Almwiac for 
1862, he condensed these reports, and from it we give the 
following extracts : — 

“ Little Woodcote Farm lies — a tract of open country 
and light calcareous soil of various depth — ^upon the chalk, 
about a mile from the Carshalton station on the London and 
Epsom railway. Mr Arnot has had Fowler’s 10-horse 
power steam-engine and ploughing apparatus since the 
harvest of 1859. His apparatus, rope, and engine cost£700. 
He works a three-furrow plough. The work done each 
year by the steam-plough on his 400 acre farm has thus 
been 393 acres in 1869-60, and 389 acres in 1860-61. It 
has been done at the rate of sis or seven acres a day for 
ordinary ploughing, and three acres a day (one acre per 
furrow) when at the 10 and IS-inch deep work. It may 
average on the whole fire acres a day, including all stoppages 
and removals, and has thus taken close upon eighty days 
for its accomplishment. Besides this, however, 160 acres 


have been ploughed during tho time for neighbours at a 
charge, including everything, of 12s. an aero. The engine 
13 also used for thrashing purposes, and 220 acres at home 
and 260 acres eLsewhere are thus thrashed out for hire. 

“The cost of repairs has been uncommonly small — in- 
cluding a new cog-wheel, repacking cylinders, and athorough 
overhaul and cleaning of the whole apparatus at tho end of 
two years — ^besides the replacement of shares and sharpening 
of coulters for the plough, and the gradual wearing of the 
rope-porters. In all it has not nearly reached £10 a year, 
at which, nevertheless, we put it. The tear and wear of 
rope is reported as follows : — A new 400-yard rope, lately 
bought, costing £36, has made tho stock stronger and better 
than it was at the beginning. This charge may therefore 
he put against more than two years’ work, and is equal to 
about £1 5 a year. The weekly cost of labour when at work 
is as follows : — ^Engineer, 18s, ; ploughman, 14s. ; anchor 
lad, 9s. ; two porter lads, 6s, each ; horse and water cart, 
about 24s. weekly — ^in all, £S, 17s. weekly, or as nearly as 
possible 128. a day. The cost for on is Is. a day, and for 
fuel, at nine or ten cwt. a day, it may ho put at 10s. daily. 
The charge for depreciation at 10 per cent is £70 a year, 
and for interest of capital £35 a year. Tho whole annual 
cost may thus be estimated : — 


Lahour, 80 days . 

. £48 

Fuel and oil . 

44 

Repairs and rope 

25 

Depreciation and interest of capital 

lOS 

Total 

£222 


“But 500 acres of thrashing, and 70 or 80 acres perannum 
of steam ploughing for hire, equal in aU to at least forty 
days’ work per annum, are also done by this engine. And 
the profits of this work should he deducted from this sum 
before Mr Amot’s experience of his investment can ho 
accurately described. The sum of £222, at which, if there 
had been no other use for engine and apparatus, his cost 
must have been estimated, is equal to 11s. per acre over the 
work accomplished, much of which, however, was 12 inches 
deep. Butif the proper share of the interest and depreciation 
of capital he charged upon its work elsewhere for hire, the 
cost of steam ploughing will not exceed £190, or 10s. 6d. 
an acre. But Mr Arnot would contend that tho engine 
is not £30 worse than when he purchased it two years ago , 
and one-half of this, with interest of capital, will amount to 
£60, two-thirds only of which should he charged against the 
plough-work ; and £160 would thus appear to be the annual 
cost of ploughing 400 acres, or 7s. 6d. an acre. In fact, he 
might very well claim that this sum should be still further 
reduced by all the profit of his hire elsewhere, which can 
hardly be put at less than 20s. a day, and this on forty 
days per annum will amount to £40 or more ; so that the 
net cost to him of Ms machinery has not been more than 
£110 a year, or 53 6d, an acre over his ploughing. 

“ What did it use to cost him when he worked thirteen 
horses on his farm? He now works six horses. His 
horses get 2^ bushels of oats, and 2^ trusses of hay weekly 
each, during seven months : — 

30 weeks at 11s. amount to . £16 10 0 

22 weeks on clover, &c , at 5s. . 5 10 0 

Tho annual food per horse costs £22 0 0 

“ The annual charge for depreciation, farrier, blacksmith, 
^dler, and implements, is at least £6 per horse, and for 
interest of capital in horse and implements at least £2 
more. This makes the annual cost of -each, horse £29. 
The wages paid, in cash and cottage, to ploughmen is at 
least £32 per pair, or £1 6 per horse, and the whole cost is 
thins equal to £45 per horse per n.nnnm ; which over seven 
horses amounts to £315 per anniTm — one-half more than 
the espenditure, even on tho highest estimate, upon tho 
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engine wMcli has displaced them, and nearly double what 
Mr Axnot has actu^y incurred when he deducts his 
profits on its hire. 

“ A clay land farm near Bedford (the Woolston or Bed- 
ford apparatus), the Tithe Farm of Stevington, occupied by 
Mr William PiJre, is a tract naturally of poor clay soil 
The extent farmed by Mr Pike has till lately been about 
475 acres, of which 357 were arable j and Mteen horses 
were employed in five 3-horse teams upon this extent. 
Now, about 600 acres are farmed, of which 420 acres are 
arable; and the whole is managed with ten horses and an 
8-horse power engine, working grubbers on the Wool- 
ston system If the additional land requires the same 
horse-power per 100 acres as was needed on the original 
farm, then, in place of ten horses, seventeen or eighteen 
must have been needed, and probably Mr Pike’s mere 
saving by the use of his 8-horse engine and cultivating 
apparatus does not faU short of .£300 a year. 

“ The present cropping of the land is as follows : — 125 
acres are in wheat, of which 105 were partly after beans, 
cross-grubbed by steam-power before sowing, and partly 
after clover, having been cross-grubbed also by steam-power 
more than once b^ore the previous harvest time, and then 
horse scarified and harrowed. The remainder was after 
norse cultivation. There are 60 acres of beans after wheat, 
its stubble having been dressed with farm-yard dung, and 
then ploughed by horse power. There are 60 acres of 
grass and clover; 20 acres now in vetches have been cross- 
grubbed after a manuring; 25 acres in mangolds and 
turnips have been cross-grubbed in autumn, and again 
steam-scarified and crossed in spring ; 60 acres in barley, 
and 25 acres in oats, make up the extent of the farm, and 
were got in after steam cultivation. By ‘cross-grubbing’ 
it is meant that the operation was repeated. 

“ More horse cultivation than usual was done in 1860. 
Clay land was fit only on rare ocasions, and both horse 
and steam power were then used to the utmost. Mr Pike 
has had Mr Smith’s grubber worked by an ordinary 
thrashing-engine since July 1858. Since that time 731 
acres have been cross-grubbed, ie., doubly-worked. In 
addition to this Mr Pike informs me that he has also 
cross-grubbed for hire 300 acres of land. For this he 
charges 25s. an acre, the coals being supplied to the 
employer, 

“Excluding this item from our consideration in the 
meantime, and assuming that 730 acres — double cultivated 
between July 1858 and June 1861 — correspond to 250 
acres annually, the average performance of the engine, in- 
cluding all stoppages except removals, has been six aCres 
daily once cultivated. To do 250 acres twice would there- 
fore occupy at least eighty-three days ; adding three days 
for removals, there are eighty-six days’ work of the steam- 
engine to be charged upon the steam cultivation of the 
farm. The following is the labour and its cost per 
week:^ — 1 engineer, 16s.; 1 ploughman, 11s.; 2 men shift- 
iug anchors, 22s. ; 1 man at windlass, 12s. ; 1 porter-boy, 
6s. ; 1 boy and horse with water cart, 24s, ; the whole 
amounts to £3, 19s., or 13s. 2d. daily. In addition to 
this we add the cost of coals, 10 cwts. at 19s. a ton on 
the ground, or 9s. 6d. daily. The oil at 6s. a gallon costs 
about Is. a day. 

“The daily cost thus comes to 23s, 6d., and this over 
eighty-six days amounts to about £100. Against the 
engine and apparatus, costing about £510, we must put 
10 per cent., or £51, for depreciation, and 5 per cent,, or 
£25, 10s., for interest of capital The cost of repairs may 
perhaps be satisfied by an annual charge of £15 ; and for 
tear and wear of rope we have the following items : 1400 
yards of iron wire-rope originally purchased, £50; steel 
ropes, 1400 yards, since purchased, £60. Probably the 


annual charge needed to maintain this may be made on 
the theory that the rope will last three years, and £25 a 
year may suffice for this particular. Adding up these 
items, we have a sum total of £216, 10s to be charged 
agamst the farm for steam cultivation. Putting £216 
against 600 acres once grabbed in the course of the year, 
we have a charge of about 8s 7d. an acre for the grubbing. 
Mr Pike informed me that, during the three years of his 
steam cultivation, on several of the ten fields already 
specified, he has not used the plough at aU. Even the 
mixing of manure with the sod is done by the grubber. 
No plough IS used to bury it. It is laid upon the laud, 
and grubbed to and fro, and thereby mixed sufficiently. 
The cleanness of the land, too, is a fair testimony to the 
quality of cultivation by implements which stir, but do 
not overturn the sod. 

“ Mr Pike has tdl lately used the grubber invented by 
Mr Smith of Woolston, with the turnbow apparatus for 
turning the tool at the land’s end. Latterly he has used 
the cultivator of Messrs Howard, each tine of which is 
double, pointing both fore and aft, so that no turning at 
all is needed, the claw which foUow's in the w’ake of the 
working tooth as it goes coming into operation in its turn 
as it comes back again.” 

Mr Pike thus writes to Messrs Howard, of date 
December 2, 1861 : — 

“Gentlemen, — I bave ctiltivated my fana by steam-power for 
the last four years, and therefore feel mj'sclf m a position to speak 
positively of the merits of the system 

“My farm, belongmgto the Duke of Bedford, consists principally 
of poor, strong, hilly, clay land, which, before I entered upon it, 
Wfs laid up m three yard ridges, with water gutters drawn across 
the ridges to take off the watei*. Since I have steom cultivated it, 
I have done away with ridges and furrows entirely ; my fields of 
40 and 50 acres each, w'hich aie steep in places, are all laid on the 
flat, and during the wettest season I have never seen any w’ater 
stand upon them. I am convinced if land is broken up a good 
depth by the cultivator, and under drained, there is no need of any 
furrows, if it is ever so strong 

“lam enabled to manage my farm with about half the number of 
horees. I do it with less trouble to myself. I am always more 
forward with my work, and the horses I do keep cost muck less per 
head than formerly, as all the hard work is done by steam. 

“The efiect of deep stiirmg this soil is very apparent in the crops ; 
my land is naturally very poor, so that veiy large yields aio out of 
the question ; but I am convinced I can grow much more com by 
steam than by horse cultiyation, and 1 can also grow a larger 
breadth of root crops. I also find that by constant deep tillage 
my land moves easier every year, consequently it is less expense to 
cultivate. I seldom use the plough, except my horses have got 
nothing else to do. 

“I break up my clover lays before harvest, and make a lastard 
fallow of them. I am convinced this is the surest way of getting a 
good wheat crop on strong soil ; and, besides cleaning the land, it 
has this advantage, it does not leave so much work to do at 
Michaelmas. I also break up my taro land before harvest, so that 
after harvest I have nothing to do but cultivate my bean and 
wheat stubbles. 

“ I put away my taclde as soon as possible after we have heavy 
rains, the lattw pai-t of October or beginning of November, and do 
not bring it out agam until the turmp land is ready to break up 
for barley. My object is to make the best use of tbe summer and 
the early autumn. 

“When I commenced cultivating by steam, I used to set down to 
little pieces, but I found that too much trouble, therefoie iucreased 
the leng^ of my ropes, as I found it made very little difference to 
my 8-horse en^e wheliier I had out a long or shoit length of rope. 
I have now sufficient to do a 60 acre field, without moving either 
en^e or windlass ; this is my lai'gest field ; I dug a pond at one 
end, and I do the whole without moving from the pond When I 
cai^ I set my engine and windlass in an adjoining field, so as to 
finish headlands and all complete without going into it Water 
carting is a great expense, and m a wet season a great nuisance. I 
therefore have dug some ponds, and sometimes I dam up a ditch or 
master drain to obtain a supply. 

“lam particularly pleased with the new apparatus you made for 
me last spring. The windlass is much easier moved about, and is 
very simple to manage. The cultivator takes less time at land’s 
Ikere is no danger of overturning, it does not jump so much in 
work and the hiiid shares cause the md to lay looser. No matter 
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how l\ard the ground, it will "bieak it up, and on sidehilla it goes 
much steadier and better than my old one. 

“The first steel lope I had did above 2000 acres, andl have a small 
portion of it at work j et. If people mean to have their ropes last, they 
must keep them off the ground, and attend Well to the coiling on 
tho windlass i-ums. I like your new roUera, which carry the lopo 
fuither from the giound.— I am, Gentlemen, yours very truly, 

“ Messrs J. & F. Howard, Bedford. 'William Pike.” 

It is due to Messrs Howard to state that their numerous 
other customers concur in testifying to the general efficiency 
of their taclde, its little liability to breakage or derange- 
ment, and to the roadmoss with which thoir ordinary farm 
labourers have learned to work it efficiently. 

By this tune cultivation by steam-power had been 
idopted by enterprising individuals in nearly every county 
in England, and was making steady progress in the face of 
many hindrances. In every instance the purchaser "nd 
his servants had to learn the use of novel and somewhat 
compheated machinery ; much of which, as first sent out, 
proved to be defective both in structure and in material. The 
fiftlds also, through lack of pieparation, often presented 
obstacles which, as experience was gained, were seen and 
remedied. In a few instances, where the purchaser of 
steam tackle was either unable to give his personal super- 
intondonce, or lacked the needed energy and perseverance 
to cope with the difficulties of a new enterprise, it proved 
a failure. But with rare exceptions, easily accounted for, 
it was everywhere demonstrated that by steam-power and 
appropriate implements, the tillage of the soil can be per- 
formed with a rapidity, efficiency, and economy far 
excelling what is practicable by animal power and the old 
implements. 

In the autumn of 1866, by which date steam tillage had 
greatly extended, the Eoyal Agricultural Society of England 
sent out three sots of commissioners to inspect and report 
on the position of steam cultivation at that time. The reports 
obtain^ were published in the Society’s Journal for 1867, 
and present a mass of most interesting and instructive in- 
formation on the whole subject The commissioners visited 
about 150 farms situated m nearly 40 different counties 
of England, and a few in East Lothian, containing an 
aggregate area of 66,000 acres, which they estimate to 
be about a third of the whole area then under steam cultiva- 
tion. They amply confirm what has already been stated 
as to the success of this new system of tillage, and make it 
plain that the changes thus brought about are of such im- 
portance as really to amount to a revolution in modem 
agriculture. 

At its annual show in 1871, at Wolverhampton, the 
English Society again provided for a careful competitive trial 
of steam-tillage machmery, when the foUoiving awards were 
made : — 

Class I. — ^For the best combmatiou of machinery for the cultiva- 
tion of the soil by steam-power — 

1st Prize, £100 — A^varded to Messrs J. Fowler &; Co., Leeds. 

2d Pnze, £50 — do. do. do. 

Class II. — For the best combmation of machinery for tho cultiva- 
tiou of the soil hy steam-power, the weight of the steam-engine 
not to exceed 10 tons — 

1st Piiz^ £50— Awarded to Messrs Fowler, Leeds. 

2d Prize, £25— Awarded to the Kavenstiiorije Engineering Co. 

(Fiskon system;. 

Class III. — For tho best combination of machinery for the cultiva- 
tion of the soil by an ordinary ayiicultural engine, whether 
self-propelling or poitable 

1st Prize, £60— Awarded to Messrs Fowler, 

2d Prize, £25— Awarded to Messrs Howard, 

A Silver Cup, value £100, offered by tho Eight Hon. Lord Temon, 
president, for the best combination of machinery for the culti- 
vation of the soil by steam-power, tho cost of which shall not 
exceed £700. The engine to be locomotive, and adapted for 
tbreshmg and other farm purposes. — ^Awcurded to Messrs 
Fowler & Co., Leeds 

Steam cultivation has now ceased to be a novelty, and is 


Tna-king rapid progress in all parts of Great Britain and in 
foreign countries. In March 1873, at an agricultural meet- 
ing, it was stated by Messrs Fowler iSs Co. of Leeds, that 
they are turmng out annually from their works about 100 
sets of their tackle for the home market, and from 50 to GO 
for foreign countries. Of their home sales about half are 
to private individuals, and half to persons who work them 
for hire. In a district around Magdeburgh fifty sets of 
their tackle are employed in cultivating tho soil for the 
growth of sugar-beet. The other leading makers are also 
doing a large business, with tho certainty of its becoming 
larger every year. The expiry of several patents applicable 
to steam cititivating tackle is giving an additional stimulus 
to the manufacture of such machines. Partly in this way, 
and also by contrivances of their own, the Messrs Howard 
of Bedford have recently (1873) made very considerable 
changes and progress with their tackle. Their self-acting 
anchors, and their tummg cultivator, which is constructed 
on an entirely new principle, are said to be respectively tho 
best of their kind. 

Section 5. — Harrows. 

When a field has been broken np by the plough, it is 
usually next operated upon by the harrow, whether the object 
be to prepare it for and to cover in seeds, or to bring clods 
and roots to the surface. This is virtually a rake dragged by 
horses. In its most ordinary form, tho framework is of 
wood with iron tines, of which each harrow contains twenty. 
Formerly each horse dragged a single harrow, although two 
or more were worked abreast. Under this arrangement the 
harrows had too much independent motion, and were liable 
to get foul of each other. This has been remedied, jBrst, 
partially, by coupling them loosely by riders, and then more 
effectually by a hinge-lilro joi n i n g, which allows a separate 
vertical motion, but only a combiuod horizontal one. A 
rhomboidal form is also given to this pair of harrows — 
usually called hahes — so that when properly yoked, no two 
tines run in the same track. This description of harrow 
is now frequently made entirely of iron. 

Howard’s patent harrows are a further improvement on 
this implement. The zig-zag form given to each section on- 



Howards Patent Hano^\. 


ables the whole so to fit in, that the working parts are 
equally distributed over the space operated upon. The 
number of times is 75, instead of 40, as in the form last 
noticed, and yet, from the form of frame and manner of 
coupling, the tines are well apart, and have each a separate 
Ime of action. Practical fanners speak veiy highly of the 
effective working of this implement. By an exceedingly 
simple contrivance, the centre part when turned on its back 
forms a sledgo on which its fellows can bo piled and drawn 
along from one field to another. A light description of 
harrows, with smaller and more numerous tines, is some- 
times used for coveriug in grass-seeds. If a harrow is to 
be used at all for this purpose, Howard’s is a very suitable 
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Cambridge’s roller possesses several features in common 
with. Crosskni’s, and is used for similar purposes. In the 



Cambridge’s Press-Wlieel Eollor. 


IMPLEMENTS.] 

kind, but a mucli better implement is Cartwright’s chain- 
harrow, which abrades the surface over which it is dra%vn I 
to a degree that could not be anticipated from a mere 
inspection of the implement. It is formed by attachmg 
to a draught-bar pairs of squarc-liniced chains, each 
feet long, connecting them by cross links, and keeping 
the whole expanded by two movable stretchers. The 
old-fashioned ponderous break harrow is now entirely 
discarded, and the more efficient cultivator used in its 
•stead. A form of the latter, from its close resemblance 
to harrows, is noticed now rather than before. It is a 
very strong iron harrow, with the tines made longer, 
and very considerably curved forwards. An iron rod 
with a loop handle is fixed to the hind bar, by means of 
which the driver can easily hitch it up and get rid of 
weeds, &c. Two such harrows are coupled together 
and drawn by four horses. Its pulverising power is 
very considerable. But when clods have been brought 
to the surface, they are most effectually reduced by various 
kinds of rollers. 

Section 6. — Rollers. 

Those formerly used were solid cylinders of timber or 
stone attached to a frame and shafts, for which hoEow ones 
of cast-iron are now generally substituted. The simplest 
form of these has a smooth surface, and is cast in sections 
to admit of more easy turning. They are made of diverse 
weights, so as to be adapted for the draught of one or two 
horses as required. Those of the former description, weigh- 



Smooth Cast-Iron Field Roller. 


iug in all 6 cwt., and costing as many pounds sterling, are 
exceedingly useful for all purposes where expedition rather 
than heavy pressure is wanted. From their greater dura- 
bility, smoother surface, and less liability to clog, the readi- 
ness with which they can be cast of any weight that is re- 
quired, and their moderate price, it is probable that cast-iron 
cylinders wid speedily supersede all others. 

Several important variations on the common smooth roUer 
have been introduced of late years. Of these the first notice 
is due to Crosskill’s clod-crusher, on the ground both of its 
intrinsic merit and the date of its introduction. It consists I 
of cast-iron discs 2| feet in diameter, with serrated edge and I 
a series of sideway-projecting teeth. Twenty-three of these 
discs are strung loosely upon a round axle, so as to revolve 
independently of each other. The free motion thus given 
to each disc, and which has latterly been increased by cast- 
ing each alternate one of greater diameter in the eye, adds 
at once to the pulverising and self-cleaning, power of the 
roller. ’ Three horses yoked abreast are required to work 
it. The axle is prolonged at each end sufficiently to receive 
trave l] iug wheels, on which it is transported from place to 
place. .Although primarily designed and actually much used 
for breaking clods, it is even more in requestf or consolidating 
loose sods, checking the ravages of wire-worm, and covering 
in clover and grass seeds. For the latter purpose, its action 
is perfected by attaching a few bushes to it, which fiE up 
the indentations, and leave a surface so beautifully even as 
to rival the accuracy and neatness of a weE-raked border. 
It is now to be had on a smaller scale adapted to the draught 
of two horses. ' 


form in which it was first brought out it consisted of discs, 
fitting close to each other, with fluted instead of serrated 
edges. In its recently improved form the discs are not 
made of uniform diameter as formerly, but each alternate 
one in the set is raised about two inches, and has the centre 
hole, not circular and close fitting to the axle, but triangular 
and wide. -The result is that while the discs press uniformly 
on the surface over which they are roEed, the larger ones 
rise above their fellows with a jerking motion, which gives 
a most efficient seE-cleaning power to the implement, and 
thus admits of its being used when other rollers would bo 
clogged. The eccentric discs are now made either with 
serrated or smooth edges as customers prefer. After careful 
trial we have come to the conclusion that it is the most 
useful roEer for general purposes which we yet possess. 



Disc of Cambridge’s Roller, showing Self-cleaning Action. 


Under this head may be noticed press drEls, which, by 
means of a series of narrow cylinders with conical edges, 
form corresponding grooves in loose soE. Seeds sown broad- 
cast over a surface thus treated come up in rows. The 



Laud-Presser. 

knd-presser is a modification of the press-roller. It is 
made mth two or three conical edged cyEnders to fit into 
the. seams of as many plough furrows, the other end 



320 AGRIC CJLTURE [machines and 


of tlie axle on wliieh. they are fixed "being supported by a 
phiin carriage-wheeL It is drawn by one horse, and follows 
in the wake of two or thiee ijlonghs, according to the number 
of its cylinders. "VYhen wheat is sown after clover lea, this 
implement is found exceedingly useful in closing the seams 
and forming a uniform seed-bed. 

The Norwegian, or, as it should rather bo called, the 
Swedish harrow is strictly a clod-cnishing implement. Trom 
its radiating spikes penetrating the surface over which it is 
drawn, it has been c^ed a harrow; but its revolving motion 
entitles it rather to be classed with rollers. In its usual 
form it consists of three rows of cast-iron rowels arranged 
upon parallel axles fixed in an iron frame, which is supported 
on three wheels, — one in front and two behind. The out- 
line and arrangements are in fact the same as in Finlayson's 
grubber, only substituting parallel rows of rowels for tines. 
There is also the same leverage for raising and depressing 
the frame. But this implement has recently been con- 
structed on a much simpler and cheaper plan, in which the 
wheels and lever apparatus are discarded altogether. It 
thus consists of a simple wrought-iron frame wdth four rows 
of rowels. A few boards are laid across the frame, forming 
a platform over the rowels, on which the driver stands when 
it is wished to increase the weight and eflSciency of the im- 
plement. On the upper side at either end is fixed a piece 
of wheel-tire, on which the implement, when turned on its 
back, can shde along, sledge-fashion, when it is wished to 
move it from place to place. As thus constructed it can 
be made for about £5. This is the best implement yet in- 
troduced for breaking moist dods, 

Sectvm 7. — Breast-Plough and Trenclmg-Forh. 

Before leaving the implements of tillage, it may be proper 
to notice two, which have been a good deal brought under 
notice of late years, viz., the breast-plough aud trenching- 
fork. The former is extensively used in carrying out the 
process of paring and burning. It is the implement known 
in Scotland as the flaughter (or thin turf) spade. In using 
it the workman guards his thighs with a piece of board, 
fastened on apron-wise, and with this presses against the 
cross-head of the implement, and urges forward its cuttmg 
edge. 'VMieu a thin turf has thus been severed from the 
surface, he turns it over by a jerk of his arms. The 
fork is used in giving a deep autumn digging to land in 
preparation for root crops. Both operations can ordmarily 
be more economically performed by using horse-power wilh 
suitable implements. But for clearing out corners of fields, 
hedge sides, and similar places, manual labour with these 
tools can frequently be made to supplement the plough to 
good purpose. 

Section. 8 , — Imjplemenis for Sowing. 

A large portion of the grain annually sown in Great 
Britain is stiU distributed by hand from the primitive 
sowing-sheet. 

The sower stalks 

measured step, and liberal throws the graia 
Into the faitliM bosom of the ground.” 

In Scotland a decided preference is still given to broadcast 
sowing, for which purpose a machine is used that covers 
from 15 to 18 feet, according to the width of ndge 
adopted. It consists of a long seed-box, carried on a frame 
mounted on two wheels. From these motion is com- 
municated to a spindle which revolves in the seed-box and 
expels the seed by means of cogs or brashes, through 
openings which can be graduated to suit the required rate 
of seeding. It is drawn by a smgle horse, is attended by 
one man, and can get over 30 acres a day. It is peculiarly 
adapted for the regular distrihution of clover and grass 
see^. Now that reaping by machinery has become so 


general, there is an obvious advantage in having the fields 
as level and with as few open forms as possible, and hence 
of having a marker attached to the sowing-machine. In 
one made by Sheriff at West Barns, by an ingenious 
apparatus on the jinnciple of the odometer, the machine 
itspilf is made to register the space which it travels over, 
and thus to indicate tho rate per acre at which it is 
distributing the seed. Excellent results have been, and 
still are, obtained from broadcast sowing. But as tillage 
becomes more perfect, there arises a demand for ^eater 
accuracy in the depth at which seeds are deposited in the 
soil, for greater precision in the rate and regularity of their 
distribution, and for greater facilities for removing weeds 
from amongst the growing crop. These considerations led, 
at a comparatively early period, to the system of sowing 
crops in rows or d rills , and hence the demand for machines 
to do this expeditiously and accurately. We accordingly find, 
in our best cultivated districts, the sowing and after-culture 
of the crops now conducted with a precision which reminds 
the spectator of the processes of some well-arranged factory. 
This is accomplished by means of a variety of drilHng- 
machines, the most prominent of which we shall now 
notice. 

The Suffolk driU. is the kind in most general use. It is 
a complicated and costly machine by which manure and 
seeds can be simultaneously deposited. That called the 
general piupose drill*' can sow ten rows of corn, with or 
witbout manure, at any width between the rows from 
to 10 inches, and at any rate per acre between two pecks 
and six bushels. It can be arranged also to sow clover 
and grass seeds, — ^the heavier seeds of clover being thrown 
out by minute cups, — and the lighter grass seeds brushed 
out from a separate compartment. It is further fitted for 
sowing beans and turnips — ^the latter either two drills at 
a time on the ridge, or three on the flat. This drill, as 
most recently improved by Messrs Hornsby of Grantham 
and Garrett of Lciston, has an apparatus for iireserving 
the machine in a level position when working on sloping 
ground. As a main object in dnlhng crops at all is to 
admit of the use of the hoe, it becomes an important point 
to accomplish the drilling with nndeviating straightness, 
and exact parallelism in each successive course of ihe drilL 
This is now obtained by means of a fore-carnage, which an 
assktanfc walking alongside so controls by a lever as easily 
to keep the wheel in the same mt down which it had 
previously passed. Messrs Hornsby have also introduced 
India-rubber tubes for conducting the seed, in place of 
the tin funnels hitherto used. These dnlls cost about 
£42. 

The Woburn drill of the Messrs Hensman is simpler in 
its construction than those already noticed. “ In all other 
drills, the coulters, which distribute the manure or seed, 
hang from the carriage. In this dnll the carriage rests 
upon the coulters, which are like the iron of skates j it may 
be said, indeed, to run on four pairs of skates. Hence this 
drill's power of penetrating hard ground, and of giving a 
firm bed to the wheat-seed in soft ground. Each dnll 
coulter, however, preserves its independence as when 
suspended. This self-adjustment is required by the in- 
eqimlity of tilled ground, and is thus obtained ; each pair 
of coulters is fixed to the end of a balance beam, these 
again to others, and they to a central one. .Thus each 
coulter, in weU-poised rank, gives its iadependent share of 
support It varies from iJio generalily of drills, as it is 
drawn from the centre by whipple-trees instead of shafts ; 
and rile driH-man bebiud can steer or direct the drill with 
th.e greatest nicety. The corn-box of the drill is entirely 
self-acting, and delivers the seed equally well going either 
up or down hdlL It is also capable of horse-hoeing, by 
attaching hoes to the levers instead of the coulter-shares. 
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]t is drawn by a pair of horses, and the price from £18 
to £20.” 1 

Tm'nip drill. — In Scotland, and in the north and west 
of England, turnips are usually sown on the ridge by a 
machine winch sows two rows at a time. In the south- 
eastern parts of England, which are hotter and drier, it is 
found better to sow them on the flat, for which purpose 
machines are constructed which sow four rows toge&er, 
depositing manure at the same time. Both kinds are 
adapted for sowing either turnips or mangold-wurzel seeds 
as required With the view of economising seed and 
manure, what are called drop-drills have recently been 
introduced, ■which deposit both — ^not in continuous streams 
— but in jets, at such intervals apart in the rows as the 
fanner wishes the jilants to stand. What promises to be a 
more useful machine is a water-drill invented by a Wilt- 
shire farmer — Mr Chandler of Market Lavington. “His 
water-dnll pours down each manure-coulter the requisite 
amount of fluid, mixed with powdered manure, and thus 
I brings up the plant from a mere bed of dust Ha-ving 
used it largely during three years, I may testify to its 
excellence. Only last July, •when my bailiff had ceased 
turnip sowing on account of the drought, by directmg the 
use of the w’atcr-drill, I obtained from this latter sowing 
an earlier and a better show of young plants than from 
the former one with the dust-drill, ifor is there any 
increase of expense if water be 'within a moderate distance, 
for we do not use powder-manures alone. They must be 
mixed with ashes, that they may be diffused m the soil. 
Now, the expense and labour of supplying those ashes are 
equal to the coat of fetching mere water; and apart from 
any want of rain, it is found that this method of moist 
diffusion, dissolving, instead of mingling only, the super- 
phosphate, quickens its action even upon damp ground, 
and makes a little of it go further.” 2 

Section 9. — Manure-D istrihetors. 

Tlie practice of top-dressing wheat, vetches, clover, or 
meadows, with guano and vanous light manures, has now 
so much increased, and the inconveiuenee of scattering 
them over the surface by hand is so great, that various 
machines have recently been invented for distnbuting 
them, which can also be used for solving such manures 
over turnip drills, covering three at once. Such machines 
•will probably be used in future for distributing lime, which 
can thus be done much more regularly than by cart and 
shovel, especially when it is •vushed to apply small quan- 
tities for the destruction of slugs or for other purposes. 
It seems quite practicable to have this or a similar machme 
so constiucted as that it could be readily hooked on to the 
tail of a cart containing the lime or other substance which 
it is desired to distribute by it. The top-dressing material 
could by such an arrangement be drawn into the hopper of 
the distributor as it and its tender move along, and the 
cart when emptied be replaced by a full one -with Httle 
loss of time. 

A cheap and effective machine, capable of being in a 
similar manner attached to a dung-cart, which could 
tear asunder fold-yard manure, and distribute it evenly in 
the bottoms of turnip drills, would be a great boon to 
farmers, and seems a fitting object to be aimed at by 
those possessed of the inventive faculty. 

Section 10. — fforse-Hoes. 

It has already been remarked that the great inducement 
to sow grain and green crops in rows is that hoeing may 
be resorted to, for the double purpose of ridding them of 

^ See Mr Puse^ s Eeport on Implemen-ts, in the Journal of tAs BjoyaJ, 
Agnmltwral Society of JEngland, vol. xu. p. 604. 

» Ihid., p. 607. 
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weeds and stimulating their growth by frequent stirring 
of the soil It IS now upwards of a century since Jethro 
Tull demonstrated, in his books and on his fields, the 
facdity -with which horse-power could be thus employed. 
His system was early adopted in regard to turnips, and led, 
as we have seen, to a complete revolution in the practice of 
agiiculture. The pecuhar manner in which he applied his 
system to grain crops, and the principles on which he 
grounded his practice, have hitherto been for the most part 
repudiated by agiiculturists, who have thought it indispens- 
able to drill them grain at intervals so narrow as to 
admit, as was supposed, of the use of the hand-hoe only. 
But the accuracy with which corii-diiUs perform their work 
has been, skilfully taken advantage of, and we now have 
horse-hoes, covenng the same breadth as the diill, which 
can he worked with perfect safety in intervals of but 
seven mches' width. By such a machine, and the labour 
of a pair of horses, two men, and a boy, ten acres of corn 
can be hoed in as many hours. Not only is the work 
done at a fifth of the expense of hand-hoeing, and far more 
effectually, but it is practicable in localities and at seasons 
in which hand-labour cannot be obtained 

Garrett’s horse-hoe is admitted to be the best implement 
of its kind. It can be used for hoeing either beans, tur- 
nips, or com, as the hoes can be adapted to suit any width 
betwixt rows, and the axle-tiee being movable at both 
ends, the wheels, too, can be shifted so as to be kept 
between the ro'ws of plants. The shafts can be attached 
to any part of the frame to avoid injury to the crop by 
the treading of the horses. Each hoe works on a lever 
independent of the others, and can be loaded with different 
weights, on the same principle as the coulters of the corn- 
drill, to accommodate it to uneven suifac-cs and varying 
degrees of hardness in the soil 

A great variety of implements, imder the general names 
of horse-hocs, scuffiors, scraiiers, or drill-grubbers, fitted 
for the draught of one horse, and to operate on one drill 
at a tune, is in use in those parts of the country where 
root crops are chiefly sown on ridgelets from 24 to 30 
mches apart. With considerable diversity of fomi and 
efficiency, they in general have these features in common, 
viz., provision for being set so as to work at varying 
widtlm and depths, and for being armed either with hoes 
or tmes, accord^g as it is unshed to pare the siuface or 
stir the soil more deeply. A miniature Norwegian harrow 
' is sometimes attached to dnil-grubbers, by which weeds 
are detached from the sod, and the surface levelled and 
pulverised more thoroughly. Tennant’s grubber, -with its 
tines set close together, and two horses yoked to it abreast 
by a tree long enough to allow them to walk in the drills 
on either' side of that operated upon, is the most effective 
implement for cultivating between the rows of beans, 
potatoes, turnips, or mangolds, that we have yet seen used 
for 'this purpose. 

Sectmi 1 1 . — Tui'nip-Tliinners. 

It sometimes happens, as when drought prevails while 
the earlier so'vvings of turnips or mangold are made, and 
this is followed by copious rains and forcing weather, that 
the farmer finds it impracticable to get the thinning-out of 
the seedlings overtaken as fast as is needful. To aid him 
in such emergencies, a class of machines has been brought 
out, of which Huckvale’s turnip-thinner may be named as 
a t^e. They are very favourably reported of by those 
who have used them. Such machines, drawn by one horse, 
and made to operate upon either one or two rows of young 
turnip plants, have first a paiing apparatus, which clears 
off weeds from the sides of the rows, and along with this a 
set of revolving hoes by which gaps are cut in the rows of 
tomip pla'uts, and tufts of them arc left standing at any 
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required cUstanco apait. Tliid Joes not dispense witli the 
after u.se of tlie lianJ-lioo or fiii^'crs to cfTect a perfect 
singling of tlio plants ; Uife as a largo space can be gone 
over 111 a day at small cost, it enables the farmer to save 
lus crop from getting overgrmni and clioked until he can 
ovcitiike the inoie peifect thinning of it. The next class 
that claims attention is 

Section 12. — llai'vesiiif/ Iinplchical-'^. 

These, till little more than twenty years ago, computed 
only the reaping-liook and scythe. An implement by means 
of which horse-power could be nude avaJable for this 
imporlan t operation has long been eagci ly desired by farmers 
Repeatedly during tlio first half of the present century their 
hopes had been excited, only to be disappointed, by the 
amiounceinent of successful inventions of this kind. The.se 
hopes were revived, and raised to a higher pitch, than 
ever, by the appearance, in llic Great Edubition of the 
Industry of all Nations, of two reaping-machines, Icnown 
as M‘Cormiok ’3 and Hussey’s, from the United States 
of America, W'hero for several years they had been used 
extou.sivc*ly and siicces.sfully. These implcmeiita were 
subjected to repeated trials in diflci-cnt paits of England, 
on crop 1851, hut never in circumstances which admitted 
of their capabilities being tested, in a thorouglJy satisfac- 
toiy manner. 

At the first of these trials, made under the auspices of 
the Royal Agncultural Society, the preference was given 
to M'Cormick’s, to which the Exhibition Medal was in 
consequence awarded. It turned out, however, that at t^ 
trial Hussey’s machine had not a fair chance, being 
attended by a person who had never before seen it at work, 
for, w'hcn a further trial took place before the Cleveland 
Agricultural Society, with Mr Hussey himself super- 
intending his own machine, an all but unanimous decision 
was given in his favour. Hussey’s machine was in conse- 
quence adopted by the leading iniiilement makers, such as 
Messrs Qarrclt, Crossldll, &c. 

Early in 1852, a very impoiiaut communication from 
the pen of the late Mr James Slight, curator of the 
museum of the Highland and Agricultuiul Society, appeared 
in the Tninsactious of the Society, by which the attention 
of the public was recalled to a reaping-machine of home 
production, viz , that invented by the Rev, Patrick Boll, 
miiuster of the parish of Carmylie in Forfarahu'e, and for 
which a premium of ,£50 had been awarded to him by 
the Highland Society, This machine attracted much 
attention at that tune. Considerable numbers wrere made 
and partially used, but from various causes the invention 
was lost sight of, until, by the arrival of these American 
machines, and the notoriety given to them by the Great 
Exhibition, with concurring causes about to be noticed, 
an intense interest was again excited regarding reaping by 
machinery. From Mr Slight's report, the public learned 
that the identical BeU’s machine, to which the prize was 
awarded, had for the previous fomteeu years been statedly 
employed on tho farm of luch-Michael in the Oarse of 
Gowrie, occupied by Mr George Bell, a brother of the 
inventor, who, during all that period, had succeeded in 
reaping, on the average, four-fifths of 'his crop by means 
of it every year. Mr Slight further stated, that at least 
four specimens of it had been carried to America, and that 
from the identity in principle between them and those now 
brought thence, with other corroborating circumstances, 
there is little doubt that the so-called American inventions 
are after all but imitations of this Scottish machine. When 
it became known that Bell’s machine was to be exhibited, 
and, if possible, subjected to public trial, at the meeting of 
the Highland and Agricultural Society at Perth, in August 
1852, the 'event was looked forward to by Scottish farmers 


with eager interest. On that occasion it was accoidingly 
af'aiii brought forward, vuth several important improve- 
nienls made upon it, by Mr George BeU, already rcfeiTecl 
to, and was fully tested in competition with Hussey’s, as 
made by Cro.s&]cill. To the disappointment of many, Mr 
M'Comiick did not think fit to enter the hsts at this or at 
some subsequent opportunities. 

The .success of Bell’s machine on this occasion, and at 
some subsequent public trials, gave it a high place in public 
estimation, and accordingly many of the implements manu- 
factured by Mr Oros.skill of Beverley, were sold to farmers 
in all parts of Groat Biitain, and csi)ecially in Scotland. 
After a hopeful stait the success of this machine has not 
been so decided as was at first anticipated. In common 
with other reaping-machines, it had of course to contend 
ivith the disadvantages of unprepared fields and unskilful 
guides j but in addition to this, it was found to be too heavy 
in diuught, too liable to derangement, and (in the first 
issues of it) too easily broken in some of its parts to be 
fitted for general use. These drawbacks were, to a greater 
or less evtont, obviated by subsequent imiirovcments, and 
the machine continued for a few years to receive a fair 
measure of jiubhe patronage. By-and-by it was in a gi’eat 
mcasmo superseded by other self-deliveiy machines, such 
as Burgess & Key’s M'Cormick, vrith its Archimedean screw, 
which, like Bell’s, lays off the reaped grain in a continuous 
swathe, and by othois which, by means of revolving rakes, 
lay it off in quantities suitable to form a sheaf. In crops 
of moderate bulk and standing erect, these self-delivery 
machines make rapid and satisfactory work, but vrhen 
the crop is lodged and twisted they are nearly useless. The 
consequence is that for several years, and especially in those 
districts where reaping by machinery is most practised, the 
preference is given to manual-delivery machines, on tho 
groimd that they are lighter of draught, less liable to derange- 
ment, less costly, more easily managed, and thus more to bo 
depended upon for the regular performance of a fair amount 
of daily work, than their heavier rivals. And, accordingly, 
hght machines on Hussey’s principle, but uuth endless 
variations, are at present most in demand. 

Before leaving this subject, a remark is duo in connection 
with the strange neglect of Bell’s machine for twenty-five 
years, and the enthusiasm with which it was hailed on its 
reappearance. The first is so far accounted for by the fact 
noticed by Mr George Bell, that such specimens of his 
brother’s machine as formerly got into the hands of farmers 
were so imporfcctly constructed that they did not work 
satisfactorily, and thus brought discredit on his invention. 
Thetraeexplanation seems to be, that at that date the country 
was not ready for such a machine. Not only was manual 
labour then abundant and cheap, from the number of Irish 
labourers, who annually, as harvest drew near, flocked into 
tho arable districts of Great Britain, but thorough draining 
had made httle progress, and the land was everywhere laid 
into high ridges, presenting a surface peculiarly unfavourable 
for tho successful working of a reaping-machine. Now, 
however, the conditions are reversed. Emigration to the 
colonies, and the ever-growing demand for labourers in 
connection with factories, mines, docks, and railways, have 
to a very great extent withdrawn the class of people that 
used to be available for harvest work, and have so largely 
raised the rate of wages to those who still remain as to render 
reaping-machines indispensable to the farmer. The pro- 
gress of thorough draining has at the same time enabled him 
to dispense with the old-fashioned ridges and furrows, and 
to lay his com lands in the level state so favourable for reap- 
ing and other operations of husbandry. In these altered 
conditions lies the true explanation of the former apathy 
and subsequent enthusiasm, manifested by oui fanners to- 
wards this invention. 
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Section 13 . — Ifoioinfj-MacMnes. 

Another class of labour-saving machines, closely allied 
to those we have jn.st described, for which vro are indebted 
to our American cousins, is mowing-machines. (Several 
different forms of these were introduced and brought into 
somewhat general use during the years 1858 and 1859, 
Having used such machines for the past fourteen years we 
can testify to their thorough efficiency, and to the veiy 
great saving of labour, and stdl more of time, which can be 
secured by moans of them. In one instance 30 acres of 
clover — a very full crop, and partially lodged — ^wero mown 
in 33 hours, and this under all the disadvantages of a first 
start. This machine being of very hght draught, a pair of 
horses can work it at a smart pace without difficulty. By 
employing two pairs of horses, and working them by relay, 
it can, in the long days of June and July, be kept going 
sixteen hours a day, and will easily mow from 1 6 to 18 acres 
of seeds or meadow in that time, making, moreover, better 
work than can ordinarily he obtained by using the scythe. 
These mowing-machines, which cost from £16 to £25 each, 
have proved a most seasonable and traly important addition 
to our list of agricultural implements. That they may he 
used to advantage, it is absolutely necessary to have the land 
well rolled and carefully freed from stones. 

Section 14. — Saytnahe/'s. 

Haymakers are valuable implements, and well deserving 
of more general use. They do their work thoroughly, and 
enable the farmer to get through a great amount of it in 
snatches of favourable weather. Where manual labour is 
scarce, or when, as in Scotland, haymaking and turmp- 
thinning usually come on hand together, the mower and 
haymaker render the horse-power of tho farm available for 
an important process which cannot be done well unless it is 
done rapidly and in season. 

Section 15. — Sorse-RaJees. 

Horse-rakes are in frequent use for gathering together the 
stalks of corn which are scattered during the ppcess of 
reaping, for facilitating tho process of hajunaking, and 
also for collecting weeds from fallows. By an ingenious 
contrivance in the most improved form of this implement, 
the teeth are disengaged from tho material which they 
have gathered without interrupting the progress of the 
horse. * 

We seem to be verging on the time when, by means of 
machines worked by horse-power, farmers be enabled 
to cut and cany their grass and grain with little more than 
the ordinary forces of Qieir farms. 

Section 1 6 . — Wieel-Garriagea. 

The cartage of crops, manure, <fec., upon an arable farm, 
is such an important part of the whole labour performed 
upon it (equal, as shown by a recent estimate, to one-half),^ 
that it is a matter of the utmost consequence to have the 
work performed by carriages of the most suitable kind. It 
was for a long time keenly debated by agriculturists, whether 
waggons or carts are most economiced. This question is now 
undoubtedly settled. Mr Pusey says, “ It is proved beyond 
question that the Scotch and Korthumbiian farmers, by 
using one-horse carts, save one-half of the horses which south 
country farmers still string on to their three-horse waggons 
and three-horse dung-carts, ox dung-pots, as they are called. 
Tho said three-horse waggons and dung-pots would also cost 
nearly three times as much oiiginal outlay. Pew, I suppose, 
if any, fanners huy these expensive luxuries now, though 
it is wonderful they diould keep them; for last year at 
Grantham, in a public trial, five horses with fire carts were 
matched against five waggons with ten horses, and the five 

” 1 See Oyolofosdia. of Agn&uZtme. Article “ Carriages.* 


horses heat the ten by two loads. The one-horse carts 
here refeiTed to are usually so constructed as to be easily 
adapted to the different purposes for which wheel-carriages 
are needed upon a farm. For each pair of wheels and axle 
tliere is provided a close-bodied cait, and another with 
sparred sides and bioad shelving s, called a long-cart, or 
harve&t-cart, either of which can easily bo attached to the 
wheels, according to tho nature of the commodities to ba 
earned. »Sometmies a simple movable frame is attached to 
the close-body to fit it for carrying hay or straw; but 
although ono or two such frames are useful for casual pur- 
poses throughout the year, they are inferior for harvest 
work to the regular sparred cart with its own shafts. In 
some districts the whole of the close-bodied carts used on 
tho farm are made to tip. For many purposes this is a 
great convenience; but for the conveyance of giain to 
market, and generally for all road work, a firm, frame is 
much easier for the horse, and less liable to decay and de- 
rangement. The Benvdekshire practice is to have one pair 
of tip-carts on each farm, and aU the rest firm, or dormant- 
bodied, as they are sometimes called. 

Many farms are now provided with a water or tank cart, 
for conveying and distributing liquid manure. 

Section 11. — JRoad-E)iffines. 

Although many attempts have beenmade to adapt the loco 
motive steam-engine for the conveyance both of passengers 
and goods on common roads, the results hitherto have not 
been altogether satisfactory. Progress is, however, undoubt- 
edly being made in this effort ; and in not a few instances 
such engines are actually in use for tho carriage of heavy goods. 
If beet sugar factories should increase in Great Britain, tho 
carriage of the roots from the farms to the factories will 
probably be performed by traction engines ; for the inex- 
pediency of withdrawing the horse-power of the farm from 
its other urgent work at the season most suitable for ddiver- 
ing these roots to the sugar-maker presents at present a 
serious hindrance to the cultivation of this crop. 

MAOHINES FOR PREPAEINO CROPS FOR MARKET. 

(Sections 18, 19, 20.) 

Section 18. — StemirETiyines. 

The extent to which steam-power is now employed for the 
purposes of the farm is another marked feature in the recent 
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progress of agriculture. We have already refeoed to the 
value of water-power for propd ling agrieultaial machlneiy 

» Mr Pusey*s Eepoit, in tihe Jomial of fife JRoyoZ 
S&Aety of MngVmA vol rii. p. 617. 
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■wlien it can be liad in sufficient and regular supply. As 
it IS only in exceptional cases that farms are thus favoured, 
the steam-engine is the power that must generally be 
reckoned upon, and accordingly its use is now so common 
that a tall chimney has become, over extended districts, the 
prominent feature of nearly every homestead. It has been 
satLsfactorily shown that grain can he thrashed and dressed 
by well-constructed, steam-propelled machinery, at one- 
fourth the cost of thrashing by horse-power and dressing 
by hand-fanners. So great, indeed, is the improvement m 
steam-engines, and so readily can the amount of power be 
accommodated to the work to be done, that we find them 
everywdiere superseding the one-horse gin, and even 
manual labour, for pumping, churning, coffee-grinding, &c. 
Wherever, then, a thrashing-mill is used at ffil, it may be 
safely asserted that, next to water, steam is the cheapest 
power by which it can be propelled. The poHabU engine 
is the form which has hitherto found most favour in the 
southern parts of the kingdom. Mr Pusey thus states the 
reason for which he regards them as preferable to fixed 
engines : — “ If a farm be a large one, and especially if, as 
is often the case, it he of an irregular shape, there is great 
waste of labour for horses and men in briuging home all 
the corn in the straw to one ]ioint, and in again carrying out 
the dung to a distance of perhaps two or three miles It is 
therefore common, and should be general, to have a second 
outlying yai d. This accommodation cannot be reconciled 
vvitb a fixed engine. 
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“ If the farm be of a moderate size, it wiU hardly — and 
if small will certainly not — hear the expense of a fixed 
engine : there would he waste of capital m multiplying fixed 
engines to he worked but a few days in the year. It is now 
common, therefore, in some counties for a man to invest a 
small capital in a movable engine, and earn his livelihood 
by letting it out to the farmer. 

“But there is a further advantage in these movable 
engines, little, I believe, if at all known. Hitherto corn 
has been thrashed under cover in barns ; but with these 
engines and the improved thrashing-machines we can thraab 
the rick in the open air at once as it stands. It wiU be said, 
How can you thrash out of doors on a wet day 1 The 
answer is simple. hTeither can you move your rick into 
your barn on a wet dayj and so rapid is the work of the 
new thrashing-machines, that it takes no more time to thrash 
the corn than to move it. Open-air thrashing is also far 
pleasanter and healthier for tbe labourers, their lungs not 
being choked with dust, as under cover they are ; and there 
is, of course, a saving of labour to the tenant not inconsider- 
able. Bat when these movable steam-engines have spread 
generally, there will arise an equally important saving to 
the landlord in buildings Instead of three or more barns 
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clustering round the homestead, one or other in constant 
want of repair, a single building will suffice for dressing 
corn and for chaff-cutting. The very barn-floors saved will be 
no insignificant item. Now that buildings are required for 
new pui’poses, we must, if we can, retrench those buildings 
whose objects are obsolete. Open-air Thrashing may appear 
visionary, but it is quite common with the new machinery ; 
nor woidd any one perform the tedious manoeuvre of setting 
horses and men to pull down a rick, place it on carts, and 
build it up again in the barn, who had once tried the simple 
plan of pitching the sheaves at once into the thrashing- 
machine 

To us these reasons are inconclusive.. A fixed engine 
can be erected and kept in repair at greatly less cost than 
a portable one of the same power. It is much easier to 
keep the steam at working pressure in the common boiler 
than in the tubular one, which, from its compactness, is 
generally adopted in portable engines. It is, no doubt, 
very convenient to draw up engine and machinery alongside 
a rick and pitch the sheaves at once upon the feeding-hoard, 
and very jileasant to do this in the sunshine and “ caller air, ” 
but we should think it neither convenient nor pleasant to 
have engine and thrashing-gear to transport and refix every 
time of thrashing, to have grain and chaff to cart to the barn, 
the thrashed straw to convey to the respective places of 
coiisLimiition, and all this in circumstances unfavourable to 
accuiate and cleanly disposal of the products, and excessive 
exposure to risk of weather. Sudden rain will no doubt 
interrupt the carrying in of a rick in the one case as the 
thrashing of it in the other ; but there is this vast difference 
in favour of the former, that the partially carried rick is 
easily re-covered; machinery, products of thrashing, and 
work-people, are safely under cover ; and the engine is ready 
by a slight change of gearing for other work, such as bruising, 
grinding, or chaff-cutting. 

It is urged on behalf of the portable engine, that in districts 
where the farms are generally small, one may serve a good 
many neighbours. Now, not to dwell on the expense and 
inconvenience to small occupiers of frequently transporting 
such heavy carriages, and of having as much of their crop 
thrashed in a day (there being manifest economy in having 
at least a day’s work when it is employed) as wifi meet their 
demands for fodder and litter for weeks to come, we are 
persuaded that on farms of even 80 or 100 acres, a compact 
fixed engine of two or three horse-power will thrash, bruise 
grain, cut chaff, work a churn, and cook cattle food, &c., 
more economically than such work can he done in any other 
way. It is very usual to find on such farms, especially in 
dairy districts, an apparatus for cooking cattle food by steam, 
or by boiling in a large copper, where as much fuel is used 
every day, and as much steam generated, as would work 
such an engine as we have referred to, and do the cooking 
over and above. Even a small dairy implies a daily demand 
for boiling water to scrub vessels and cook food for cows 
How manifestly economical, then, when the steam is tip at 
any rate, to employ this untinng, obedient agent, so willing 
to turn the hand of anything, in performing the heavy work 
of the homestead with a power equal, perhaps, to that of all 
the men and horses employed upon the farm. 

Whenever tiUageby steam-power is fairly available, there 
will undoubtedly be an inducement to use tbe portable 
engine as a thrashing-power that has not hitherto existed, 
as there vriU be a manifest economy in having both opera • 
tions performed by tbe same engine. Even then, however, 
there is a high probability of its being found impracticable 
to withdraw the engine even once a week for the needful 
thrashing during the six or eight weeks immediately after 

1 Mr Pusey’s Eeport on Implements. — Journal of the Royal Agn- 
cultural Society of Eiigland^ vol. xii. p. 621. 
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harvest, when it will be of such consequence to make 
diligent use of every available hour for pushing on the 
tillage. 

The kind of fixed engine most approved for farm-work 
in the north of England and south of Scotland is the over- 
head crank engine, attached by direct action to the spur- 
wheel, and sometimes even to the drum shaft of the 
thrashing-machine. Their cheapness, simphcity of con- 
struction, easy management, and non-liability to derange- 
ment, fit these engines in an eminent degree for farm-work.^ 

Section 1 9 — ThrasJiing-Machmes. 

It is now sixty-five years since an ingenious Scotch 
mechanist, Andrew Meilde, produced a thrashing-machine 
so perfect that its essential features are retained unaltered 
to the present day Indeed, it is frequently asserted that, 
after aU the modifications and supposed improvements of 
the thrashmg-machine which have been introduced by 
various parties, the mills made by Meikle himself have not 
yet been surpassed, so far as thorough and rapid separation 
of the grain from the straw is concerned. The unthrashed 
ioru is fed evenly into a pair of slowly revolving fluted 
rollers of cast-iron, by which it is presented to the action 
of a rapidly revolving cyhnder or drum armed with four 
beaters, which are square spars of wood faced with iron, 
fixed parallel to its axis, and projecting about four inches 
from its circumference. The drum is provided with a dome 
or cover, and the corn being partly held by the fluted rollers 
as it passes betwixt the drum and its cover, the rapid strokes 
of the beaters detach the grain from the ears, and throw 
the straw forward upon slowly revolving rakes, in passing 
over which the loose grain is shaken out of the straw, and 
falls through a grating into the hopper of a winnowing and 
riddling machine, which rids it of dust and chaff, and 
separates the grain from the unthrashed ears and broken 
straw, called roughs or shm'ts. The grain and roughs are 
discharged by separate spouts into the apartment below the 
thrashing-loft, whence the corn is fed into the rollers, and 
the thrashed straw falls from the rakes into the straw barn 
beyond. Since Meikle’s time further additions have been 
made to the machmery. In the most improved machines 
driven by steam or a sufficient water power, the grain is 
raised by a series of buckets fixed on an endless web into 
the hopper of a double winnowing-machine, by which it is 
separated into clean corn, light, whites or capes, and small 
seeds and sand. The discharging spouts are sufficiently 
elevated to admit of sacks being hooked on to receive the 
different products as they fall When barley is thrashed, 
it IS first carried by a separate set of elevators, which can 
be detached at pleasure, into a “ hummeUer,” in which it 
is freed from the awns, and then raised into the second 
fanners in the same manner as other grain. The hummeller 
is a hollow cylinder, in which a spindle fitted with transverse 
blunt knives revolves rapidly. The rough grain is poured 
in at the top, and, after being acted upon by the knives, is 
emitted at the bottom through an opening which is enlarged 
or diminished by a sliding shutter, according to the degree 
of trimming that is required. A large set of elevators is 
usually employed to carry up the roughs to the feeding-board, 
that they may again be subjected to the action of the drum. 
The roughs are emptied, not directly on the feeding-boaxd, 
but into a riddle, from which the loose grain passes by a 
canvas funnel direct to the winnower in the apartment 
below, and only the unthrashed ears and short straw are 
allowed to fall upon the board. 

The alterations that have been made upon thethrashing- 

^ See article on “Oomparative Advantages of I^xed and Portable 
Steam Power for the Purposes of a Farm,” by Bohert Ritchie, Esq , 
€.E , Edmburgh,in Trarsactims of Sighlcmd Society for March 1852, 

p. 281 . 
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machine since MeUde’s time chiefly affect the drum. Jleikle 
himself tned to improve upon his beateis by fixing a project- 
mg ledge of iron on then outer edges, so as to give them 
a scutchmg action similar to that of fiax-raiUs. This strips 
off the gram from oats or barley very well when thinly fed 
m j but its tendency is to rub off the entire ears, especially 
of wheat, and also to miss a portion of the ears, whenever 
there is rapid feeding in. More recent trials of drums on 
the scutchmg principle show them to be on the whole inferior 
to the plain beater. 

We have already referred to the general use of portable 
thrashing-machines in the eastern counties of England. 
These, for the most part, have drums with six beaters upon 
a skeleton frame, which revolve with great rapidity (about 
800 times per minute, hence often called high-speed dium), 
within a concave or screen, which encloses the dium for 
about one-third its circumference. This screen consists 
alternately of iron ribs and open wire-work, and is so placed 
that its inner surface can be brought into near contact with 
the edges of the revolving beaters, and admits of this space 
being increased or diminished by means of screws. No 
feedmg-roUers are used with this drum, the unthrashed corn 
being mtroduced directly to it. 

Another form of drum, acting on the same principle as 
that just referred to, but cased with plate-iron, and having 
for beaters eight strips of iron projecting about one-fourth 
of an inch from its surface, and which works within a 
concave which embraces it for three-fifths of its circum- 
ference, is in use when it is desired to preserve the straw 
as straight and unbroken as possible. These are made of 
sufficient width to admit of the com being fed in sideways, 
and are called bolting machines, from the straw being 
delivered in a fit state for being at once made up into bolts 
or bundles for market. Although the term beaters isretained 
in describing these drums, it is evident that the process by 
which the grain is separated from the ears is rubbing rather 
than beating. This necessarily requires that only a narrow 
space intervene between drum and concave, and that the corn 
be fed in somewhat thinly. Such machmes thrash clean, 
whether the ears are all at one end of the sheaf or not, and 
deliver the straw straight and uninjured ; but it is objected 
to these by some that they are slower in their operation 
than those with the beating drum, are liable to' choke if the 
straw is at all damp, that the grain is sometimes broken by 
them, and that they require greater power to drive them. ‘ 

A further and more recent modification is the peg-drum. 
In this case the drum is fitted with parallel rows of iron' 
pegs, projecting about 2| inches from its surface, which in 
its revolutions pass within one-fourth of an inch of similar 
pe^ fixed in the concave in rows running at right angles 
to the drum. Great things were at first anticipated from 
this invention, which, however, it has failed to realise. But 
iron pegs have more recently been added to the common 
beater-dbmm with apparent success. The beaters in this 
CMe are made one-haH narrower than usual, and have stout 
iron pegs, formed of square rods, driven into their faces, 
angle foremost, and slightly reflected at the points. These 
act by a combmation of beating and rippling, and are said 
to thrash clean and to be easily driven. 

There is thus a great variety of thrashing-machiues to be 
found in different parts of the country, the comparative 
merits of which are frequently and keenly discussed by 
agriculturists. The extraordinary discrepancies in the 
amount and quality of the work performed by different 
machines, and in the power required to effect it, are due 
quite as much to the varying degrees of skill with which 
^eir parts are proportioned and put together, as to varying 
merit in the respective plans of construction. 

In the best examples of 6-horse power stationary steam- 
engines and thrashing-machinery, as found in the Lothians, 


AGEICULTURE 



[aiACniNES AJSD 


326 A G B I 0 1 

fifty quarters of grain, tailing tlie average of wheat, barley, 
and oats, are thrashed, dressed, and sacked up ready for 
market, in a day of ton hours, with a consumption of 71 
cwt. of good coals, and a gross expenditm’e for wages, 
value of horse laLoui', fuel, and w'ear and tear of machinery, 
of Od. per quaiter. 

The exigencies of the labour market are giving a power- 
ful stimulus to the use of labour-saving contrivances of all 
kinds ; and hence the recent introduction of straw elevators, 
to be woiked either by horse-power or by the same steam- 
engine that is chiving the thrashing-machinery. The latter 
plan finds niO'st favour in England, where it has already 
been adopted to a considerable extent. 

Tlie Itoyal Agricultural )Society of England has clone 
much towards ascertaining the real merits of the various 
thrashing-machines now in use, by the carefully conducted 
comparative trials to which it has subjected those w'hich 
have been presented in competition for its hberal prizes. 
The accuracy of these trials, and the value of the recorded 
results, have been much enhanced by the use of an 
ingenious appaiatus invented by Mr C. E Amo.s, consulting 
engineer to the Society, which is figured and desenhed at 
p. 479 of vol xi. of the Society’s Journal. A pencil 
connected with this apparatus traces a diagram ujioii a 
sheet of paper, recordmg every variation of the power 
employed dunng the experiment to work the machine under 
tnd. Eor reasons already stated, wo regard it as unfor- 
tunate that the patronage of this groat Society has hitherto 
been so exclusively bestowed upon portable machines. 

Section 20. — 'Winnowing-lUacMnes. 

We have abeacly referred to the fanners, which, excejjt 
in portable machines, are almost invariably found in com- 
bination with thrashing-machinery, so as to deliver the 
grain into the corn-chamber in a comparatively clean state; 
and we have also noticed the further contrivances by which, 
when there is a sufficient motive power at command, the 
complete dressing of the grain goes on sunultaneously with 
the thrashing. The winnowers used in such cases do not 
differ in construction from those worked hy hand. In- 
deed, it is usual to have one at least that can be used 
in either way at pleasure. In these machines the separa- 
tion of the clean from the light grain, and of both from 
dust, sand, and seeds of weeds, or other rubbish, is effected 
by chrecting an artificial blast of wind upon a stream of 
grain as it falls uiion a riddle. There is thus a combination 
of fanning and sifting, which is used in different d^ees 
according to the views of the mechanist. In some forms 
of this machine the benefit of the artificial blast is in a 
great measure lost through an injudicious appbeation of it 

Section 21. — Corn-Bruiser and. Grinding-Mill. 

The now frequent use of various kinds of grain in tlie 
fattening of bve stock creates a necessity for machines to 
prepare it for this purpose, either by breakmg, bruising, 
or grinding. A profusion of these, to be worked by hand, 
is everywhere to be met with. Such machines are always 
most economically worked by steam or water power. 
When that can be had, a set of rollers for bruising oats or 
linseed, and millstones to grind the inferior grain of the 
farm, form a most valuable addition to barn machinery. 

Section 22. — Cahe-Crusliers. 

llaohines for breaking linseed-cake into large pieces for 
cattle, or smaller ones for sheep, are now in general use. 
The breaking is performed by passing the cakes between 
serrated rollers, by which it is nipt into morsels. These 
are usually driven by hand; hut it is always expedient to 
have a pulley attached to them, and to take advantage of 
mechanical power when available. 
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Section 23. — Chaff-Cutters. 

The use of this class of machines has increased very 
much of late years, Eodder when cut into lengths of from 
half-an-inch to an inch is somewhat more easily masticated 
thnn vhen given to animals in its natural state, but the 
chief advantages of this practice are, that it prevents waste, 
and admits of different qualities — as of hay and straw, 
straw and greeu forage, or chaff and pulped roots — being 
so mixed that animals cannot pick out the one from 
among.st the other, but must eat the mixture as it is 
presented to them. Such cut fodder also forms an 
excellent vehicle in which to give meal or bruised grain, 
either cooked or raw, to live stock. This applies parti- 
cularly to sheep feeding on turnips, as they then require a 
portion of diy food, but waste it grievously when it is not 
thus prepared. Chaff-cutters are constructed on a variety of 
plans ; but the principle most frequently adopted is that 
of radial knives bolted to the arm of a fly-wheel, which 
work across the end of a feeding-box fitted with rollers, 
which draw forward the straw or hay and present it in a 
compressed state to the action of the knives. A machine 
on this principle, made by Corues of Earbridgc, has gained 
the first premium in its class at recent meetings of the 
Itoyal Agricultural Society of England Gillets’ guillotine 
chaff-cutter is an exceedingly ingenious and efficient 
machine, perfoiming its woik with great accuracy, and 
without frequent sharpening of its one double-edged knife. 
These machmes are most economically worked by the power 
used for thrashing. The most convenient site for them is 
in the upper loft of the straw-bam, where the straw can be 
supplied with little labour, and the chaff either shoved 
aside, or allowed to fall as it is cut through an opening in 
the floor into the apartment below, and at once conveyed 
to other parts of the homestead. The practice on some 
farms where there is a fixed steam-engine, is to thrash a 
stack of oats m the forenoon, and to cut up the straw, 
and bruise or grind the grain simultaneously, in the 
afternoon. 

Section 24. — Turnip-Cutters. 

Cattle and sheep which have arrived at maturity are 
able to scoop turnips rapidly with their sharp, gouge-like 
front teeth, and so can be fattened on tliis Mud of food 
without an absolute necessity of slicing it for them. Even 
for adult animals there is, however, an advantage in 
reduemg turnips to pieces which they can easily take into 
their mouths, and at once get between their grinders with- 
out any preliminary scooping ; but for young stock, dunng 
the penod of dentition, it is indispensable to their bare 
subsistence. It is largely through the use of slicing- 
machines that certain breeds of sheep are fattened on 
turnips, and got ready for the butcher at fourteen months 
old. It seems to be admitted on all hands that Gardener’s 
patent turnip-cutter is the best that has yet been produced 
for slicing roots for sheep. It is now made entirely of iron, 
and is an exceedingly useful machine. 

In cattle feeding it is not usually thought necessary to 
divide the roots given to them so minutely as fox sheep. 
A simple machine, fashioned much on the principle of 
nut-crackers, by which, at each depression of the lever 
handle, one turnip is forced through a set of knives 
which divide it into slices each an inch thick, is very 
generally used in Berwickshire for this purpose. Many 
persons, however, prefer to have the turnips put into the 
cattle-troughs whole, and then to have them cut by a 
simple cross-bladed hand-chopper, which at each blow 
quarters the piece struck hy it. The mode of housing 
fattening cattle largely determinos whether roots can be 
most conveniently sliced before or after being put into the 
feeding-troughs. 
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Section 25. — Turnip-Fuljiers. 

An opinion now obtains, and is on the increase, that it 
is advantageous to rasp roots into minute fragments and 
mix them -vvitli chaff before giving them to cattle, as this 
not only facilitates mastication, but in wintiy weather 
prevents the chilhng effects of a bellyful of such watery food 
as turnips are when eaten alone. This system is ijecuharly 
appropriate when it is desired to give a few roots to store 
cattle which are being fed mainly upon straw or coarse hay. 
■When a few turnips or mangolds are put down in their 
natural state there is a scramble for the better food, m 
which the stronger cattle get more than their share, and 
the weaker are knocked about. But by pulping the 
roots and mixing them with a full allowance of cha*i‘, every 
animal gets its fill, and there is nothing to quarrel about. 

At the Carhsle meeting of the Eoyal Agricultural Society 
a premium was offered for machines to perform this kmd 
of work, under the somewhat inappropriate designation 
of “ pulping-machines ” The prize was awarded to Mr 
Philips for his machine, which reduces roots to minute 
fragments by means of a series of circular saws. We learn 
from parties who have made trial of most of the machines 
of this class yet brought out, that they give the preference 
to that made by BentSl of Maldon in Sussex. 

Section 26 . — Steaming Apparatus for Cooldng Cattle Food. 

We have several times alluded to the cooking of food for 
cattle. This is performed either by boiling in a common 
pot, by steaming m a close vessel, or by infusion in boiling 
water. Varieties of apparatus are in use for these purposes. 
A convenient one is_a close boiler, with a cistern over it, 
from which it supplies itself with cold water by a self- 
acting stop-cock. This is alike suitable for cooking either 
by steaming or infusing. 

Section 27. — Weigliing-Macliines. 

It is of course indispensable for every farm to be 
provided with beam and scales, or other apparatus, for 
ascertaining the weight of grain, wool, and other com- 
modities, in quantities varying from 1 lb. to 3 cwt. But, 
besides this, it is very desirable to have a machine by 
W’hich not only turnips, hay, manures, &c., can be weight 
in cart-loads, but by which also the live weight of pigs, 
sheep, and bullocks can be ascertained. Such a maclnno, 
conveniently placed in the homestead, enables the farmer 
to check the weighing of purchased manure, linseed-cake, 
coal, and similar commo^ties, with great facility. It 
affords the means of conducting various experiments for 
ascertaining the comparative productiveness of crops, the 
quantities of food consumed by cattle, and their periodic 
jirogress, with readiness and precision. To persona unable 
to estimate the weight of cattle by the eye readily and 
accurately, such a machine is invaluable. 

Section 28 . — Concluding Femcerks on ImplemefnU. 

We have thus enumerated, and briefly described, those 
machines and implements of agriculture which may be held 
to be indispensable, if the soil is to be cultivated to the 
best advantage. The list does not profess to be complete] 
but enough is given to indicate Ike progress whidi has 
recently taken place in this department. "We have already 
referred to this department of the proceedings of the Royd 
Agricultural Society of England, and would earnestly 
recommend to all engaged in agriculture the careful study 
of the reports on implements contained in the ninth and 
subsequent volumes of their Joamad. The care with which 
they have selected their judges, and the skilful manner in 
which those entrusted with the diflSlcult and responsible 
office have discharged their duties, are truly adinirable. 
A few extracts from these reports will serve to show the 


j extent and value of this depaitnieut of the Society’s labours. 
In the rej)ort for 184‘J, Mr Thomson of Moat-Hall says — 
“ The Society’s eaily sho-ws of implements must be viewed 
chiefly in the light of bazaars or expositions. Neithei 
stewards nor judges had yet acquired the experience 
requisite for the adequate discharge of then- oflice, so that 
such men as Messis Garrett, Hornsby, Eansome, and a few 
others, would have laughed iii then sleeves had they been 
told that they could learn anything in the Society’s show- 
yard In spite, however, of a creditable display on the 
part of a few leading firms, the majority of the implements 
exhibited at these early shows were of inferior construction 
and workmanship, and the general appearance of the 
exhibitions meagre and unsatisfactoiy. 

“ The attention of some of the leading members of the 
Society (especially of the late lamented Mr Handley) was 
earnestly directed to the impiovement of this dcpaitment, 
and they soon perceived that little was gained by collecting 
imj)lements in a show-yard for people to gaze at, unless an 
adequate trial could be made of their respective merits 
To attain this end great exertions were made, and every 
improvement in the mode of trial W'as followed by so 
marked an increase m the number and merit of the imple- 
ments brought forward at subsequent shows, as to prove 
the strongest incentive to further effort. 

“At the Cambridge and Liverpool meetings, when these 
trials were in their Money, their main attraction consisted 
of xflonghing-matches on a large scale, which gratified sight- 
seers, but gave no results that could be dejiended upon, 
and therefore disappointed all practical men. It would 
occupy time unnecessarily to trace the gradual changes 
which have led to the cliscontmnance of these showy am- 
bitions, and the substitution in their place of quiet, 
business-like trials, in the iiresence of stewards and judges 
alone. Suffice it to say, that what they have lost in 
play, they have gained in efficiency, and consequently in 
favour with those classes for whose benefit they were de- 
signed, At the York meeting, the improved mode of trying 
the thrashing-machines supplied a deficiency which, until 
that time, had been much felt, viz., the absence of any 
means of ascertaining the amount of power expended in 
working the machines under trial; and it may now be 
assorted, with some confidence, that, wdth the exception 
of an occasional error or accident, the best implements are 
uniformly selected for prizes. 

“It now remaius to answer the question proposed for 
consideration, viz., to what extent the great improvement 
made of late in agricultural imiilements is due to the 
exertions of this Society; and with this view a tabular 
statement is subjoined, which shows the relative extent and 
importance of the Society’s two first and two last shows of 
implements : — 

No of Awaids. 


1830 Oxford 

ExhiMtois. 

23 

Money 

£5 

Medals. 

4 

1840 Cambiidge 

86 

0 

7 

1848 York 

. 146 

230 

21 

1849 Nonvicli . 

. 145 

864 

13 

' From this it will be seen that at Cambridge, where the 


trial of implements was confined to one day, and was, in 
other respects, so immature as to be of little practical value, 
the number of exhibitors was only thirty-six, and the judges, 
in whom a certain discretionary power was vested, awarded 
no money and but seven medals, in consequence of the 
scarcity of objects deserving of reward; whilst at York, 
eight years after, when trials lasted several days, and had 
attained a considerable degree of perfection, the number of 
exhibitors had increased four-fold. The additional amount 
offered in prizes at the later meetings has undoubtedly 
assisted in creating this great increase of competition, but 
it cannot be considered the principal cause, since the imple- 
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raent-uiakers are unanimous in declaring that, even when 
most successful, the prizes they receive do not reimburse 
them for their expenses and loss of time How, then, 
are the increased exertions of the machine-makei's to bo ac- 
counted for 1 Simply by the fact that the trials of imple- 
ments have gradually won the confidence of the farmer, so 
that, when selecting implements for purchase, he gives the 
preference to those which have received the Society’s mark 
of approval This inference is corioborated by the makers j 
themselves, who readily admit that the ^vinner of a prize, 
for any implement of general utility, is sure to receive an 
ample amount of orders, and that the award of a medal is 
worth on an average £50 ” 

In reporting upon the agiicultural implement department 
of the Great Exhibition, Mr Piisey says — “ The yearly shows 
and trials of the Eoyal Agncultural Society have certainly 
done more in England for agricultural machines within the 
last ten years, than had been attempted anywhere m all 

former tune It seems proved that since annual 

counti'y shows were established by Lord Spencer, Mr 
Handley, and others yet living, old implements have been 
improved, and now ones devised, whose performances stand 
the necessary inquiry as to the amount of saving they can 
effect. To ascertain that amount piecisely is difficult ; but, 
looking through the successive stages of management, and 
seeing that the owner of a stock-farm is enabled, in the 
preparation of his land, by using lighter ploughs, to cast off 
one horse in three, and by adopting other simple tools to 
dispense altogether with a great part of his ploughing, — 
that in the effiture of crops by the various drills, horse labour 
can be partly reduced, the seed otherwise wanted partly 
saved, or the use of manures greatly economised, while the 
horse-hoe replaces the hoe at one-half the expense, — ^that 
in harvest the American reapers can effect thirty men’s work, 
whilst the Scotch cart replaces the old English waggon with 
exactly half the number of horses, — ^that in preparing com 
for man’s food, the steam thrashing-machine saves two-thirds 
of our former expense, — and in preparing food for stock, 
the turnip-cutter, at an outlay of Is,, adds 8a. a-head m one 
winter to the value of sheep j lastly, that in the indispensable 
but costly operation of draining, the materials have been 
reduced from 80s. to 15s. — ^to oue-fiftb, namely, of their 
foraier cost, — it seems to be proved that the efforts of agri- 
cultural mechanists have been so far successful, as in all 
these main branches of fanning labour, taken together, to 
effect a saving, on outgoings, of httle less than one-half,” 

Since these reports were made, the demand for improved 
agricultui-al implements and machinery has increased 
enormously, so much so that the manufacture of them is 
now a most important and a rapidly increasing branch of 
our national industry, and we quite anticipate that in a short 
time there will be such a general appreciation of the benefits 
of cultivation by steam power, and such a demand for engines 
and tackle to carry it out, as the makers and manufacturer 
will find it difficult to satisfy. 

Scottish agriculturists, in reading these reports, wiU pro- 
bably note with self-gratulation, that some of the improve- 
ments referred to as of recent introduction in England, viz., 
two-horse ploughs and one-horse carts, have long been estab- 
lished among themselves Indeed, they will find graceful 
acknowledgment of the fact in these reports. Unless alto- 
gether blinded by prejudice, they will, however, see that our 
brethren south of the Tweed have already outstripped us in 
many particulars, and that unless our national Sodefcy, our 
mechanists, and faimers, exert themselves with correspond- 
ing judgment and zeal, we must henceforth be fain to follow, 
where we at least fancy that we have hitherto been leadmg. 
But we have more important motives and encouragements 
to exertion than mere national emulation. The extent to 
which the cost of production of farm produce has been 


lessened by recent improvements in the implements of 
husbandry, and m the details of farm management, is greater 
than many are aware of. It seems to be in this direction 
maiuly that the fanner must look for a set-off against the 
steadily increasing cost of land and labour. If by further 
improvements in his machinery and iinjilements he is enabled 
to keep fewer horses, to get his deep tillage performed by 
steam power, and his mowing and reaping accomplished by 
the ordmary forces which he requires throughout the year, 
the reduction upon the prime cost of his produce will be 
really important, A hopeful element in this anticipated 
progress is that it tends directly to elevate the condition of 
the rural labourer. Every addition to the steam power and 
labour-saving machines used upon the fann imphes an 
increased demand for cultured minds to guide them, a 
lessening of the drudgery heretofore imposed upon human 
thews and sinews, an equalising of employment throughout 
the year, and a better and steadier rate of wages. Beheving, 
as we do, that on every farm enormous waste of motive 
power — ^mechanical, animal, and manual — ^is continuously 
going on through the imperfection of the implements and 
machines now in use, we would urge upon all concerned 
to look well to this; for, with aU our improvements, there 
IS undoubtedly yet a large margin for retrenchment here. 

Besides the bulky and costly implements now enumerated, 
every farm must be provided with a consideiable assortment 
of hand-implements and tools, all of which it is of conse- 
quence to have good of their kind. Although not individu- 
ally costly, they absorb a considerable capital in the aggre- 
gate. T^en not in use, they require to he kept under lock, 
and at all tunes need to be well looked after. Without 
waiting to describe these in detail, let us now see how the 
work of the farm is conducted. 

CHAPTER VIL 

PREPARATION OP THE LAND FOR TILLAGE OPERAaiONS. 

Section 1 . — WJien Required, 

Before those simple tillage operations which are necessary 
in every instance of committing seeds to the earth can be 
gone about, there are more costly and elaborate processes of 
preparation which must be encountered in certain circum- 
stances, m order to fit the soil for bearing cultivated crops. 
It is now only in exceptional cases that the British agri- 
culturist has to reclaim land from a state of nature. The 
low-country farmer does occasionally meet with a patch of 
woodland, or a hank covered with gorse or brushwood, which 
he sets about converting into arable land. It is in the 
higher districts that, from the facilities now afforded for 
readily enriching poor soils by portable manures, the plough 
stiU frequently mvades new portions of muir and bog, and 
transforms them into fields. The occupiers of land in these 
upland districts are accordingly still famihar with the 
processes of paring and burning, treuching, removing earth- 
fast stones, and levelling inequalities of surface. In break- 
ing up land that has been for a course of years under 
pasturage, paring and burnmg are also frequently resorted 
to ia aU parts of the country. The graud improvement of 
all, thorough underground drainage, is common to every 
district and class of soils. 

Section 2. — l)rainw{/. 

From the moist chmate of Britain, drainingis undoubtedly 
the all-important preliminaiy operation in setting about the 
improvement of the soil 

To drain land is to rid it of its superfluous moistura 
The rivers of a country with their tributary brooks aud rills 
£ffe the natural provision for removing the rain water which 
either flows directly from its surface, or wMch, after 
percolating through porous strata to an indefinite depth, is 
again discharged at the surface by springs. The latter may 
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thus be regal (led as the outlets of a natural underground 
drainage. This provision for disposing of the water that 
falls from the douds is usually so irregular in its distnhu- 
tion, and so imperfect in its operation, that it leaves much 
to be accomplished by human labour and ingenuity. The 
ait of the dramer accordingly consists — 

Ut, In improvmg the natural outfaUs by deepening, 
straightening, or embanking riversj and by supplementing 
these, when necessary, by artificial canals and ditches- 
and, 

2d, In freeing the soil and subsoil from stagnant water, 
by means of ailificial underground channels 
duiface. The first of these operations, called trunk drainage, is the 
most needful ; for until it be accomplished there are exten- 
sive tracts of land, and that usually of the most valuable 
kind, to which the secondary process either cannot be 
applied at all, or only with the most partial and inefficient 
results. Very many of our British rivers and streams flow 
with a sluggish and tortuous course through valleys of flat 
alluvial soil, which, as the coast is approached, expand mto 
extensive plains, but little elevated above the level of the 
sea. Here the course of the river is obstructed by shifting 
shoals and sand-banks, and by the periodic mflux of the 
tides. The conseq[uence is, that immense tracts of valuable 
land are at all times in a water-logged and comparatively 
worthless state, and on every recurrence of a flood are laid 
entirely under water. In a subsequent chapter on “ Waste 
Lands” some account shall be given of the extent of this 
evil, and of the effoits that have been successfully devoted 
to its remedy. Some of these fen-land and estuary drain- 
age works have been accomplished in the face of natm-al 
obstacles of the most formidable character, and constitute 
trophies of engineering talent of which the country may well 
bo proud. Great as tiie natural difficulties are which have 
to be encountered in such cases, there are others of a differ- 
ent kind which have often proved more impracticable. It 
has been found easier to exclude the sea and restrm land- 
floods, than to overcome the prejudices and reconcile the 
conflicting interests of navigation companies, commissioners 
of sewers, owners of mills, andlandedpropnetors. Although 
all these classes suffer the most serious losses and incon- 
veniences from the defective state of many of our rivers, 
it IS found extremely difficult to reconcile their conflict- 
ing claims, and to allocate to each his proper share of the 
cost of improvements by which all are to benefit. A most 
interesting and instructiveiUustration of the urgent necessity 
for improving tlie state of our rivers, of the difficulties to 
be encountered in doing so, and of the incalculable benefits 
thus to be obtained, has been given in an essay on Trunk 
Drainage, by John Algernon Clarke, Esq^., published in 
voL XV. (part first) of the Journal of the Royed Agriaidtural 
Soddy of Englard. Mr Clarke, after some most important 
observations on trunk drainage, describes in detail works 
projected under powers granted in an Act of Parliar 
ment, passed m 1862, “constituting commissioners for 
the improvement of the river Nene and the navigation 
thereof.” 

There is not a district of the kingdom in which works 
similar in kmd are not absolutely indispensable, before 
extensive tracts of valuable land can bo rendered available 
for profitable cultivation by means of underground drainage. 
Itis interestingto blow that thenecessityfor trunk drainage, 
and the means of accomplishing it, were distinctly set before 
the public 200 years ago by a practical drainmg engineer, 
to whose writings the attention of the agricultural com- 
munity has been frequently directed of late by Mr 
Parkes, Mr Gisborne, and others. From the third e^tion 
(1662) of The Iwprtmr Im^troved, by Walter Bhthe, the 
author referred to, in which the true principles of land 
drainage are stateii as distinctly, and urged as earnestiy, as 


by any of our modem writei-s, we here quote the following 
lemarks • — 

“Astiait ftatiT-couise, cut a considerable depth, m a thousand 
p.uts of this nation, uould be more advantageous than we are 
aware of, oi I will task myself heie to dispute fuither. And though 
many peisons aie inteiested tlieieiii, and some will agree, and otheia 
will oppose , one tieek lyeth on one side of the iiver, in one louVs 
manor, and anothei lyeth on the otlier side, and divers men on u the 
same , why may not one neighboui change with another, when both 
ai-e gamers * If not, why may they not be mniielled fur tficu' oivn 
good, and the commonwealth’s adumiugei I daresay thousands of 
acies of very nch Lind may hereby be gamed, and possibly as many 
more much amended, that arc almost (lestroyed, but a law is want- 
ing hciein for the liiesent, which I hope w'lll be snpphed if it may 
apixiar advancement to the }>ublic; lor to private luleiests it is not 
possible to be the least prejudice, when every man hath benefit, ami 
each man may also have an equidl allow aiice if the least piejudieed. 

“ But a word oi tw'o inoie, and so shall conclude tlus chapter — 
and it is a little to fuitliei tins improvement through a great 
destiuction (as some may say) , it is the lemovmg or the destioyiiig 
of all such nulls, and none else, as diown and coiriipt more lands 
than themselves are woith to tlie coniiuouweulth, and they are such 
as are kept up or dammed so high as that they boggylie all the 
lands that lye under then- mill-head. Such mills as are of little 
woith, 01 are by consfcmt great charges maintamed, I advise to be 

E lled dowm ; the advance of the land, ivhen the water Ls let run 
course, and not impounded, wdU be of for greater value many 
times. But in case the mills should be so necessary and profitable 
too, and far more than the lauds tliey spoil, I shall then advise, 
that under Ihynull-dam, so many yards wide fiom it as may prevent 
breaking through, thou make a very deep trench all along so far as 
thy lao^ aie putaefied, and theremto leoeive all the issuing, spew- 
ing water, and theieby stop or out off the feeding of it upon thy 
meadow, and caiiy it away back mto thy hack-water or false course, 
by as deep a tiench, cut through the most low and convenient pait of 
thy meadk But put case that thou shouldst have no convenient 
fall on that side thy mill-dam, then thou must make some course, 
or plmU mm trough mder thy mill-dmi, and so carry it under 
mto soma lower coui-se that may preserve it from soaking thy 
meadows or pastures under it , and by this means thou maist iu a 
good meusuie reduce thy land to good soundness, and probably 
wholly cure it, and preserve thy mill also ’’ , 

It is painful to reflect that after the lapse of two cen- 
turies, we should still see, as Blithe did, much “ gallant 
land” ruined for want of those draining operations which ho 
so happily describes. 

A clear outfall of sufficient depth being secured, the way Subsoil 
is open for the application of underground draining. And 
here it may be proper to state, that there is very little of 
the laud of Great Britain naturally so dry as not to be 
susceptible of improvement by artificial draining ; for land 
is not in a perfect condition with respect to drainage, unless 
all the ram that falls upon it can sink down to the 
minimum depth required for the healthy development of 
the roois of cultivated crops, and thence find vent, either 
through a naturally porous subsoil or by artificial channels. 

Much controversy has taken place as to what this minimum 
deptii is. Suffice it to say, that opinion is now decidedly 
in favour of a greater depth than was considered necessary 
even a few years ago, and that the best authorities concur 
in stating it at from three to four feet. There are persons 
who doubt whether the roots of our ordinary grain or green 
crops ever penetrate to such a depth as has now been 
specifieii A careful examination will satisfy any one who 
makes it, that minute filamentary rootlets are sent down to 
extraordinary depths, wherever they are not arrested by 
stagnant water. It has also been questioned whether any 
benefit accrues to crops from this deep descent of their 
roots. Some persons have even asserted that it is only 
when they do not find food near at hand that they thus 
wander. But it must be borne in mind that plants obtain 
moisture as well as nourishment by means of their roots, 
and the fact is well known that plants growing in a deep 
soil resting on a porous subsoil seldom or never suffer from 
drought. It is instructive, too, on this point, to observe 
the practice of the most skilful ^deners, and see the 
importance which they attach to trenching, the great depth 
I. — 4.2 
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jiibsoil, at wliicli they often deposit nianuro, and the stress ivhich well be over-rated. The temperature and other conditions 
they lay tiiion thoiongh drainage. On tho other hand, it of the atmos 2 )here, which we call climate, are placed beyond 
is well known that soils which soonest become satuiated, human control; but this power of raising the temperature 
and nm from the surface in wot weather, are inecisoly of all wet, and consequently cold soil, s, becomes tantamount 
those which paich and get chapped the soonest in drought, m some of its re.sults to a power of improving the climate. 
The effectual wrny to secure our crops at once from drown- There are, accordingly, good grounds for stating that in 
ing and ijarching, is to jiut the hud in a right condition numerous cases grain crop.s have ripened sooner by ten or 
W'lth re&iiect to drainage. twelve days than they would have done but for the draining 

All soils possess more or less the power of absorbing of the land on which they giew 
and retaining water. Pure clays have it m the greatest The points w'hich wo have thus briefly touched upon are 
degree, and gritty siliceous ones in the smallest. In diy so essential to an intelligent appreciation of the subject, 
weather this pow'er of attiacting moistiu’C is constantly that we have telt constrained to notice them, however 
Djieiating to supply from below the loss taking place by meagrely. But our space foi bids more than a mere enumera- 
e^'a 2 ^oratlon at the surface. In heavy rains, as soon as the tion of some of the many evils inseparable from the presence 
entire mass has diunk its fill, the excess begins to flow off of stagnant water in the soil, and of the benefits that flow 
below , and therefore a deep stratum, through which water from its removal. Wet land, if in grass, produces only the 
can percolate, but m which it can never stagnate— that is, coarser grasses, and many sub-aqnatic plants and mosses, 
never exceed the jioint of saturation — ^is jjrecisdy that in which are of little or no value for pasturage , its herbage 
which iflants are most secure from the extremes of drought is late of coming in spring, and fails early m autumn ; the 
and drowning. animals grazed upon it are unduly liable to disease, and 

If a perfect condition of the soil ivith respect to diamage sheep, especially, to the fatal rot. When land is used as 
is of imjiortance for its influence in jireserving it in a right arable, tillage operations are easily interrupted by rain, and 
comlition as respects moisture, it is stdl more so for its the period always much limited in which they can he 
effects upon its temperature. All who are conversant with prosecuted at all; the compactness and toughness of such 
rural affairs are familiar with that poiiular classification of land renders each operation more arduous, and more of 
soils in viitiie of which such as are naturally diy ai*e also them necessary, than in the case of diy laud. The surface 
invariably spoken of as %eann and early ; and conversely, must necessarily be thrown into ridges, and the furrows and 
that wet sods are invariably described as being cold and cross-cuts duly cleared out after each process of tillage, on 
late. This classification is strictly accurate, and the explana- which surface expedients as much labour has probably been 
tion of it is simide, An excess of water in soil keeps, down expended in each thirty years as would now suffice to make 
Its temperature in various ways. In passing into the state drmns enough to lay it permanently dry. With all these 
of vapour it rapidly carries off the heat which the soil has precautions the best seed-time is often missed, and this 
obtained from the sun’s rays. Water possesses also a high usually proves tho prelude to a scanty crop, or to a late and 
radiating power ; so that, when present in the soil in excess, disastrous harvest. The cultivation of the turnip and other 
and in a stagnant state, it is constantly carrying off heat by root crops, which require the soil to be wrought to a deep 
evaporation and radiation. On the other hand, stagnant and free tilth, either becomes altogether impracticable, and 
water conveys no heat downwards; for although tho s^ace must be abandoned for the safe but costly bare fallow, or 
is warmed, the portion of water thus heated being lightest, is carried out with great labour and hazard ; and the crop, 
remains floating on the surface, and will give back its when grown, can neither be removed from the ground, nor 
heat to the atmosphere, but conveys none downwards, consumed upon it by sheep without damage by poacMng. 
When the surface of stagnant water becomes colder than the The dung, lime, and other manure, that is applied to such 
general mass, the very oiiposite effect immediately ensues; land is in a great measure wasted; and the breaking of 
for as water cools its density increases, and thus causes an the subsoil and general deep tillage, so beneficial in other 
instant sinking of the portion that has been cooled, and a drcuinstances, is here positively mischievous, as it does hut 
rising of a waim portion from below to take its place — ^this increase its power of retaining water. Taking into account 
movement continuing until the wffiole has been lowered to the excessive labour, cost, and risk, inseparable from the 
40°, at which point water reaches its maximnm density, cultivation of wet land, and the scanty and precarious 
while, if the temperature be reduced a few degrees more, character of the crops so obtained, it would in many cases 
water will begin to freeze. It is thus that soil surcharged be wiser to keep such lands in grass, tha u to prosecute 
with water is kept at a lower temperature than sunilar soil arable husbandry under such adverse circumstances. These 
that has a sufficient natural or artificial drainage. very serious evils can either be entirely removed, or, at the 

But while the presence of stagnant water in a soil has least, very greatly lessened by thorough draining. It often 
this injurious pow'er of lowering its temperature, a very happens that naturally porous soils are so soaked by springs, 
different effect ensues when rain water can sink freely into or so water-logged by resting upon an impervious subsoil, 
it to a def)th of several feet, and then find a ready exit by or, it may be, so drowned for want of an outfall in some 
drainage ; for in this case the rain water carries down witifi neighbouring river or stream, that draining at once effects 
it the heat which it has acquired from the atmosphere and a perfect em’e, and places them on a par with the best 
from the sun-heated surface, and imparts it to the subsoil naturally dry soila In the case of day soils, the improve- 
There is as yet a lack of published experiments to show Uie ment effected by draining is in some respects greater than 
ordinary increase of temperature at various depths and in in any other class, but still it cannot change the inherent 
different soils, as the result of drainii^ wet land. Those properties of day. This has sometimes been overlooked 
conducted by Mr Parkes, in a Lancashire bog in June 1837, by sanguine improvers, who, hastily fl.aRnimirg that their 
showed, as the mean of thirty-five observations, that the strong land, when drained, would henceforward be as friable 
drained^ and cultivated soil at seven iuches from the surface and sound as the more porous kinds, have proceeded to 
was 10® warmer than the adjoining undrained bog in its treat it on this assumption, and have found to their cost 
natural state at the same depth. It is understood that that day, however wdl drained, will still get into mortar 
later experiments conducted by the same gentleman on an and dods, if it is tilled or trodden on too soon after rain, 
extended scale fully establish the fact, that an increased It is entirely owing to such rash and unskilful management 
temperature of the soil is an unfailing accompaniment of that an opinion has sometimes got abroad, that clay lands 
thorough draining. The importance of this result cannot are injured by draining. They merdy retain the qualities 
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peculiar to clay, and wlien tliey are treated judiciously, 
stow as good a comparative benefit from diaming as otlier 
soils. Tiio only instances in wbicb even temporary injury 
arises from draining is in tlie case of some peaty and fon 
lands, u-kcli are so loose tliat tliey suffer from k^ouglit in 
protracted dry ireatber. As such lands are usually level 
and Lave water-courses near them, this inconvenience admits 
of an easy remedy by shutting up the main outlets, and then 
adnntting water into the ditches. The diuins m this way 
become ready channels for applying the needed moisture 
by a kind of subterraneous irrigation. 

Thorougli. The beneficial effects of thorough draining arc of a very 
decisive and striking kind. The removal of stagnant water 
from a stratum of 4 feet in depth, and the establishing of 
a free passage for rain water and air from the surface to 
the level of tlie drains, speedily effects most important 
changes in the condition of the soil and subsoil. Plough- 
ing and other tillage operations are perfoimed more easily 
than before in consequence of a more friable state of 
the soil. Moderate rainswhich formerly would have sufficed 
to arrest these operations do so no longer, and heavy falls 
of mill cause a much shorter interruption of these labours 
than they did when the laud was in its natural stata Deep 
tniage, whether by the common or subsoil plough (which 
formerly did harm), now aids the drainage, and is every w’ay 
beneficial. Hidges and surface furrows being no longer 
needed the land can be kept flat, with great benefit to crops 
and furtherance to field eporations. An earher seed-tune 
and harvest, better crops, a healthier live stock, and an 
improved style of husbandry, are the usual and well known 
soquents of judiciously conducted drainage operations. In 
short, the most experienced and skilful agriculturists now 
declare with one consent that good drainage is an indispens- 
able preliminary to good cultivation. 

History. Although it has been reserved to the present times to see 
land draimng reduced to a system based on scientific prin- 
ciples, or very great improvement effected in its details, it 
is by no means a modern discovery. The Romans wore 
careful to keep their arable lands diy by means of open 
trenches, and there are even some grounds for sumuang 
that they used covered drains for the same purpose. In- 
dubitable proof exists that they constructed underground 
channels by means of tubes of burned earthenware; but 
it seems more probable that these were designed to carry 
water to their dwellings, (fee , thaa that they were used 
simply as drains. Recent inquiries and discoveries have 
also shown that it is at least several centuries, since covered 
channels of various kinds were in use by British husbandmen 
for drying their land. It is, at all events, two centuries 
since Captain Walter Blithe wrote as follows : — 

Blitlie ‘'Superfluous and venomous water which lyethin the 
eai'th and much occasioneth hogginesse, mirinesse, rashes, 
flags, and other filth, is indeed &e chief cause of barrenesse 

in any land of this nature Drayuingis an excellent 

and diiefest means for their redu cement ; and for the depth 
of such draynes, I cannot possibly bound, because I have 
not time and opportunity to take in aU circumstances. .... 
And for thy drayuing trench, it must be made so deepe 
that it goe to the bottome of the cold, spewing moyst water, 
that fe^ the flagg and the rush; for the widenesse of it, 
use thine owne hberty, but be sure to make it so wide as 
thou mayest goe to the bottome of it, which must he so 
low as any moyature lyeth, which moystuxe usually lyeth 
under the over and second swarth of the earth, in some 
gravel or sand, or else, where some greater stones are mixt 
with clay, under which thou must goe halfe one spad^ graft 
dee|)e at least; yea, suppose this corruption that feeds and 
nourisheth the or flagg should lie a yard or foure foot 
deepe, to the bottome of it thou must goo, if ever thou wilt 
drayne it to purpose And for the drayning trench 


he sure thou indeavour to carry it as neare upon a straight 

hue as possible To the bottome where the spewing 

spring lyeth thou must goe, and one spades dejpth or graft 
beneath, how deep so ever it be, if thou wilt drayne thy 
land to purpose. I am foiced to use repetitions of some 
things, because of the suitableness of the things to which 
they are applyed , as also because of the slownesse of peoples 
apprehensions of them, as appears by the non-practice of 
them, the which w'herever you see drayuing and trenching 
you shall rarely find few or none of them wrought to the 
bottome. .... Go to the bottome of the bog, nrifl there 
make a trench iu the sound ground, or else in some old 
ditch, so low as thou venly couccivest thy selfe assuredly 
under the level of the spring or spewing water, and then 
carry up thy trench into thybogg straightthroughthe middle 
of it, one foot under tliat spimg , .... hut for these 
common and many trenches, oft tunes crooked too, that 
men usually make in their boggy grounds, some one foot, 
some two, never having respect to the cause or matter that 
maketh the bogg to take that wray, I say away with them 

as a great piece of folly, lost labour and spoyle 

After thou has brought a trench to the bottom of the hog, 
then cut a good substantial trench about thy bog ; and 
when thou hast so done make one work or tw'o just over- 
thwart it, upwards and downwards, all under the matter of 
the hog. Then thou must take good green faggots, willow, 
alder, elme, or thorne, and lay in the bottome of thy w'orks, 
and then take thy turfe thou tookest up in the top of thy 
trench, and plant upon them, with the green swrard down- 
wards ; or iaks great pehhes, stones, or jUnt stones, and so 
Jill up tJie loitome of thy trench about fifteen mches high, 
and take thy turfo and plant it as aforesaid, being cut very 
fit for the trench, as it may join close as it is layd downe, 
and then havmg covered it all over with earth, and made 
it even as thy other ground, waite and expect a w'onderfull 
effect through the blessing of God ” 

These sagacious arguments and instructions were doubt- -llcingtor 
less acted upon by some persons in his own tunes and smea ; 
but still they had never attained to general adoption, and 
were ultimately forgotten. Towards the close of last 
century, Mr Elkington, a ‘Vyaiwickshire farmer, discovered 
and promulgated a plan of laying dry sloping land that is 
drowned by the outbursting of springs. When the higher 
lying portion of such land is porous, rain falling upon it 
sinks down until it is arrested by clay or other impervious 
matter, which causes it again to issue at the surface and 
wet the lower-lymg ground. Elkington showed that by 
cutting a deep drain through the day, aided when necessary 
by w^s or augur holes, the subjacent bed of sand or gravel 
iu which a body of water is pent up by the day, as in a 
vessel, might be tapped, and the water conveyed harmlessly 
in the covered drain to the nearest ditch or stream. Iu 
the drcumstances to which it is applicable, and in the hands 
of skilful drainers, Elkington’s plan, by bringing into play 
the natural drainage furnished by porous strata, is often 
emiaently successfiri. His system was given to the public 
iua quarto volume, edited by a Mr John Johnston of 
Edinburgh, who does not seem to have shared the engineer- 
ing talents of the man whose discoveries he professes to ex- 
pound. During the thirty or forty years subs^uent to 
the publication of this volume, mo^ of the draining that 
took place was on this system, and an inomense capitd was 
expended in such works with very varying results. Things 
continued in this position until about the y^ 18S3, when 
the late James Smith of Deanston, having discovered anew Smith of 
those principles of draining so long 'before indicated by Deanstoaj 
Bliihe, proceeded to exempJify them in his own practice, 
and to expound them to the public in a way that speedily 
effected a complete revolution in the art of draining, and 
noarked an era in our agricoltural progress. Instead of 
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[lersistiiig iu fuutlehd attempts to dry extensive areas by 
•L few dexterous cuts, lie insisted on tbe necessity of pro- 
viding every field that needed draining at all ivitli a complete 
.system of paiallol uiidergiound channels, running in the 
hue of the greatest slope of the ground, and so near to each 
other that the whole rain falling at any time upon the 
surface should sink down and be canied off by the drams. 
The di&tances between drains he showed must be regulated 
by the greater or less retentiveuess of the ground operated 
upon, and gave 10 feet as the minimum, and 40 feet as the 
maximum of these distances. The depth which he pre- 
scribed for his parallel drams was 30 niches, and these 
were to be filled with 12 inches of stones small enough to 
pass through a 3-inch ring — in short, a new edition of 
Blithe’s dram. A main receiving-di'am was to he earned 
along the lowest part of the ground, ivith sub-mains in eveiy 
subordinate hoUow that the ground presented. These 
receiving drains were directed to bo fomied with a culvert 
of stone w'oik, or of tiles, of waterway sufficient to contain 
the gieatebt volume of water at any time reciuiriug to he 
pushed from the area to -which they respectively supiJied 
tlie outlet. The ivhole cultivated lands of Bntam being 
disposed in ndgos which usually he in the hue of gieatest 
ascent, it became customary to form the drains m each 
furiow, or in each alternate, or thiid, or fourth one, as the 
case might require or views of economy dictate, and hence 
the system soon came to be popularly called furrow 
(iraiiung. From the number and arrangement of the drams, 
the terms frequent and paidlel were also applied to it. 
Mr Snuth himself more appropriately named it, from its 
effects, thorough draining. The sound principles thus 
promulgated by hmi were speedily adopted and extensively 
carried into practice. The great labour and cost incurred 
in procuring stones m adequate quantities, and the difficulty 
of carting them in wet seasons, soon led to the substitution 
of tiles and soles of burned earthenware. The limited 
supply and high price of these tiles for a time impeded the 
progress of the new system of draining ; but the invention 
of tile-making machines by the Marquis of Tweeddale and 
others, removed this impediment, and gave a mighty 
stimulus to this fundamental agricultural improvement 
The substitution of cylindrical pipes for the origmal horse- 
shoe tdes has still further lowered the cost and increased 
the efficiency and permanency of drainage works. 

The system introduced and so ably expounded by Smith 
of Deaiiston has now been virtually adopted by all cliamers. 
Variations ni matters of detail (having respect chiefly to the 
depth, and distance apart of the parallel drains) have mdeed 
been introduced , but the distinctive featm-es of his system 
are now recognised and acted upon by aU scientific drainers. 

In setting about the draining of a field, or farm, or 
estate, the first pomt is to secure, at whatever cost, a proper 
outfall. The lines of the receiving drains must nest be 
determined, and then the direction of the parnllel drains. 
The foimer must occupy the lowest part of tlie natural 
hollows, and the latter must run in the line of the 
greatest ascent of the ground. In the case of flat land, 
where a fall is obtained chiefly by increasing the depth of 
the drams at their lower ends, these lines may be disposed 
in any direction that is found convenient; but in undu- 
lating ground a single field may require several distmet sets 
of drains lying at different angles, so as to suit its several 
slopes. WiiQu a field is ridged in the line of the greatest 
ascent of the groimd, there is an. obvious convemence in 
adoptmg the furrows as the site of the drains ; but wherever 
this is not the case the drains must be laid of to suit the 
contour of the ground, irrespective of the furrows edtogdher. 
When parts of a field are flat, and other parts have a con- 
siderable acchvity, it is expedient to cut a receivmg drain 
near to the bottom of the slopes, and to give the flat ground 
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an independent set of drains. In laying off receiving 
drains it is essential to give hedge-rows and trees a good 
offing, lest the conduit should be obstructed by roots. 

When a drain must of necessity pass near to trees, we have 
found it practicable to exclude their roots from it by the 
use of coal-teir. In our o-wn practice, a dram earned 
through the corner of a plantation has by this expedient 
remained free from obstruction for now fourteen years. In 
this mstance the tar was applied in the following manner 
Sawdust and coal-tar being mixed together to the consis- 
tency of ordinaiy mortar, a layer of this was laid in the 
bottom of the trench; the di-ain-pipes were then laid, and 
completclycoated overwiththe same mixture to thethickness 
of an inch, and the earth carefully replaced in the ordinary 
way. When a main drain is so placed that parallel ones empty 
into it from both sides, care should be taken that the inlets 
of the latter are not made exactly opposite to each other. 
Indeed, we have found it expedient in such cases to have 
two receivmg diains parallel to each other, each to receive 
the subordmate drains from its own side only. As these 
icceivmg di-ains act also as ordinary drains to the land 
through which tliey pass, no additional cost is incurred by 
having two instead of one, provided they are as far apart 
as the other drams in the field. Much of the success of 
draimng depends on the skilful planning of these main 
drams, and m making them large enough to discharge the 
greatest flow of water to which they may be exposed. Very 
long main drains ai’e to be avoided. Numerous outlets are 
also objectionable, from their liability to obstruction. An 
outlet to an area of from ten to ffiteen acres is a good 
arrangement. These outlets should be faced with mason 
work, and guarded by iron gratings 
The depths of the parallel drains must next be deter- Depths, 
mined. In order to obtain proper data for doing so, the 
subsoil must be carefully examined by digging test-holes 
in various places, and also by taking advantage of any 
quarries, deep ditches, or other cuttings in the pioximity, 
that afford a good section of the ground. We have already 
expressed an opuuon that the drams should not be less than 
four feet deep ; but it is quite possible that the discoveiy 
at a greater depth than four feet of a seam of gravel, or 
other very porous material charged with water, underlying 
considerable portions of the gromid, may render it 
expedient to carry the drains so deep as to reach this seam. 

Such a seam, when furnished with sufficient outlets, 
supphes a natural dram to the whole area under which 
it extends. When such exceptional cases are met with, 
they are precisely those in which deep drains, at wide 
mtervals, can be trusted to dry the whole area. When the 
subsoil consists of a tenacious clay of considerable depth, 
it is considered by many persons that a greater depth than 
three feet is unnecessary. The greater depth is, however, 
alwa^ to be preferred; for a dram of fom* feet, if it works 
at all, not only does all that a shallower one can do, but 
frees from stagnant water a body of subsoil on -which the 
other has no effect at all. It has indeed been alleged that 
such deep drains may get so closed over by the clay that 
water wdl stand above them. If the surface of clay soil is 
wrought into puddle by improper usage, water can undoubt- 
edly be made to stand for a time over the shallowest drains 
as easily as over the deepest. But the contraction which 
takes place in summer in good alluvial days gradually estab- 
lishes fissures, by which water reaches the drains. In such 
soils it is usually a few years before the full effect of draining 
is attained. This is chiefly due to the contraction and con- 
sequmit cracking of day soils in summer just referred to, and 
partly, as Mr Parkes thinks, to the mining operations of the 
common earth-worm. Both of these natural aids to drainage 
operate-withgi’eater force with drains fourfeetdeep than when 
they are shallower. The tardy percolation of water through 
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clay soils seems also a reason why in such cases it slioulil get 
the benefit of a greater fall, by making the drain deep 
Draining is always a costly operation, and it is therefore 
peculiarly needful to have it executed in such a way that it 
shall be effectual and permanent. We advocate a minimum 
depth of four feet, because of our strong conviction that 
such drains carefully made will be found to have both these 
qualities. And this opinion is the result of dear-bought 
experience, for we have found it necessary in our own case 
to re-open a very considciable extent of 30-iiich drains in 
consequence of their having totally failed to lay the hind 
dry, and to replace them by four feet ones, which have 
proved perfectly efficacious. In doing this we have seen a 
30-inch drain opened up and found to be perfectly diy, and 
yet when the same trench was deepened to four feet there 
was quite a run of water from it. Now also that steam 
power has become available for the tillage of the sod, and 
is certain, at no distant day, to be in general requisition for 
that purpose, it is pecuharly expedient to have the drains 
laid at such a depth as to admit of that potent agency being 
used for loosening the subsoil to depths hitherto unattain- 
able, not oidy without hazard to the drains, but with the 
ceitainty of greatly augmenting their efficiency. Therefore 
we earnestly dissuade all parties who are about to undertake 
drainage works from giving ear to representations about 
the sufficiency and economy of shallow drains. These, 
doubtless, cost somewhat less to begin with, but in thousands 
of cases Idiey fail to accomplish the desired end, and the 
unfortunate owners, after all their outlay, are Mt to the 
miserable alternative of seeing their land imperfectly drained, 
or of executing the works anew, and thus losing the whole 
cost of the first and inefficient ones. The extreme reluctance 
with which the latter alternative is necessarily regarded will 
undoubtedly operate for a long time in keeping much land 
that has been hastily and imperfectly drained from paiiaci- 
pating in the benefits of thorough di-ainage. The distance 
apart at which the drains should be cut must be determined 
by the nature of the subsoil. In the most retentive clays 
it need not be less than 18 feet. On the othei hand, this 
distance cannot safely be exceeded in the case of any sub- 
soil in which clay predominates, although it should not be 
of the most retentive kind. In all parts of the country 
instances abound in which drains cut in such subsoils, from 
24 to 30 feet apart, have totally failed to lay the land dry. 
When ground is once pre-occupied by drains too far apart, 
there is no remedy but to form a supplementary one betwixt 
each pair of tlie first set , and thus, by exceeding the proper 
width at first, the space betwixt the drains is unavoidably 
reduced to 12 or 15 feet, although 18 feet would originally 
have sufficed. It is only with a decided porosily m the 
subsoil, and m proportion to the degree of that porosity, 
that the space between drains can safely be increased to 24, 
or 30, or 36 feet. In those exceptional cases in which 
drains more than 36 feet apart prove effectual, their success 
is due to the principle on which Elkington’s system is 
founded. A few years ago an opimon obtained currency, 
that as the depth of drains was increased their width apart 
might with safety be increased in a corresponding ratio. 
And hence it came to be confidently asserted, that with a 
depth of 5 or 6 feet a width of from 40 to 60 feet might 
be adopted with a certainty of success, even in the case of 
retentive soils. We believe that experience has abeady 
demonstrated the unsoundness of tbia opinion. At all 
events, in recommending a mmimum depth of 4 feet, we do 
so on the ground that (other things being equal) the whole 
benefits of drainage are morefuEy and certainly secured by 
drams of this depth than hy those of 2^ or 3 feet. In 
ordinary cases an increase of depth does not compensate for 
an increase of the width apart of the drains. Draining can 
be carried on at all seasons, but is usually best done in 


summer or autumn. The digging is usually paid for by 
task -work, and the setting of the pipes by day’s wages. A 
thoroughly trustwoithy and experienced workman is selected 
for the latter work, with instructions to set no pipes until 
he IS satisfied that the depth of the drains aud level of the 
bottoms are correct. When the soil is returned into the 
drams all defects are of course buried, and it therefore be- 
hoves the landlord, or his substitute, whether tenant or 
bailiff, to exercise a vigilant oversight of draining operations 
Unle.ss carefully executed they cannot be efficient; and with- 
out efficient drainage aU other agricultural operations must 
be carried on under grievous disadvantages. The extent of 
land in Great Biitam natuially so dry as not to need artificial 
drainage is very much less than even practical farmers, wlu> 
have not studied the subject, are at all aware of 

Cylindrical jiipes with collars are undoubtedly the best Pipes, 
draming material that has yet been discovorocl The collars 

referred to are simply short pieces of pipe, just so wide in 
the bore as to admit of the smaller pipes which form the 
drain passing freely through them. In use, one of these 
collars is so placed as to encase the ends of each contiguous 
pair of tubes, and thus forms a loose fillet around each 
joimng. The ends of these pij)es being by this means 
securely kept in contact, a continuous canal for the free 
passage of water is infallibly insiu-ed, the joinings are 
guarded against the entrance of mud or vemin, and yet 
sufficient space is left for the admission of water. Pipes 
of all diameters, from 1 inch to 16 inches, are now to be 
had ; those from 1 to 2 inches in the bore are used for 
subordinate drains ; the larger sizes for sub-main and main 
receivmg drains Collarsareused withthe smaller sizes only, 
large pipes not being so hableto shift their position as small 
ones. In constructing a drain, it is of much importance 
that the bottom ho cut out just wide enough to admit the 
pipes and no more. Pipes, when thus accurately fitted in, 
are much less liable to derangement than when laid in 
the bottom of a trench several times their width, and 
into which a mass of loose earth must necessarily be re- 
turned. This accurate fitting is now quite practicable in 
the case of soils tolerably free from stones, from the 
excellence of the draining tools that have lately been 
introduced. The following cut represents the most import- 
ant of these tools. 

c and e are long 
tapenng spades for 
digging out the mid- 
dle and bottom spits. 

05, d, and / recurvod 
scoops for dearmg 
out the debris, and 
h a pipe-layer, by 
means of which a 
workman standing 
at the margin of a 
drain hooks up a 
pipe and coEar, and 
deposits them easily 
and accimately in the 
deep narrow trench. 

IT a quicksand is encountered in constructing a drain, it 
wiE be found expedient to put a layer of straw in the bottom 
of the trench, and then, instead of the ordinary pipe and 
coEar, to use at such a place a double set of pipes — one 
within the other — ^taking care that the joinings of the inner 
set are covered by the centres of the outer ones. By sudi 
precautions the water gets vent, and the runmng sand is 
excluded from the drain. When a brook has been diverted 
from its natural course for miE-power or irrigating purposes, 
it often happens that portions of land are thereby deprived 
of the outfaE required to admit of their being drained tt 
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a proper depth. In such cases it is frequently practicable 
to obtain the needed outlet by carrjnng amain drain through 
below the water-course, by using at that point a few [^rds of 
cast-iron pipe, and carefully filling up the trench with clay 
puddle, so that there may be no leakage from the water-course 
into the drain. While this is being done the watermust cither be 
tnrnedoff or carriedoverthetemporaiygapinawooden trough. 

Cost. The cost of draining is so much iiifiucnced by the CTer- 
varjfing price of labour and materials, and by the still more 
varying character of the land to be operated upon, that it is 
impossible to give an estimate of the cost that ivill admit 
of general application. The following tabidar data, taken 
chiefly from Mr Bailey Denton’s valuahlc treatise, are pre- 
sented to aid those who wish to form such an estimate : — 

Table I — Shoteing the numlci' of mh of thain aw at given 
distances apart, and the nvniber of pipes of given lengths 
legmrcdpcT acre. 


Intel vah 
between 
the diolns 
m feet. 

Rods pel 
acic. 

12.|nch 

pipes. 

13-lnch 

pipes 

ll-inch 

pipes 

15-incli 

pipts. 

IS 

1461 

21 0 

2234 

2074 

19.36 

21 

125f 

2074 

1915 

1778 

1659 

24 

no 

1815 

1676 

1555 

1462 

27 

m 

1613 

1489 

1333 

1290 

80 

88 

1152 

1340 

1244 

1161 


Table H.— Showing the cost of dmimngper acre at diffeunt 
intavals between the diatiis. 



18 feet 
apaifc 

21 fett 
aput 

a feet 
apart 

27 feet 
apaii ' 

80 feet 
apait. 

Labour, cutting and filling 

£ s. d. 

£ s. d. 

£ s.d. 

£ s d. 

£ s d 

in at 6s. pei rod 

313 4 

3 210 

216 0 

2 811 

2 4 0 

Material, pipes for minor 






drains, 18s. per 1000 

2 5 0 

1 19 21 14 8 

no 6 

1 7 5 

Haulage,’ two miles, and de- 






livery in fields at 23. 6d. 






per 1000 

0 6 4 

0 5 50 4 S 

0 4 8 

] 3 9 

Pipe-laying and finishing, 






Id. per rod 

012 2 

010 6 0 9 2 

0 8 2 

0 7 4 

Superintendence, foreman.. 

0 5 0 

0 6 Olo 6 C 

0 5 0 

0 6 0 

Extra for mains 

0 2 0 

0 2 00 2 C 

0 2 0 

0 2 0 

Iron-outlet pipes, and ma- 






sonry, and extra labour . 

0 1 6 

0 1 6 

0 1 6 

0 16 

0 16 

Total 

7 6 1 

6 6 

511 8 

5 0 4 

411 0 

Add for collais, if used . . 

1 210 

019 7 

0 17 1 

015 3 

013 8 

1 

|8 811 

7 6 0 

6 S 9 

5 15 J 

5 4 8 


Vaiious attempts have from time to time been made to 
lower the cost of draining land by the direct application of 
animal or steam power to the "work of excavation. The 



most successful of these attempts is the steam-draining 
appaiutus invented by Mr John Fowler of Bristol, usually 


called Fowler’s draining plough. A six-horse portable 
steam-engine is anchored in one corner of the field to be 
drained. It gives motion to two drams, to each of which 
a rope 500 yards long is attached, the one uncoiling as the 
other is wound up. These ropes pass round blocks which 
arc anchored at each end of the intended line of diain, and 
are attached one to the front and the other to the hinder end 
of the drainmg apparatus This consists of a framework, 
in which is fixed, at any reqmred depth not exceeding 3^ 
feet, a strong coulter terminating in a short horizontal bar 
of cylindrical iron, with a piece of rope attached to it, on 
winch a convenient number of dram pipes are strung. This 
frame being pulled along by the engine, the coulter is forced 
through the soil at a regodated depth, and deposits its string 
of pipes with unerring accuracy, thus forming, as it proceeds, 
a perfect drain. The supply of pipes is kept up by moans 
of holes previously dug m the hue of the drain, at distances 
coiTesponding to the length of the rope on which they are 
strung. This machine was subjected to a veiy thorough 
trial at the meeting of the Boyal Agricultural Society of 
England at Lincoln in 1854, on which occasion a silver 
modal and vciy high commendation wore awarded to it. In 
March 1855 it was publicly stated that five of these im- 
plements are now at vroik in ditfcrcnt parts of England, 
and that already 10,000 acres of land liave been drained by 
means of them. At the Lincohi trial it was satisfactonly 
proved that this implement could work at a depth of 3^ 
feet. As it moved along, the soil on each side, to the 
width of 2 or 3 feet, seemed to be loosened. It is therefore 
probable that this implement, or at least one propelled on 
the same principle, may yet be used as a subsoil disin- 
tegrator. 

A great stimulus has recently been given to the improve- Dramagc 
ment of land by the passing of a series of Acts of Parlia- 
ment, which have removed certain obstades that ciTectually 
hmdered the investment of capital in works of drainage 
and. kindred ameliorations. By the first of these Acts, 
passed in 18 4G, a smn of ^4,000,000 of the public money 
was authorised to be advanced to landowmers to bo expended 
in draining their lands. The Enclosure Commissioners 
were chai’gcd with the allocation of this money and the 
superintendence of its outlay. The most important pro- 
visions of this Act axe that it enables the possessors of 
entailed estates (equally with others) to share in the benefits 
of this fund ; that it provides, on terms very favourable to 
the borrower, for the repayment of the money so advanced 
by twenty-two annual instalments j that before sanctioning 
the expenditure of these funds on drainage works, the com- 
missioners must have a report from a qualified inspector, 
to the eflect that they are liely to prove remunerative ; and, 
finally, that the works must be performed according to 
specifications prepared by the inspector, and approved by 
the commissioners, who have seldom allowed of a less depth 
of drain than 3-J feet. By the end of the year 1854 the 
whole of this money was allocated, and more than half of 
it actually expended. Scottish landowners were so prompt 
to discern, and so eager to avail themselves of this public 
fund, that more than half of it fell to their share. The 
great success of this measure, and the rapid absorption of 
tiie fund provided by it, soon led to further legislative Acts, 
by which private capital has been rendered available for 
the improvement of land, by draining and otherwise, on 
conditions simflar to those just enumerated. These Acta 
are — 

1«?, The Private Moneys Drainage Act (12 and 13 Yict. 
c. 10()), limited to draining. 

2eZ, The West of England, or South-West Land Draining 
Comp^^s Act (11 and 12 Yict., c. 142), for the purpose 
of draining, irrigation and warping, embanking, redaiming 
and enclosing, and road-making. 
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3cZ, Tlio Gfeneral Land-Drainage and Improvement Com- 
pany’s Act (12 and 13 Viet. c. 91), for the purposes of 
di’aining, irrigating and warping, embanking, lecloiming 
and enclosing, road-making and erecting farm-buildings 

ith, Tbe Lands Improvement Company’s Act (16 and 
17 Viet, c 154), for tbe same purposes as tbe above, witb 
the addition of planting for shelter. This company’s 
powers extend to Scotland. 

By these Acts ample provision is made for rendering the 
dormant capital of tbe country available for tbe improvement 
of its soil To tbe owners of entailed estates they are 
peculiarly valuable, from the power which they give to them 
of charging tbe cost of draining, ikc., upon the inheritance. 
If such owners apj)ly their own private funds in effecting 
improvements of this kind, they are enabled, through the 
medium of those companies, to take a rent-charge on their 
estates for repayment of the money they so expend, over 
which they retain personal control, so that they can be- 
queath as they choose the rent-charge payable by their suc- 
cessor. Besides their direct benefits, these Drainage Acts 
have already produced some very important indirect frmts. 
They have led to many improvements in the manner of 
accomplishing the works to which they relate, to the wide 
and rapid dissemination of improved modes of draining, 
&c , and, in particular, they have had the effect of creating, 
or at least of greatly multiplying and accrediting, a staff of 
skilful and experienced draining engineers, of whose services 
all who are about to engage in draining and sinular works 
will do well to avail themselves. 

Section 3 . — Removal of Earthfast Stones, 

Newly reclaimed lands, and even those that have long been 
under tillage, are frequently much encumbered with earth- 
fast stones. This is partic^arly the case in many parts of 
Scotland. Their removal is always desirable, though neces- 
sarily accompanied with much trouble and expense. In 
our personal practice we have proceeded in this way. In 
giving the autumn furrow preparatory to a fallow crop, 
each j)loughman carries with him a few branches of fir or 
beech, one of which he sticks in above each stone encoun- 
tered by his plough. If the stones are numerous, particu- 
larly at certain places, two labourers, provided with a pick, 
a spade, and a long wooden lever shod with iron, attend 
upon the ploughs, and remove as many of the stones as 
they can, while yet partially uncovered by the recent furrow. 
Those thus dug up are rolled aside upon the ploughed land. 
■\Vhen the land gets dry enough in spring, those not got 
out at the time of ploughmg are discovered by means of the 
twigs, and are then dug up. Such as can be lifted by one 
man are carted off as they are, but those of the larger class 
must first be reduced by a sledge hammer. They yield to 
the hammer more easily after a few days’ exposure to drought 
than when attacked as soon as dug up. Before attempting 
to break very large boulders a brisk fire of dried gorse or 
brushwood is kept up over them until they are heated, 
after which a few smart blows from the hammer shiver them 
completely. Portions of otherwise good land are sometimes 
so full of these boulders, that to render it available, the 
stones must be got rid of by trenching the whole to a con- 
siderable depth. When ploughing by steam-power becomes 
general, a preliminary trenchmg of this kind will in many 
cases be requisite before tillage instruments thus propelled 
can be used with safety. 

Section 4 . — Faring and Burning. 

Paring and burning have, from an early period, been re- 
sorted to for the more speedy subduing of a rough uncultured 
smf ace. This is still the most approved method of dealing 
with such oases, as well as with any tough old sward which 
is again to be subjected to tillage. In setting about the 


operation, which is usually done in March or April, a tuif, 
not exceeding an inch in thickness, is first peeled off in 
successive stripes by a pariug-plough drawn by two horses, 
or by the breast-plough already described. These turfs 
are first set on edge and partially dried, after which they 
are collected into heaps, and burned, or rather charred. The 
ashes are immediately spread over the surface, and ploughed 
in with a hght furrow. By this process the matted roots 
of the pasture plants, the seeds of weeds, and the eggs and 
larvJE of innumerable insects, are at once got rid of, and a" 
highly stimulating top-diessing is supplied to the land. A 
crop of turnips or rape is then dulled on the flat, and fed 
off by sheep, after which the land is usually in prime con- 
dition for bearing a crop of grain. This practice is unsuit- 
able for sandy soils, which it only renders more sterile ; but 
when clay or peat prevails, its beneficial effects are indisimt- 
able. We shall, in the sequel, give an example of its recent 
successful appKcation. 

Section 5. — Ltvelling. 

Land, when subjected to the plough for the first time, 
aboimds not unfrcquently with abrupt hollows and pro- 
tuberances, which impede tillage operations. These can 
be readily levelled by means of a box shaped like a 
huge dust-pan, the front part being shod with iron, and 
a pair of handles attached behind. This leveUing-hox is 
drawn by a pair of horses. Being directed against a promi- 
nent part, it scoops up its fill of soil, with which it slides 
along sledge-fashion to the place where it is to discharge 
its load, which it does by canting over, on the ploughman 
disengaging the handles. 

In all parts of Great Britain, abundance of pasture land, 
and often tillage land also, is to be mot with lying in broad, 
highly raised, serpentine ridges. These seem to have 
originated when teams of six or eight bullocks were used in 
ploughing ; and it has been suggested that this curvature 
of the ridges at first arose from its being easier to turn these 
long teams at the end of each land by swooping round in 
a curve than by driving straight out. The very broad head- 
lands found in connection with these curved ridges point to 
the same fact. A theory still lingers among our peasantry, 
that "water runs better in a crooked furrow than in a 
straight one,” and has probably been handed down since 
the ^covered awkwardness of curved ridges was first seen 
to need some plausible apology. These immense, wave- 
like ridges are certainly a great annoyance to the modem 
' cultivator ; but still the sudden levelling of them is accom- 
panied with so much risk, that it is usually better to cut 
drains in the intervening hollows, and plough aslant them 
in straight lines, by which means a gradual approximation 
to a level surface is made. A field in our own occupation, 
which was levelled, by cleaving down the old crooked ridges, 
fifty years ago, still shows, by alternate curving bands of 
greater and less luxuriance, the exact site of the crowns and 
furrows of the ancient ridges. 

Section ^.-^TrencTiing, 

But for its tediousness and costliness, trenching two or 
three sj^ deep by spade or f orkis certainly the most effectual 
means for at onceremovingobstructions, levellingthe surface, 
and perfecting the drainage by thoroughly loosening the 
subsoil. For the reasons mentioned, it is seldom resorted 
to on a large scale. But it is becoming a common practice, 
with careful farmers, to have those patches of ground in 
the comers, and by the fences of fields, which are missed 
in ploughing, gone over with the trenching-fork. The 
ad^tional crop thus obtained may fail to compensate for 
this hand-tiUage, but it is vindicated on the ground that 
these comers and margins are the nurseries of weeds which 
it is profitable to destroy. 
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CHAPTER VIII. 

TILLAGE OPERATIONS. 

Section 1, — Ploughing. 

"Wlieii tlie natural green sward, or ground that has been 
cleared of a cultivated crop, is to be prepared for the sowing 
or planting of further crops, the plough leads the way in 
breaking up the compact surface, by cutting from it succes- 
sive slices, averaging about ten inches in breadth by seven 
in depth, which it turns half over upon each other to the 
light-hand side. This turning of the slices or furrows to 
one side only renders it necessary to square off the space 
to be ploughed into parallelograms, half the slices of which 
arc laid the one way and the other half the other, by the 
going and returning of the plough. These parallel spaces 
are variously termed stetches, lands, or feiHngs, which 

in practice vary in width from a few furrows to 30 yards. 
When very narrow spaces are used, a waste of labour ensues, 
from the necessity of opening out and then redosing an 
extra number of index or guiding furrows ; whde very wide 
ones involve a similar waste from the distance which the 
plough must go emi)ty in traversing at the ends. The spaces 
thus formed by equal numbers of furrow-shces turned from 
opposite sides have necessarily a rounded outlme, and are 
separated by open channels. In a moist climate and im- 
peiTious soil, this ridging of the surface causes ram-water 
to pass off more rapidly, and keeps the soil drier than would 
he the case if it was kept flat. Hence the cultivated lands 
of Oreat Britain almost invariably exhibit this ridged form 
of surface Until the art of under-ground draining was 
discovered, this was indeed the only mode of keeping 
cultivated ground tolerably dry. But it is at best a very 
defective method, and attended by many disadvantages 
When land is naturally dry, or has been made so by thorough 
drainage, the flatter its surface is kept the better for ■&e 
crops grown upon it. We are not forgetful that there are, 
in various parts of Great Britain, clays so impervious that 
probably no amount of draining or disintegration of the 
subsoil wiU render it safe to dispense with ridging. These, 
however, are exceptional cases, and, as a rule, such a con- 
dition of soil and subsoil should he aimed at as will admit 
of this rude expedient of ridging being altogether dispensed 
with. Unless land can absorb the whole ram which falls 
upon it, its full range of fertility cannot be developed; for 
the same showers which aggravate the coldness and stenlity 
of unpeivious and already saturated soils carry down with 
them, and impart to those that are pervious, ever fresh sup- 
plies of genial influences. Instead, then, of this perennial 
source of fertihty being encouraged to run off by surface 
channels, or to stagnate in the soil and become its bane, 
let provision be made for its free percolation through an 
open stratum several feet in thickness, and then for its escape 
by drains of such depth and frequency as each particular 
case requires. When this is attained, a flat surface will 
generally he preserved, as alike conducive to the welfare 
of the crops and to the successful employment of machineiy 
for sowing, weeding, and reaping them. 

In all treatises on British agriculture of a date anterior 
to the first quarter of the present century, we find great 
stress laid on the proper formation of the ridges, careful 
cleaning out of the separating channels or water-furrows, 
and drawing and spading out of cross-cuts in all hollows, so 
that no w'ater may stagnate on the surface of the field. As 
thorough under-draming makes progress, such directions are 
becoming obsolete. But whether ridgmg or flat work is 
used, the one-sided action of the plon^ renders it necessary, 
in setting about the ploughing of a field, to mark it off into 
parallel spaces by a series of equi-distant straight linfis . 
Supposing the line of fence, at the side at which he be^s, 
to he straight, the ploughman takes this as Ida base hne; 


and measui-ing from it, erects his three or more feiring poles 
perfectly in Ime, at a ^stance from the fence equal to half 
the width of the ridges or spaces in which it is proposed 
to plough the field. This operation — called in Scotland 
feiring the land — ^is usually entrusted to the most skdful 
ploughman on each faim, and is regarded as a post of honour. 
Having drawn a furrow in the exact line of his poles, which 
practice enables him to do with an accuracy truly admirable, 
he proceeds, using always the last furrow as a fresh base 
from which to measure the next one, until the field is all 
marked off. When this is done, it presents the appearance 
of a neatly ruled sheet of paper. Besides the poles just 
referred to, the ploughman is frequently furnished with a 
cross staff, by means of which he first of all marks off two 
or more lines perpendicular to the straight side at which 
he commences, and along these he measures with his poles, 
which are graduated for the purpose, in laying off his parallel 
lines. This feiring is only required when a process of 
fallowing, in preparation for green crop, has ohhterated the 
former ndges. In breaking up clover lea or older sward, 
the ploughman begins at the open furrows, which afford 
him a sufficient gmde. 

In ploughing for a seed-bed the furrow slice is usually 
cut about five inches deep. In the case of lea, it should 
be turned over unbroken, of uniform thickness, and laid 
quite dose upon the preceding one, so as to hide all green 
sward The improved wheel-plough already referred to does 
this work very beautifully, cutting out the slice perfectly 
square from the bottom of the furrow. The perfect uniform- 
ity in the width and depth of the slices cut by it permits 
the harrows to act equally upon the whole surface When 
the slice is cut unevenly, they draw the loosened soil from 
the prominences mto the hollows, so that one part is scraped 
hare, and the other remains untouched and unbroken. This 
must necessarily yield a poor seed-hed, and contrasts un- 
favourably with the uniform tilth produced by harrowing 
after such work as these wheel-ploughs invariably produce. 
In the Lothians and west of Scotland, a form of plough is 
much used for ploughing lea, which cuts out the slice with 
an acute angle at the land side. This, when turned over, 
stands up with a sharp ridge, which looks particularly well, 
and offers a good subject for harrows to work upon. But 
if a few of these furrow-slices are removed, the firm earth 
below exhibits the same ribbed appearance as the newly 
ploughed surface, instead of the clear level sole on which 
the nght-angled slice cut by the wheel-plough is laid over 
so as to rest upon its lower angle. This ribbing of the 
unstirred subsoil is exceedingly objectionable in all kinds 
of ploughing. 

In the autumn ploughing of stubble-ground in preparation 
for the root-crops of the following season, a much deeper 
furrow is turned over than for a seed-fnirow. In ordinary 
cases it should not be less than nine inches, while in very 
many, if ten or twelve can be attained, so much the better. 
In all deep soils this bringing up and mixing with the sur- 
face of fresh material from below is highly beneficial. It 
must not, however, be practised indiscriminately. Sihceous 
and peaty soils need compactness, and to have the soil that 
has been artificially enriched kept a-top. For such deep 
work as we have noticed above, three or even four horses 
are frequently yoked to the plough. When a field slopes 
considerably one way, it is good practice to work the plough 
down the slope only, and return without a furrow. A 
pair of horses working in this way will turn as deep a 
farrow, and get over as much ground, as three will do tal^g 
a furrow both ways, and with less fatigue to themselves 
and to the ploughman. After bringing a heavy furrow 
downhill, they get recruited in stepping briskly hack with 
only the plough to draw. This mode of ploughing one 
furrow dotm the slope tends less to gather the soil to- 
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ward the bottom than by using a turn-wrest plough across 
the slope. It is while giving this deep autumn funow 
that the subsoil plough is used. It follows in the wake 
of the common plough, and breaks and stirs the subsoil, 
but without raising it to the surface. This is a labonous 
operation, and engrosses too much of the horse-power of the 
farm to admit of large breadths being overtaken m any one 
season In aU indurated subsoils, however, it repays its 
cost ; for when once thoroughly done, it dmimishes the 
labour of ordinary ploughings for several succeeding rota- 
tions, aids the drainage, and adds to the fertility of the soil. 
It is in the performance of this deep autumn tillage and 
breaking up of the subsoil, that the steam-engine, with 
appropriate tackle, has begun to play an important part, 
and for which it will probably one day supersede all other 
means. 

Section 2. — Ilarroivbig, <L'c. 

The haiTOW, cultivator, and roller, are all more simple in 
their action and more easily managed than the iilougL Har- 
rowing is most effective when the horses step brisHy along. 
The tines ai-e then not merely drawn through the soil, 
but, in their combined swinging and fonvai-d movement, 
strike into it with considerable force. It is with reference 
to this that a single application of this implement is called 
a stroke of the haiTOws. Rollers are used to aid in pulveris- 
ing and cleaning the soil, by bruising clods and lumps of 
tangled roots and earth which the other implements have 
brought a-top j in smoothing the sm-face for the reception 
of small seeds, or the better operation of the scythe and 
other implements j and for consolidating soil that is too 
loose m its texture. Except for the latter piirpose, light 
rollers are much superior to heavy ones. When it is wanted, 
for example, to bruise clots of quickens, that the after 
harrowing may more thoroughly free the roots from the 
adhering earth, a light cast-iron roller, say of 5 cwt., drawn 
by one horse, effects this purpose as thoroughly as one double 
the weight drawn by a pair, — and does it, moreover, in much 
less time, at less than half the expense, and mthout in- 
juriously consolidating the free soil. These light roEers 
are conveniently worked in pairs, the iDloughmau driving 
one horse and leading the other. With a pair of active 
horses, and such rollers, a good deal more than double the 
space can be roUed in a day, than by yoking them both to 
one heavy one of the same length of cylinder. For mere 
clod-crushing, provided the clods are moist, the Norwegian 
harrow is superior to any roller ] and for compressing a 
loose surface or checking wire-worm, serrated or smooth- 
edged discs, such as OrosskiU’s or Cambridge’s, are better 
than smooth cylinders of the same weight, so that the 
heavy smooth roller, requiring two or more horses to draw 
it, is superseded by better implements for all purposes where 
rollers are used at all, unless it be for the rolling of the 
grass-lauds. 

As a general rule, none of these tillage operations can be 
performed to advantage when the soil is wet. When rain 
falls inopportunely there is a strong temptation to push 
on the field operations, before the soil has recovered the 
proper state of dryness. Wlien this is done the farmer 
almost invariably finds in the issue that the more haste he 
makes the worse he speeds. Soils with a good deal of day in 
their composition are peculiarly susceptible of injury m this 
way. Nice discrimination is needed to handle them anghk 
They require, moreover, a full stock of well-conditioned 
horses, that the work may be pushed rapidly through 
in favourable weather. To manage such soils success- 
fuUy, especially when root crops are grown, tries the skill 
of the farmer to the utmost. So at least it has hitherto 
been ; but with steam-power to aid him, there is now a 
probability that the day.land farmer, by being able to 
break ixp his soil without treading it, and to get through 


with a large extent of tillage when his laud ls in tiiiu fer 
it, may find it practicable to grow root crops on equal 
tel ms with the occupier of fieor soil. 

Section 3 . — Followiay 

W’^hen, by such operations as have now been described, 
laud has been leclauncdfioni its natural state, and rendered 
fit for the imrposes of the liuobandman, it is everywhere 
so charged with the geriii.s of weeds, nujat of winch possess 
in a lemarkable degree the power of lepioduction and 
multiplication, that it is only by the most incessant and 
vigorous efforts he can lestraiu them Jroin encroaching upon 
his cultivated crops, and regaining entire possession of the 
soil He can do much towards this by oiJinary tillage, 
and by sowmg his crojis in rows, and hoeing in the inter- 
vals duimg the eaily stages of their gruA\th. liut it his 
efforts aie rostiicted to such mcasuios only, the battle will 
soon go against him. Besides this, all arable soils in 
■which clay ijredomiiiates, paiticiilaily when undraiued, have 
such a determined tendency to hecoiiie compact and souied, 
that under ordinary cflbits they fail to 3 it Id a genial seed- 
bed. There is a iiccessit)', therefore, f(;r hai mg recourse, 
from tune to time, to that amchorating process of lengthened 
tillage called falloiving. This process begins in autumn, 
immediately after the removal from the ground of the 
cereal crop, W'hich had been sown upon the laud newly 
broken up from clover lea or natural sward, and extends 
either to the time for sowing turnips and analugons crops 
in the following spring, or is contmued during the enthe 
summer in preparation for autumn-sown wheat. We shall 
first describe that modification of the fallo\viiig process by 
which the soil is prepared for the soaring of drilled green 
crops, and then the more prolonged form of it usually cafied 
summer or naked falloav. 

Green Crop Fallov' 

The object aimed at being the thorough dishitogration 
and AlAo.Tnng of the soil, the usual practice is to begin by 
ploughuig as deeply as is found practicable. This first or 
autumn furrow is accordingly turned over to a depth of 8 
or 9 inches; or by using a stronger plough drawn by 
three or four horses, it is carried to 12 inches in depth ; and 
in some cases, by f oUoaring arith a subsoil plough lu the 
wake of the common one, the sod is stuTcd to the depth 
of 14 or 16 inches. All cultivators are agreed as to the 
importance of thus deeply and effectually disintegrating all 
soils that are naturally diy or thoroughly drained. In the 
case of iindrained lands, and even of very unctuous clays, 
although wcE drained, such deep stining of the sod in 
autumn does but increase its capacity of retaining the rains 
of winter, and of being thereby more effectuaEy soured, 
and is therefore to be avoided. Assmning, however, that 
wo have to do with sod thoroughly drained and moderately 
friable, it is undoubtedly beneficial to loosen it deeply and 
thoroughly at this stage. But before this deep ploughing 
is set about, it wiE bo worth whde to consider woE its 
bearing upon the cleaning part of the process. On caroftdly 
ATTniTiiniTig the fields at the time of reaping the grain-crops, 
and from week to week thereafter, the roots of the couch- 
grass are found at first lying close to the surface ; hut in- 
stantly, on their getting the ground to themselves, they 
begin to send ont fresh fibres, and to push their shoots 
deeply into the soE. In these circumstances, to proceed 
at once, according to the customary practice, to plough 
deeply, allows these weeds much time to increase, wMe 
this laborious and tedious operation is going on; and 
although, when performed, it gives some present check 
to their progress, by burying them under a mass of loosened 
soE, it not only increases the difficulty of their after removal, 
but places them out of the reach of frost, and in the beat 
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posbiMe fur iicrvading tlio entire soil, on the first 

recurrence of inihl weather. The conseqiieucc h?, that 
falIow:i '.ij treateil arc uiv.uiiilily found in spini^ more fully 
.stocked with ([iiickens than they -wero at the tune of the 
iiutiiiiiii pi lu^hinij. The ohsenMtion of tin.? suggested 
the pnets-i, iio'w very common in England, of dmui,nj 
i‘i ai'tuiiin brfore (jii'lnQ th first ihvpftnroiK. For 
this purpose, such iuipleiueiits as Biddle’s scarifier, the 
broail-shire panng-ploughs, or hatter still, the common 
plough, divfyted of it.s mould-board and fitted mth a share 
a foot broad, aiu set to woik as f.ut as the grain-crojis are 
reaped, and the whole surface i.s nipully pared at a depth 
of three or four indies This completely loosens the yet 
iihilL-w-ljing roots of the couch-grass, which are thin freed 
from the adhering earth by the Norwegian and chain- 
harrow, laiked together and binned, or carted •'ft*. This 
pulveiisiug of the suiface sml in early autumn is usually 
followed by the springing up of mi abimdant ciop of amiiul 
weeds and of shakiu grmn, which aro thus got ncl of by 
the sub.-!0(iin.iit jiloiighuig. So great and manifold arc the 
advantages of th^s modern practice, that in tho,sc di.rtrid.s 
where it is most in u.se, other autiunn ivoik, even whoat- 
sownig, IS comi)aratiTcly neglected until it is accomplished 
llTien"' the weeds have been got iicl of in this suimuary and 
inexpensive manner, deep plougliing is then icsortcd to 
with unalloyed beuefit. AVhcnover steam-power becomes 
fully av.nl iblo for tillage operations, this autumn cleamng 
and deep stirring of fallows wiU bo accomplished rapudly 
and effectually, and the teams will lucanw'Iiilo be set at 
liberty for root-storing, wheat-sowing, and other needful 
work, which can bo well done only when accomplished 
dining the brief season of good weather, which usually 
intervenes betwixt the close of harvest and banning of 
ivinter. 

In the case of farms that have for a lengthened period 
been carefully cultivated, the stubble may be found so 
clean as not to require the whole area to be scarified in the 
manner now described. Instead of this, it may suffice to have 
the ground carefully examined, and such patches or stray 
plants of Couch-grass, or other perennial weeds, as are met 
with, forked out. By this means the Mows are kcpit clean 
at little expense, and when spiing arrivtis, those repealed 
plonghings, and other tethous and co.stly operatioas, are 
wholly avonkd, in peiformmg which the condition of the 
soil is marred and the bc.st seed-time often missed. When 
fallou ,3 are thus cleaned m .uituniii, it is highlyadvanlageous 
to cart on to them at once, aiidcorer in with a deep funw, 
all the farm-5'ard dung that is on hand up to the completion 
of their first ploughing. From the length of time which 
must cLip.se before the land can again be touched, it is quite 
safe, or rather it is highly advantageous, to apply all the 
recently made dung, although in a very rough state. In 
doing this, it is necessary that a person precede each plough, 
and trim the rank litter into the iirevious furrow, that it 
may bo iwoperly covered up and regularly clistiibuted. 
Unle&s thi,s precaution is observed, the ploughs are constantly 
choked and iuiixjded, the maiiuxo is drawn tc^ether into 
unsightly hassocks, and the whole operation is imperfectly 
performed. The recommendations to this practice arc — 
First, An important saving of labour; foj: the manure beiag 
eartctl direct from the yards, &C , on to the land, and evenly 
.sjiread over it, there is no forming, covering up, and turning 
of dunghills, or refilling and carting in spring. This heavy 
work is accomplished at a season when time is less pressing 
tlm in spring, and the sowing of the crop can be proceeded 
with more rapidly when the time for it arrives, and while 
weather favours. Second, There is a saving of manure by 
burying it at once in its rough state, instead of first 
fermenting it in large heaps; and a large portion of the 
fallow-br^ can thus bo dressed with home-made manure. 


Third, The rough dung thus ploughed in decomposes slowdy, 
its vii-tues arc absorbed and retained by the soil, wuth the 
ivholc mass of which it is thoroughly incorporated by the 
qiring tillage, and which, in consequence, is foimd, after 
such treatment, in a peculiarly mellow and favourable con- 
dition for receiving the seed. 

The advantages of autumn cleaning and manuring of 
land in preparation fur green crops are so groat that the 
utniobt excitions should be made to secure them. Over a 
large portion of England the harvest is usually so early as 
to leave ample trnic for accomphshing the cleaning iiroce.ss 
before being arrested by bad weather. From the later 
hoiwcst season and more himiid climate of Scotland, it is 
there mcjre difficult to carry it out to the whole extent of 
the Mow'-bveak ; but still, with promptitude and energy, 
much can be done. One of her shrewd and intelligent sons, 
j\[r Tennant, the inventor of the grabber which bears his Tennant’s 
name, has, however, introduced a system of autumn tillage, 
founded upon the same principle, and accomphshing vir- 
tually the same end, but less expcmsivo and better adapted 
to the chmate of Scotland than that just desenbed. So 
soon as the gram crops are harvested, Sir Tennant sets his 
light grabbeis agoing, and by woikiiig them over the whole 
field several times and in opposite directioas, stirs the W'hole 
.surface soil to the depth of six or eight inches, tears up and 
brings to the surface all root-weeds, where, after being 
knocked about and freed from adhering soil by repeated 
harrowings and a final gmbbing, they are left for Iho 
winter. In our owm practice we have latterly improved, 
ns we imagine, on Mr Tennant’s plan by broadshariug the 
land before using the grubbers, and also by employmg the 
Norwegian harrow mstead of the common one. The 
broadsharing ensures that the whole of the couch-grass 
and other weeds are thoroughly loo,scncd without being 
buned, and the Norw'egian haiTOW shakos out the roots from 
the adhering earth better than the common harrow. When 
it is intended to treat a field in this way, care should be 
taken at harvest time to reap the crop as close to the ground 
as possible, as rank stubble seriously encumbers the tillage 
implements. In setting about the grubbing of a field it i.s 
expedient also to begin mth the headlands, and to work them 
thoroughly all round twice over, before they are trodden 
down by the frequent turning of the horses upon them. 

If this IS omitted it will be found nearly impssible to have 
the margins of the field as well cultivated as the rest of it. 

A field thus treated presents for a time a singularly untidy 
andunpromismg appearance ; but the ultimate effects of the 
practice, as well in the cleaning as the disintegrating of the 
soil, are very remarkable When roots of couch-grass, &c., 
are freed from the soil, and fully exposed to the vicissitudes 
of the weather at a season when their vital force is at the 
lowest point, they are unable to reskt its effects, and gra- 
dually dia If placed in smular circumstances in sprmg, 
with their vital energy in full jiay, the merest point of a 
root embedded in, or even in contact with, pulverised soil, 
enables them to push down fresh fibres, to re-establish their 
connection with the soil, and to grow as lustily as ever. 

But so completely is the destnictioix of these pests secured 
by this simple process of winter exposure, that on the return 
of spring they may be ploughed in with impunity. Mr 
Tennant assures us, that ever since he adopted this practice 
he has been enabled to dispense with the removal of these 
weeds. Having had an opportunity of inspecting his farm, 
wo are enabled to testify to its cleanness and ]%h state of 
fertility. On this plan, then, the cleaning of fallows is 
accomplished by till^e operations alone, without any outlay 
for raking or hand-picking, burning, or carting off. Nor is 
this done at the expense of the pulverismg part of the pro- 
cess. On the contrary, Mr Tennant asserts, and we have 
so far verified his assertion by actual expenment, that by dis- 
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mtegratiiig tlie soil in autumn, as is done by this broadsliar- tensive crops of turnips on strong day soils by spreading a 
ing, grabbing, and barrowing, it receives far more benefit bberal dressing of dung on the stubble in autiunn, ploughing 
from the alternation of frost and thaw, rain and drought, it m with a deep fuirow, leaving the land untouched untU 
than when merely ploughed and left lying during wmter sowing-time has fully arrived, and then Stirling the mellowed 
m compact furrow-slices. This plan affords the same surface soil hy the grubbers, removing ivocds, and drilling 
facilities as rhe other for autumn manuring, if the weeds and sowing at once without any [iloiighing. "When this 
are raked off at once from so much of the fallow-break system is adopted on tenacious soiL^, it is prudent to operate 
as it is wished to manure before winter. When the upon portions of the field m detail, takmg in only so much 
remainder is ploughed in April following, more of it may at a tune as can bo grubbed and dulled the same day ; for 
then have the farm-yard dung apphed to it m the same if rain should iiitcivono betinxt the grubbing and the 
May. Agriculturists owe a large debt of gratitude to Mr diilhng, the soil would set hkc mortar and the tide bo lost. 
Tomiant for the invention of his beautifully simple and When once the ridgelets are made up in good condition, they 
efficient grabber, and for this scientffic application of it to can withstand a fall of rain with comparative impunity ; 
the fallowing process. . Those who have been pursuing this and hence the occuirence of a course of fine weather, when 
system of tillage will be much interested in observing that the season is yet too early for sovung, is sometimes taken 
it has been adopted by Mr Smith of Woolston, who is advantage of by preparmg the land and inakmg it up into 
carrying it out to perfection by means of his steam-drawn ridgelets, although it should reqmro to remain in this state 
implements. weeks, or even months, before souing takes idace. In such 

The autumn tillage of the fallows having been accom- a case, immediately before sowing, tbo ridgelets are first 
plished in one or other of the ways described, the land is partially levelled by harroivinglength-wuse, in order to loosen 
left untouched till the return of spring. If it is infested the sod and destroy annual weeds, and then again made 
by annual weeds, it is expedient, as soon as it is dry enough up hy using a double-breasted idough. We must here, 
to bear treading with impunity, to level and stir the surface however, insist upon the importance of baling the grubbing 
by a turn of the harrows. This slight moving of the thoroughly performed, which it cannot bo unless the tine's 
mellowed surface-sod induces the seeds of weeds to germinate penetrate the soil as deeply as the plough has done at the 
more quickly than they woidd otherwise do, and thus a autumn ploughing. It is owing to tho neglect of this that 
crop of them is got rid of by the next tifliug. This pre- the system has failed in tho hands of. many fanners, who 
liminary harrowmg is useful also in affording a level course first mismanage the operation, and then throw the blame 
for tho tillage implements. By the time ^at the labour upon the grabbers. To ensure success, the implement mu».t 
connected with the sowing of spring crops is over, the fallows bo set so as to work at its full depth, sufficient motive power 
are usually dry enough to be stirred with safety. This being applied by yoking three horses, if necessary, to each 
point, must, however, be well seen to, as irreparable misddef grubber at the W and also at the second going over, and 
is often done by going upon them too soon. And now it there must be vigilant suiierintendcnco exercised lost the 
is, that, instead of rigidly following any customary routine ploughman do tho work slightly. It is sometimes objected 
of so manyploughingg, harrowings, and rollmgs, tiie skilful to tl^ system of spiing tillage, that it fads to rid tho land 
cultivator will regulate his procedure by the actaal circum- of thistles and other tap-rooted weeds ; hut it is surely 
stances of his sod, and the object which he has in view, easier to fork these out os they appear, than to plough a 
What is needed for the successful growth of drilled green whole field merely to destroy as many thistles as a man, if 
crops is to have the soil free from weeds, thoroughly disin- may be, would dig up in a day. By taking advantage of 
tegrated to the depth of six or eight inches, and yet moist the tilth obtained by tho action of the elements, instead oi 
enough to ensure the ready germination of seeds deposited first ploughing down the mellowed surface, and then 
in it Where such autumn cleaning and manuring as we attempting laboriously to reduce tho obdurate furrows by 
have described have been successfully carried out, all that mechanical means, skilful and energetic farmers now succeed 
is needed, m order to obtain a proper tilth, is to go to work in preparing even tenacious soils for drilled green-crops, at 
with light grabbers, first m the line of the previous furrows litlie expense, and with a good measure of certainty, 
and then across them, and then to harrow, roll, and remove On these opposite classes of soils, then — ^tho very loose^ 
any weeds that have been missed in autumn, after which and the tenacious — spring tillage, in preparation for root- 
the soil will be hi the best possible condition for drilling, crops, is performed to better purpose by means of the 
On friable soils, this method of performing the spring tillage ^bber than the plough. Betwixt these extremes, however, 
by means of the grabber instead of the plough is pi^ectly Ucs the most valuable class of soils — ^the strong fertile loams 
practicable, and has manifold advantages to recommend it. — on which the heaviest crops and best quabty of Swedes 
The saving of labour is very great, as a man and pair of are grown. With these it is usually expedient to have 
horses will more easily grub four acres than plough one acre, recourse to at least one spring ploughing, a.s soon, hut only 
Weeds are more easily removed, as the grabber pulls them as soon, as the soil is diy enough to cramblo freely to the 
out unbroken, whereas the plough cuts them in pieces. The very bottom of the furrow. As this usually occurs from 
soil that has been all winter subjected to the mellowing in- four to six weeks before tho time of sowing the crop, it is 
iiucnces of the weather, and wMch, in consequence, is in advisable to plough the entire field, and leave it so until 
tho best possible condition to yield a genial seed-bed, is rain falls, when a moderate use of the grubber, harrows, 
retained a-top, whereas ploughing buries it and brings up and light roller, usually suffices to produce a good tilth for 
clods in its stead. And, lastly, the soil being merely stirred, ridging. When operations are not thus facilitated hy a 
without having its surface reversed, its natural moisture seasonable fall of rain, it is necessary to proceed somewhat 
(or winter mp) is retained, whereby the ger minati ng of seeds differently. The field is lying as it was left by the plough, 
sown in it becomes almost a certainty. The importance with a rough dried siufface. If harrowed while in this 
of this last point in the cultivation of such crops as the stat^ an abundant crop of clods is brought to the surface, 
turnip, whose seeds must usually be sown during hot and which quickly harden when thus fuUy exposed to drought, 
dry weather, can scarcely be overrated. This practice is To avoid this inconvenience, the field is first rolled with a 
peculiarly appropriate for soils of loose texture, which are heavy roller, and then grubbed across the direction in which 
invariably injured by repeated ploughings. But it is also it was last ploughed. By tins means the dods, being 
lesortedto successfully on soils of tho opposite extreme, partially crushed and pressed down amongst tho loose earth. 
Many farmers m the Lothians now grow abundant and ex- rerist the grubber, and are crumbled by it, instead of being 
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merely r.ikecl out and Icsft entire on the surface, as tvouM 
hapijen but for tins prelimmaiy roUiug. The giubbers are 
followed clusely by burrows and a light roller, and thc&o 
again by the grubbers ; but this tune with seveti thics on 
instead of five, after which a sufliuient tilth is usually 
obtained All tliis is on the supposition that the land is 
clean •when these spiiiig operations aio commenced; for 
should It bo other w'lse, it is usually better to begin with 
the grubber on the st.ilu winter fuiruw, and to get rid of 
the weeds, before uAng the plough If it is found necessary 
to plough near to the tune of sowuig, then the han’ow' and 
roller must keep pace with the phjughs m older to retain 
moisture and prevent the formation of clods The Nor- 
wegian harrow is the jiroper miplemciit to use in such cases 
Let it ever be borne in iiimd that if the soil is cleaned and 
sufficiently disintegrated, the less ■working it gets at this 
stage the better. 

It maybe well indeed to remind the reader that althoiigh 
the fallowing 2)rucess can most convciueutly be gone about 
during the jjcriod -which intervenes botw'ixt the removal of 
a gram-crop from the ground and the sowing of the succeed- 
ing root-crui), and on this account is often S2)oken of in a 
loose ivay as being jicrfoiuied “ in preijaration for the rout- 
crop,'' It IS a fallacy to regaid this laborious and co.stly 
process of tillage and cleaning as imdertaken solely or 
mainly for llie benefit of the turnip or other root-crop, 
then about to ho sown. The other croi)S of the rotation 
benefit by it m a far greater degree, and it would bo re- 
quired on their account although turnips were not gro'wn 
at aU, as may be soon in the case of clay lauds with their 
periodic naked fallows. It is the overloolung of this fact 
which has led people to charge the whole cost of this fallow- 
ing process, and of all the mamu’e then applied to the land, 
against the turnip-crop, and then to represent this crop as 
the most costly one which the farmer grows, — one which 
often yields him less than it cost to produce it. Undoubt- 
edly the cost of the fallow mu.st be charged equally against 
all the crops of the rotation, 

Sunimr or Naked Fallow. 

Hanng thus described at length that modification of the 
fallowing process by which the soil is prepared for the 
sowing of green crops, wo shall now, as proposed, speak 
of that prolonged form of it called a sitimncr or naked faUow. 
From the facilities now' afforded, by means of tile-draining 
and iiortahle mannrc.s, for an extended culture of green 
crojis, this labonous and costly iirocess, w'hich in its day 
was justly regarded as the veiy key to good and profitable 
farming, is now restricted to the more obdurate day soils, 
or to cases where draining and other modern improve- 
.ineiits are neglected. The mamfold advantages of ha-vmg 
abundant crops of turnips, or mangel-ivurzel, instead of 
naked fallow, sometimes tempt the occupiers of clay soils 
to iiush the cultivation of these crojis beyond due bounds 
We know of cases where, after large expenditure in drainmg, 
the cultivation of turnips has been earned to such an extent, 
and conducted so injudiciously, that the land has got foul 
and soured, and its gross produce has been reduced below 
w'bat it was while the land -was undrained, and under a 
regular system of aU but exclusive naked fallows. However 
thoroughly drained, clay soils retam their ticklish temper, 
and are so easily disconcerted by interference during un- 
favourable weather, that the preparing of them for the 
cultivation of root-crops, and stiU more the removing of 
these crops when grown, is at best a hsizardous business, 
and requires to be conducted "with peculiar tact. Judicious 
farmers, who know by experience the difficulties that have 
to be overcome in cultivating such soils, are of opinion that 
aU that can yet be ventured upon with safety is to prolong 
the period of the naked fallow’s recurrence, rather than 


entirely to disiionse with it. ^Vftcr a series of alternate 
gram and cattle cro^is, it is accordingly stiU theii i)ractice 
to wmd up with a summer fallow, by which they rectify 
unavoidable defects m the tillage of precedmg years, and 
put their land m good humour for entenng agam upon a 
fresh course of cropping 

This process is begun by a deep ploughing in autumn, in 
l)erforming which the land is gathered into ridges, that it 
may bo kept as dry as possible during -wiiiter. When the 
more urgent laboms of the following spring are so far dis- 
posed of as to afford leisure for it, a second ploughmg is 
given to the fallow, usually by reversing the furrows of 
autumn. This is followed at intervals by two cross-ploiigh- 
mgs, which are made to reverse each other, in order to keep 
the land level As it is the nature of these soils to break 
mto lumps, under the action of the plough, rather than to 
crumble down, the clods thus produced get so thoroughly 
parched in dry weather, that root-weeds enclosed in them 
are killed by sheer desiccation. To further this cheap mode 
of getting rid of them, the land is not rolled, but stirred by 
the grabber and harrow as frequently as jiossible, so as to 
expose the clods freely to the drought. We know by ex- 
l)eiienco that fallows can be cleaned effectually by thus 
taking advantage of the tendency in clay soils to bake 
excessively imdcr exposure to the hot dry weather which 
usually jirovails m June and July. Should the season 
happen to be a showery one, this hue of tactics must needs 
be abandoned, and recourse had to the judicious use of the 
grubber, Norwegian and common harrow, in order to free 
the weeds from the sod, and then clear them off by raking 
or hand-pickmg. This is more costly, and, as we believe, 
less beneficial to the soil than the simiile method first 
noticed, which should therefore be attempted in the first 
place. As m hay-making, much can here be done in a few 
favourable days, by keeping grabbers and harrows at work, 
and turning the clods frequently. When farm-yard dung 
is to bo applied to such fallows, it is desirable that it should 
be carted on and ploughed in before July oxpu’os. In 
applying it, two methods are followed. That usually 
adopted is, after marlong off the ridges, to put down the 
dung in small heaps, at regular distances, and forthwith to 
sxu’ead it and plough it in. In the other, the land is formed 
mto ridgelets, running diagonally across the intended hue 
of the ridges, and the dung is enclosed in them in the 
manner to he hereafter described in treathig of turnip 
cultmu In either way, after the lapse of several weeks, 
the surface is levelled by harro-wing, and the land is gathered 
into ridges by the last of this senes of ploughmgs, hence 
called the seed-furrow. When hme is to be applied to such 
land, this is the stage of the rotation which is usually chosen 
for doing so. It is sjiread evenly over the surface, imme- 
diately before the last iiloughiiig. In finishing off this 
fallowing process, it is necessary, on undrained lands, to 
be caroM to clean out the ridge-furrows and cross-cuts, in 
anticipation of winter rains. But if such land is worth 
cultivating at aU, it is surely worth draining, and this 
operation once thoroughly performed, puts an end to all 
further solicitude about furrows. 

CHAPTER IX. 

SUCCESSION OF CHOPS. 

Section, 1 . — Rotation necessary. 

There are few agricultural facts more fully ascertained than 
this, that the gro-wth, year after year, on the same soil, of 
one kind of plants, or family of plants, and the removal 
from it, either of the entire produce, or at least of the 
ripened seeds of such plants, rapidly impairs the general 
fertility of that soil, and, in particular cases, unfits it for 
bearing farther crops of the kind by which it has been ex- 
hausted. The explanation of the causes of this phenomenon 
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belongs to the agiicultiiral cheiui&t or vegetable physiulegi^t, 
to whom we wilh gly leave the task. What we have to do 
with is the fact itself, and its important bearing on agri- 
cultural practice There is no natural tendency m the soil 
to deterioration. If at any tune, therefore, the earth fails 
to yield its increase fur the use of man, it is owing to his 
own Ignorance and cupidity, and not to any defect in the 
beneficent arrangements of the Creator. The aim, then, 
of the agriculturist, and the test of his skill, is to obtain 
fioni his farm abundant crops at a remunerative cost, and 
without impairing its future productiveness. In order to this, 
two conditions are indispensable, — first, that the elements 
of fertility abstracted from the soil by the crops removed 
from it be duly and idoquately restored , and, second, that it 
be kept free from weeds The cereal grains, whose seeds 
constitute the staple food of the human family, are ncces 
sarily the most important and valuable of our ordinary 
crops. The stated removal from a farm of the gram pro- 
duced on it, and its consumption elsewhere, is too severe a 
dram upon its productive powers to admit of these crops 
heing grown every year on the •whole, or greater part of it, 
•unthout speedily impaii'ing its fertihty. Supposing, how- 
ever, that this waste could be at once repaired by the annual 
-leturn to the soil of manure equivalent in constituent 
elements to the produce removed, the length of time which 
grain-crops occupy the soil, and their habit of ^owth, inter- 
pose peculiar difficulties in the way of cleaning it thoroughly, 
either before they are so'wn, or while they occupy the ground. 
Agam, although bread -corn is the most important product 
•of our soil, other commodities, such as butchor-meat, dairy 
produce, vegetables, wool, and flax, are indispensably re- 
qmred. The economical culture of the soil demands the 
■employment of animal power, which, to be profitably used, 
must be so distributed as to fiM up the year. The mainten- 
ance of the world g cattle, and of other hve stock, imphes 
the stated culture of a large amount of herbage and forage 
Now, these varied conditions are duly met by cultivating 
grain and cattle crops alternately, and in about equal pro- 
portions, In carrying out these general principles, much 
■discrimination is required in selecting the particular plants 
best adapted to the soil, chmate, and other circumstances, 
■of each farm, and in arranging them in the most profitable 
sequences; for not only is it necessary duly to alternate 
grain and green crops, but, in general, there is a necessity, 
or at least a high expediency, in so varying the species or 
ff-aneties of the latter class as to prolong, as much as 
possible, the periodic recurrence of any one of them on the 
same field. In settling upon a scheme of cropping for any 
particular farm, regard must be had to its capabilities, to 
the markets available for the disposal of its products, and 
to the command of manure. When these things have been 
maturely considered, it is always beneficial to conduct 
the cropping of a farm upon a settled scheme. The number 
of men and horses required to work it is regulated chiefly 
by the extent of the faUow-break, which it is therefor 
desirable to keep as near to an average annual breadth as 
possible. "When the lands of a farm vary much — as regards 
fertility, fitness for particular crops, and proximily to the 
homestead, — they must be so apportioned as to make the 
divisions alloted to each class of crops as equal as possible 
in all respects, taking one year with another. Unless this 
is done, those fluctuations in the gross produce of farms 
which arise from varying seasons are needlessly, it may 
happen ruinously, aggravated ; or such an accumulation of 
labour is thrown on certain years which may prove un- 
favourable ones as to weather, that the work is neither 
done well nor in due season. 

No better rotation has yet been devhied for friable soils 
of fair quality than the well-known four-field or Norfolk 
system. By this course half the arable lands are in grain- 


crops, and half in cattle-crops, aiiimaUy. It is indeed tnie 
that, in the •way in which this course has hitherto been 
usually worked, both turnips and clover have recurred so 
frequently (every fouith yeai) on the same fields, that they 
liave become subject to dibease, and their produce excessively 
precanous. But the excollouce of this coiiise is, that its 
main features can be retained, and yet endles.s vaiiation be 
introduced in its details, Foi example, instead of a rigid 
one-fourth of the land being each year under turnips, barley, 
clover, and wheat or oats, respectively, half only of the 
barley division is fiecjuently in practice now sown with 
clover seeds, and the other half croj)pcd in the following 
year “with beans, peas, potatoes, or vetches. On the same 
.set of fields, coming round agam to the same point, the treat- 
ment is reversed by the beans, etc., and clover, being made 
to change i)laces. An interval of eight years is thus sub- 
stituted for one of four, so far as these two crops are con- 
cerned. Italian iye-gra.ss, unmixod with any other plant, 
is now frequently taken in hen of clover on part of the 
division usually allocated to it, and proves agiateful change 
both to the land and to the animals which consume it. 
In like manner, instead of sowing turnijis unvaryingly every 
fourth year on each field, a portion of the annual division 
allotted to this crop can advantageously be cropped with 
mangel-wurael, carrots, or cabbage.*?, care being taken to 
change the site occupied hy each when the same fields again 
come in turn. The same end is even so far gained by 
altoinating Swedish with yellow or globe turmps. It is 
also found expedient, either systematically or occasionally, 
to sow a field with clover and pasture grasses immediately 
after turnips, without a grain crop, and to allow it to remain 
in pasture for four yeais. A corresponding extent of the 
other land is meanwhile kept in tillage, and two gram crops 
in succession are taken on a reqmsite portion to equalise 
the maitt divisions, both as respects amount of labour and 
the diffarent staple products. A closer cover of grasses and 
a better pasture is obtained in this way than by first taking 
the customary grain crop after turnips ; the land is rested 
and invigorated for future tillage, the outlay on clover and 
grass-seeds somewhat diminished, and the land better ma- 
naged for the interests of all concerned than by a rigid 
adherence to the customary rotation. 

Section 2. — Mestrictive Glames in Leases Hurtful. 

It is common enough for landlords, or their ^euts, to 
tie down the tenantry over large estates to the rigid observ- 
ance of some pet rotation of their own. In an unimproved 
state of agriculture, and for a tenantry deficient both in 
capital and intelligence, such trammels, kindly enforced, 
may be as beneficial to them as to their landlord. But 
when the culture of the soil is undertaken by men of good 
education, who bring to the business ample capital, and 
alrill to use it to the best advantage, such restnetions are 
much more likely to do harm than good to both parties. 
It is to be observed in regard to those restrictive clauses 
usually inserted in farm-leases, — such as, that two gram- 
crops shall never be taken in immediate succession ; that 
no hay, straw, or tnmips, shall be sold from the farm ; that 
only certain limited quantities of potatoes or flax shall be 
grown ; that land shall be two or more years in grass, &c., — 
that they aU proceed on the supposition that the farm is 
■to maintain its own fertility. They obviously do not con- 
template the stated purchase of large quantities of guano, 
bones, and similar extraneous manures, or the consumption 
by live stock of linseed-cake, groin, or other auxiliaries to 
the green crops produced on the farm. Now, not only are 
such clauses incomj^atible with such a system of farming as 
we have just now indicated, but their direct tendency, if 
enforced, is to hinder a tenant from adopting it even when 
disposed to do so. We hear now-a-days of tenants who are 
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anniial inircliiuscrd of these extraueoias fertilising substances 
to tlio extent of 50s to 30s. worth fur every acre occuiiied 
by tlioui. To cnfurcc the same re.stiiction on such men as 
oil others A\hu buy none at all is oh\’iousIy neither just 
nor politic ; and wo behove that any piractical fanner, if he 
had his chuiou, would rather be the successor of a hberal 
inaiiurcii huwuver ho may have cropped, than of one who 
has farmed hy lulo on the starmng system. We are quite 
awaic that, iii regard to the first-ineutioiiod of these restric- 
tions (viz., that which furhids taldiig two grain-crojis in 
immediate succession), the cuiitraiy practice is still asserted 
by agricultural authoiities to be necessarily had farming. 
Now, iv'o do not concur with this opinion, but beheve, on 
the Contiary, that when land is kept clean, and is as Inghlj' 
laauured and \cull tilled as it must be to grow cattle-crops 
lu perfection, the .second succus-iive crop of gram W’lll usually 
be better than tlio fii'at, its production iiomse iiijunous to 
the laud, and the practice, hi kW'h circumUauccs, not only 
not faulty, but an e\ ideiii.e of the sldll and good manage- 
ment of the farmer. A frcipient eiicomnmi aiiplied to a 
particularly well-cultivated farm m, that it is like a garden.” 
The piucticc of iiiaikc-l'gardoucrs is also fiequontly rcferioJ 
to as a model for farmers. Now, the point with them is 
to have every lutli of ihcir ground under crop of some kind 
at all seu.srni.s, and to carry everylhiiig to luarket _ Under 
such incos^ant ert 'pping, the fertility of the soil is maintained 
only by ample niiiiiuiiug and cou.stant tiUago. By these 
mcairs, however, it i.s maiutaiiied, and tlio piactice is extolled 
as the perfection of inauageuieut. Such a system must 
therefore be as true in farming as in gardeinng, w'hen the 
like conditions aie ohsorvocl Undoubtedly he is a good 
farinor, who, W'hilo keeping his laud clean and in good heart, 
obtains the greatest produce from it at the least proportiou- 
ate outlay and it is no valid objection to his jiractice merely 
to say that ho is nolatiiig orthodox rotations. 

Section 3. — E^rperhnents at Eothamstead and Lois Weednn. 

Some curions iiifonnation has been obtained regarding 
the effect, s of growing successive crops of one Mnd of 
plant on the saino field, from two examples of it that 
attracted much attention. We refer to the experiments of 
hlr Laves at llothaiustead, and of the Lev. Mr Smith 
at Lois Weedon It is well known that Mr Lawes 
for a number of years devoted a considerable extent of land 
to tho prosecution of a series of interesting experuuents, one 
iield^ being allotted to expciiments -with wheat, another to 
turnips, and another to beans. One acre in the wheat-field 
bore upward, s of twenty successive crops of wheat without 
any manure whatever. The land was annually scarified and 
thoroughly cleaned a,s soon as tho croji was removed; it 
was then ploughed and agam dulled vuth wheat, which w^as 
duly hoed in spring. Now, wuth occasional variation, due 
to the character of particulai’ seasons, Mr Lawes found that 
tho average annual produce of this acre was 16 bushels 
of grain and 16 cvi;. of straw, below which he failed to 
reduce it by these successive crops. His soil was a strong 
clay loam, resting at a depth of five or six feet upon chalk, 
lu the case of turniiis, he found that, when treated in 
the same way, they cease after a few years to grow larger 
than radishe.s, nor could he, by the application of any 
amount or variety of manure which he tried, obtain a second 
successive crop equal to the first. With the wheat, on the 
contrary, the addition of four cwt. of Peruvian guano at once 
doubled the produce. Mr Smith's experiments, as is well 
known, were a revival of Jethro Tull's system of growing 
wheat continually on the same field, by a plan of alternate 
strips of wheat and bare fallow, made to change places an- 
nually. He improved in so far upon Tull’s practice, iTiaaTnu nb 
. a.s he thoroughly drained his land, and his fallow spaces 
were deeply trenched every autumn, as well as plou^ed 


and hoed during the growing season. The result was that 
his land thus treated yielded an average annual produce 
of 31 bushels per acre for eleven or twelve successive crops 
Now, it is not om’ intention to offer any opinion on this 
as a system of wheat growing. We refer to it along with 
htr Lawes’s, for the juirpose of showing that, notwithstand- 
ing the prevalent opinion that gram-crops exhaust the 
fertihty of soils more rapidly than green crops, this is true 
(iidy in a very restricted sense. Greeu^ crops judiciously 
interposed do undoubtedly serve a most important purpose 
lu the means which they furmsh for maintaining the fertility 
of a farm; hut it is worthy of note, that whereas, by the 
addition of suitable inaniiro, thorough tillage, and diligent 
removal of weeds, clay soil at least will stand an indei^ite 
succession of gi’aiu crops, tho same means entirely fail to 
yield the same results with our most popular gi’een crops. 
Our personal experience quite accords with this; for we 
sujjjiosc it will be admitted that the corn crops of the country 
are at tho iircsent day superior, both in quality and quantity, 
to those of any preceding period ; whereas potatoes, turnips, 
imd clover, which we have so long regarded as our sliect- 
anchor, have bocome increasingly precarious, and threaten 
to fail us altogether. We offer those facts for the consider- 
ation of those w'ho out-and-out condemn the practice of 
sowing two white crops in immediate succession. In stating 
Ibis opmion, we must, however, guard against misappre- 
hemsion. Unless the land is highly manured and kept 
thoroughly clean, we are just as much opposed to the 
practice as any one can be , but when mischief is done by 
it, we believe that it is due rather to the presence of weeds 
than to the second grain-crop. Neither do we plead for the 
absolute removal of restrictive clauses from farm leases. 
Human nature being what it is, men who do not see it to 
he for their own advantage to farm well, will, through 
Ignorance or greed, impoverish their land unless they are 
icstrained. Clauses as to cropping should, however, be pro- 
hibitory rather than prescriptive — have reference rather to 
what IS removed from the farm than to what is grown upon 
It — and they should be contingent upon the other practices 
of the tenant. So long as ho continues, by ample manuring 
aud caroM tillage, to maintain the fertility and general 
good condition of the farm rented by him, it can be no ad- 
vantage to his landlord to hinder him from cropping it at 
his own discretion. It will be seen from these remarks, 
that we attach more importance to those general principles 
which should regulate the succession of crops, than to the 
laying down of formulae to meet supposed cases. The man 
who cultivates by mere routine is unprepared for emergencies, 
and is sure to lag in the race of improvement , ■while he 
who studies piinciples is still guided hy them, while altering 
his practice to suit changing circumstances. 

CHAPTER X 

MANTJKES. 

Section 1 . — Farwryard JDung. 

In our remarks on tillage operations and on the succession 
of crops, we have seen how much the practice of the husband- 
man is modified by the kinds and amount of manuios at 
his disposal In describing the crops of the farm and their 
culture, frequent reference will also necessaiily he made to 
the use of various fertilising substances ; and we shall, there 
fore, before proceeding to that department of our subject, 
enumerate and briefly remark on the most important of 
them. In such an enumeration, the first notice is un- 
questionably due to farm-yard dung. 

This consists of the excrements of cattle, their litter, and • 
the refuse of their fodder ; usually first trodden down in 
successive layers, and partially fermented in the farm-yard, 
and then removed to some convenient place aud thrown 
together in heaps, where, by further fermentation and decay, 
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it is reduced to a dark-coloured, moist, homogeneous ma.ss, 
in which state it is usually applied to the land. It is thus 
the residuum of the whole products of the farm, minus the 
exported gram, and that portion of the other crop.=3 which, 
bomg first assimilated in the bodies of the hve stock, is sold 
in the form of butcher-meat, dairy-produce, or wool. In 
applying farm-yard dung to land there is thus a returning 
to it of what it had la’emously produced, less the above 
exceptions, and such waste as may occur during the process 
of decay by gaseous exhalation or liquid drainage. It is 
obvious that the value of such dung as a fcrtilibing agent 
must depend much on two circumstances, viz, l.sf, The 
nature of the food consumed by the animals avhose excre- 
ments arc mingled with it j and, '2(1, The succcs.s with which 
waste from drainage and exhalation has been prevented 
When cattle used dming the uunter months to be barely 
kept alive on straw and water, and were confined in an 
open yard, which, in addition to its own share of ram, re- 
ceived also the drip from the eaves of the surrounding build- 
ings — ^which, after percolating the litter, flowed unchecked 
into the neighbouiiiig ditch — ^it is needless to say that the 
dtmg resulting from such a process was all but worthles.s. 
It is much to be regretted that, from the faulty constraction 
of farm-buildings, farmers still find it unpossiblc to guard 
their dung-stores from injuiy and waste, "WTicn cattle- 
yards are slightly hoUowed towards them centre, and the 
surrounding eavos are spouted, the htter absorbs the whole 
of the urine and the rain which falls upon the uncovered 
area, while the treading of the cattle goes far to prevent 
undue fermentation and escape of giises. The same remark 
applies stiU more strongly to covered boxes, the dung re- 
sulting from this mode of housing fattening cattle homg of 
the best quality. In the case of byres and stables it is 
certainly desirable to have a covered depot, into which the 
litter and solid excrements may be whoolod daily, and to 
have the urine conveyed by proper drains and distributed 
over this mass of solid matter. As there is usually more 
liquid than these can at once absorb, it is well to have a 
tank at the lowest part of this depot in which to store the 
sniqilus, that it may from time to time be returned upon 
the adjoining mass, or conveyed to heaps in the fields. 
Advantage is usually taken of frosty weather to cart out to 
the fallow division of the fann the dung that has accumulated 
in yards and boxes. It is formed into large square heaps 
about four feet deep, in situations most convenient for ready 
application to the land when the season for sowing the crops 
arrives. It is desirable to prepare a site for these heaps by 
carting together and spreading down a quantity of earth 
(or peat, when that can be got), for the purpose of absorbing 
the ooze from the fermenting mass laid upon it. At the 
beginning of winter, the loaded dung-carts are driven on to 
the heaps, and their contents are spread evenly over it, 
layer above layer, both to equalise the quality of the dung- 
heap as a whole, and, by the compression thus applied, 
to prevent a too rapid fermentation. When the heap has 
attained the requisite, bulk, a covering of earth or peat is 
spread over it to keep it moist and to prevent the escape of 
its ammonia. When this home-made manure was the only 
land statedly at the command of the farmer, it was con- 
sidered necessary, and we believe truly, to have it in an 
advancedstate of decomposition before applying it to a turnip 
crop. There was a waste of manure by this practice, but 
unless ib was in a state to supply instant nourishment and 
siimulus to the young turnip plants, the crop was certain 
to he a deficient one. The application, eilong with farm-yard 
dung, of guano, superphosphate of lime, and other portable 
manures, quite does away with the necessity of having the 
former much rotted. These concentrated manures stimulate 
the growth of the plants during their early stage, and put 
tliem in the best condition for making gradual use of the 


slowly dissolving dung. Excessive decoiiqmsition of farm 
yard dung is now therefore avoided, and pains rather bo 
stowed to improve it.s quality by protecting it from the 
weather, and retaining its ammonia and natural juice. The 
choai)c.st, and i»erhaps also the best, way of doing this is to 
cart the dung direct from the cattle-yard to the fields, and 
at once to plough it in. 

, Sect ton 2. — lii/iiid Manures. 

We have spoken of the importance of carefully retaining 
the uime of the housed live stock, by having it absorbed in 
the solid matter of the dung-heap, and of collecting the 
suiqdus into a suitable tank, where it may be available foi 
inoistemng the heap from time to time, and especially when 
about to be apphed to the land. A .system has, however, 
Litely attracted much notice, by which pains are taken 
not only to preserve every drop of urine and ooze fi om dung 
heaps, but, as far as practicable, to apply the whole manure 
produced on the farm in a liquid form. It is in Ayi’shire, 
and especially on the farm of hlyrcinill, that this system 
has been carried out most fully. Our reference will be best 
exjilaincd by quoting at length from the Minnies of Infor- 
mation issued by the General Board of Health regarding 
sewage manure. , 

“ The next funn vi ateil was in the iinniediate vicinity of Glas- 
gow, where tlie snpjdy of liquid raamive is derived fiom another 
source, and dwtiibutcd in a dilleient manner. The supply is from 
a dairy of 700 cows, attached to a largo ditUllery j the entire di-ain- 
age from the former lions in a full continuous stream into a tank 
couUining 30,000 oi 40,000 gallons, u hence it is pumped up 
iinnicdiitely hy a 12-horse power engine, and forced through 4-ineh 
non i)ipes,laid about 18 inches under ground, into largo vats or 
cisterns placed on the highest points oi the land to be imgated. 
fioin these it descends by gravitiilion through another sy.deni of 
pipes hud along the ridges of the hills, finding an outlet through 
stand-cocks placed at iuteivah, from which it is distributed through 
movable iron inpes fitting into each other, and laid along the surface 
in whatever diiection the supply is required. The land thus ungated 
consists of three fiiims hung at some distance apart, the farthest 
point to which tlie liquid is conveyed hemg about two inik-s, and 
the highest elevation 80 feet above the site of the tank and engine. 
The lamoipal use to which the imgation has been applied has 
heeu to pi-oserve the fertility of the pastui’cs, the General appearain^e 
of ulueh w’as at fust rather disappouiting, hut this im oxijl.i,ined 
hy the fact that they are iully stodeed, and that the cows lush with 
avitlity to those parts that have been last irrigated, and eat them 
down quite bare As is the case in other instances, however, by 
far the most profitable ajqilication has been found to be Italian lye- 
grass, of which 15 (Scotdi) acres were under cultivation, some w'lth 
seed supplied by Jlr Dickinson, v/hose successful cultivation of it 
by smiUiir means near London has long been known. ITie first cut- 
ting of this had yielded about ton tons the acre, the second nine,* 
and ihe third, which was ready for cutting, was estimated at eight 
or nine more. Some crops of turnips and ’cabbages were pointed 
out to us m a stale of vigorous groirth, and with more than common 
promise of abimdance ; fliese w’eie raised by a dressing of ashes and 
refuse (of little fertilumg value, having been purchased at 2s. 6d. a 
ton), conjoined with four doses of liquid, one after the preceding 
crop of oats had been carried, one iirior to sowing, and two more at 
diUerent stages of gi'ovth The entei prising gentleman w’ho has 
earned out these w’orks at his own expense, and m spite of the dis- 
couragement avismg from partial failure in liis earlier attempts, 
though speaking cautiously, as was natural in a tenant on a nine- 
teen yeais’ lease, of the pecuniaiy results of tliis undertaking, 
impal'd some facts which leave little doubt that it must have been 
largely remunerative. Besides maintaining, if not increasing, the 
fertility of the pastures, to which the solid manure from the byres 
was formeily devoted, at a heaiy expense of cartage (the whole of 
whicluis now saved), he is enabled to sell all this manure, of which 
wo estimated the quantity at about 3000 tons a year, at 6s. a load. 
For a good deal of the Italian rye-grass not required for his own con- 
sumption, he obtained upwards of 13s. a ton, the profit on which, 
laldng into account the yield before stated, may easily he imagined. 
Thirteen carts, eacli containing six barrels of ten gallous each, are 
used to convey tlie milk to market, where it is sold^ at 5d, the Scotch 
pint, equal to six pints imperial measure. The income from milk 
would, therefore, be not' less than £43, 6s. 8d. per day, or £15,816, 
13s. 4d. per'annmn. 

“ The next place visited was the farm of Myremill, near Maybole, 
in Aymhire, the property of Mr Kennedy, who^ adopted and 
improved on the method of distribution just described. On this 
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farm, atout 400 inipeiial aeros of arc laid down with pipes, 
some of the solid as i\ell as the li<iiu(l iiianuie has been applied by 
these means, guano and supei phosphate of lime haring been thus 
tiansinitted in solution, whcieby their value is considerably 
en chanced. This is especially the case with guano, the use of which 
IS thus lendered m gi’eat mpasure independent of the uncertainties 
of climate, and it is made capable of being applied with eciiial 
advmtage in dry as in wet weather. In some respects the fann 
labonis umler peculiai disa<lva]itagp.s, as ratei fin the imqiose of 
diluting the 1ii[UhI has to he raised from a depth of 70 feet and 
ti om a distance of more than 400 yards from the tanks where it is 
mixeii with the draiiiagu from the bjTcs These tanks are four m 
uumhei, of the fidhiw mg dimensions re>pcctively . — 48 x 14 x 12, 
48 X 14 X 15 , 72 x 14 x 12 ; 72 x 17 x 12 They have each a 
separate commiimeation vith the widl from which their contents 
are pumped np , which aie used m dilhicnt degiees of ‘npeness,’ a 
ceitiun amount of fermentation induced by tlie addition of rapie- 
dust being eonsidcred dc..jinblo. The Inpiid is ihlutcd, accoidmg to 
o]iC’UKistiinoo&, witlv three or four tunes its hulk of ■walor, and 
dehveied at the rate of about 4000 gallons an hour, that hemgthe 
usual proportion to an acre. The iinantity to be applied is 
deteimined by a iloat-gaiigc in the tank, which wanis the engmeei, 
whose business it is to watch at, when to cut olf the supply, and 
this IS a signal to the nmii distiibuting it in the field to add .mother 
length of hose, and to commence manming a fiesh piortion of Lmd. 
The pumps arc worked by a 12-hoiso power steam-engine, which 
iieifoims .ill the usual woik oii tlie faun, thiashiiig, cutting ehall 
and Uuuips, cnwhiug oil-cakc, giiiuluig, &c., and pumping. The 
pipes lire of iron : mams, submmin. and .serneo pipes, five, three, 
and two inches m diameter respectively, laid eighteen mchesortwo 
feet below' the siivlai'e At certain points are hydrants to which 
gutta-pci'cha hose is attached in lengths of twenty yards, at the end 
of which IS a sharp iio.i!.slu with an oiifioo ranging from one to one 
and a half inch, accordijig to the piessure hud on, fiom which the 
liquid makes its exit ivitli a jet of from twelve to fifteen yaids All 
the labour rcquiied is that of n miiu aud a hoy to adjust the hose 
and diioot the diatiibution of the manure, and eight or Ion acies 
may thus bo watered in a day. There are now 70 acres of Italian lye- 
giass and 180 of root crops on tlie farm The quantity they would 
deliver by a jot from a pump worked by a 12-horsepower steam- 
engine would be 40,000 gallons, or 1 78 tons, per diem, and the expense 
per ton about 2d., but a double set of men would reduce the cost. 
Tho oxticme length of pipe is three qiiavtei’s of a mile, and with the 
hose the total extent of delivery is alwiit 1,900,000 yiuds, or 400 
aeies. To deliver tho same quantity per diem by water-carts, to the 
same extreme distance, would bo impracticable One field of ryc- 
I'lass, soira in April, had been cut once, fed off twice with sheep, 
and W’as ready (August 20th) to bo fed off again. In anothei, after 
yielding four cuttings within tho year, each estimated at 9 or 10 
tons per acre, the value of the aftermath for tho keep of sheep was 
stated at 25s an acre. Of the turnips, one lot of swedes, dressed 
with 10 tons of solid farm manure, .md about 2000 gallons of the 
liniiid, having six bushels of dis, solved bones along with it, wns 
ready for hoeing 10 or 12 days eailier than another lot dressed wuth 
double the amount of solid manure without the liquid application, 
.md were fully equal to those in a neighboiu’s field which had 
received 30 lo<ids of faim-yaul dimg, together wdth 3 cw-t. guano 
and 10 bushels bones per acre ; the yield was e&tim.ited at 40 tons 
the Scotch acre, and their great liixuiiancc seemed to mo to justify 
the expectation. From one field of white globe tin nips sown later, 
and mrmured wlcly v'iili from 40 to 50 toii.s to the Scotch 

acre was expected. A field of c<T,irots, ti'cated m the same manner 
a.s the swedes, to which a second application of liquid was given 
just before thiiiiimg, promise from 20 to 25 tons the acre. Simihiily 
favourable results have been obtained W'lth cabbages ; and that the 
limit of fertility by those means Las not yet been reached, was 
clearly shown in one iiart of the Itahan rj'e-gmss which had acci- 
dentally received more than its allowance of liquid, and which 
.showed a maiked increase of luxuriance over that around it. The 
exact increase of piodnce has not been accurately determined, but 
tho number of cattle on tho farm has increased very largely, and by 
means of the Italian rye-grass at least /oi£?* times as many beasts as 
before can be kept now on the same extent of land, the fertility of 
the la%& Icuig at ihe same tune i,ncreascd. This plant, of all others, 
ajipears to receive its nourishment in this fonn with most gratitude, 
.and to make the most ample returns for it ; and great as are the 
results hitherto obtained, I believe that the maximum of productive- 
ness is not yet i cached, and that the present experiment must bo 
eanied yet further before wo know the full capabilities of this 
manure. Of one important fact connected with this oroi), I am 
assured, that notwithstanding the rank luxuriance of its growrtL 
animals fed upon it not only are not scoured, but thrive more than 
on any other kind of grass in cultivation. 

“ Taking into tho irrigation account the whole cost of the engine, 
and the whole of the fuel and wages— although half of these might 
have been deducted — the following appears to be the capital account 
and WO] king expenses for fertilising Myremill f.irni • — 


“ Tanks complete 
Steam engme . 

Pumps 

Iron pipes, laying, and hydrants 
Gutta-percha tlirtribiiting pipes, &c. 


“Annual mterest on £1586, and wCiirand 

tear, at 7^ pel cent 

Annual wages 

Fuel 


£300 0 0 
150 0 0 
80 0 0 
1000 0 0 
56 0 0 


£1586 0 0 
£118 19 0 
101 0 0 
58 10 0 

£281 9 0 


This amount, divided by tho nmiiber of acre.s is equal to the annual 
sum of 14s per acie. , ^ r r 

“ I now come to the practical results of .so tlieap a mode of nr* 
tilising laud. - , . , i i i . 

“Ml Young informed me that in one of the fields he had him- 
self measured the growth (if It.ilmn rye-gia&s, and h.iil found it to 
he two inches m tw entv-fonr hoiiis ; and that w'ltliin seven months, 
Mr Kennedy had ciit tiom a field we w'ero passing at the time 70 
tons of grass per acre. Wheie tlie whole is out, tour or live lieai’y 
crops arc thus hilceu; but upon some of the l.uid diniiig the l.irt 
two yeais 20 sheep to the arre have been penned iii hiiidle-, and 
moA'ed about the same field fiom time to tune, alter eruli nmuve 
the fluid has been aiqdied, and immediately followed by an .abun- 
dant giowth of foal. There is not the slightest appearame ot 
exhaustion in the land,^ — its fertility appe.u'.s to int lease. I wn'^ 
informed that, before tlie liquid manure was used, the liiiid would 
not keep more than a bulloix oi fiA'e sheej) to tin* aeie ; now il will 
maintain, if the crojis are cut and eairied in, iivebulloeks oi twenU 
sheep to the acre. Some be.ms, bran, and oil-eake are bouglit fi.i 
the stoek; hut, on the other Lmd, ono-tlurd or more of the laim i.s 
kept in grain, notwithst.imling the gieat number of In-e stiuk. 

“ Gannvui Park —Mr Telfer’s fiirm, near Ayr This ir a smidl 
daily faim of 40 aeips, near the level of the sen, mid about a mile 
and a half west of the town of Ayr. Tlie sulisoil is beaeli gr.nel 
W'lth a slight admi-xtui 0 of ehiv. "Water is too abundant It lies 
dead within about 20 inches of the suifaee, and in winter neiiier 


man mar. , 

“ N"o bedding or litter is used here. The cows he on eoeoa-iml 
mats. Tlie ventilation is jieifeut ; and the air sweeter lliaii in the 
majonty of the (Iw'plling-houses of liiimnn beings.^ 

“TTic foUow'ing appeiiis to be the cost of cairying out tho sy,sl('m 
of LIr Teller’s fann , — 


“Tank .... 
Engine 

Iron pipes and hydrants 
Distnbuting hose-pipe, &c. 


“Annual interest on £210, and wear and tear, 

at 7i per cent 

"Wages and fuel 


£30 

0 

0 

00 

0 

0 

liiO 

0 

0 

20 

0 

0 

£210 

0 

0 

i £15 

15 

0 

' 11 

0 

c 


£26 15 0 

“In summer the cow's have a ipiaulity of oil-eake, as well as 
grass; and mw'inter they have turnips or niangel-wuivel, bean m 
barley meal, and cut hay or grass ; the whole mess being .steamed 
together. Miss Bell, the cousin of Mr Telfer, muniiges tho daiiy, 
anl said that last year the liny bought w ouhl iiinount to tiinii 4,.‘!0 
to £40, and she should think the giani to not less than £2im>. In 
general terms, the other food is prodiieed upon the farm. _ As to Uie 
produce of gross, Avhieli is tho chief artiele, the linst eiittiiig (htiing 
the present year was in the latter end of Mureli about 18 inehrs 
thick. The second was from 18 inehes to 2 feet thii k. The third 
was from 3 feet to 4 feet 6 inchc.s thick. The foiirlli ne.iily the 
same. The fifth was 2 feet thick; and the sixth, in prnee.s of 
cutting at the time I w'as there, we ineaHured at 1.8 inches thick. 
Taking the mean, where two dimensions are given for the .same eroji, 
I find the aggregate depth of grass, growm^ and imt off tlu.s fann 
within, sei'en mouths, to be not less than 1 4 fi’ct 3 inches. All this 
is, hoAvever, eaten upon the premi.scs, and the whole maikctahle 
produce of the farm is rei)r(>spntcd hy the milk and hulter, 

“ As to the quantity and value of thc'.sp. Miss Bell staled that 
the previous week the butter was 114 lb and 120 lb — together 21)1 
B"), sold at Is. per pound. This, she stated, w'a.s about the average 
quantity and price. The amount for butter would thenfforo U 
£11, 14s. per week, or per annum £C08, 8s. Wu* informed ino far- 
ther, that dnnng about eight moutlis in tho year, the cold milk rea- 
lises about the same amount as the butter. In the suimneniionths, 
during hot weather, the market value of the milk is onljr about 
half lhat of the butter. From these data, tho amount for milk sold 
per annum is £607. 

“The total receipts for the two articles ofmilk and butter amount 
to £1115, 8s. jier annum. 



LIQUID.] 

“ I only need, to add that, pre^dously to the adopition of the present 
system of farming, these 40 acres of land were baiely sufficient to 
support eight or nine cows, and would have been well let at a rental 
of 30 b. an acie.” 

The attention now so generally directed to this subject, 
and the importance attached to it in many quarters, justify 
t in s lengthened quotation, and call for some remarks upon 
it. We have carefully examined two of the instances re- 
ferred to in tins report, viz., Port-Dundas and Myremill; 
and some smaller experiments more cumorily. After doing 
so wo arc sorry to say that we have arrived at a vciy 
diflfercnt estimate of this system of manumig from that 
expressed in the above quotations We at once, and with 
pleasure, acknowdodge that in so far as concerns the storing 
up and preparing of the liquid manure, its application to 
the land, and the production, by means of it, of crops of 
Itahan rye-grass almost surpassing belief in tlnur luxunance 
and weight of produce, hfr Kenncdj’^’s experiments have 
been crowned with complete success. The excellence of 
this grass as food for live stock, and theh relish for it, is 
also indisputable. Neitlicr do we dispute the statements 
of those who tell us that manure, when hugely diluted wnth 
water, and properly applied in the liquid form, is more 


each year by the irrigating process. But when we come 
to those irrigated by machinery, -we find that a half or two- 
fifths only of the land receives the benefits of it in any one 
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beneficial to plants than in any other way in which it can 
he presented to them. Admitting all this, the question 
remains. Has it yet been shown that this system can he 
economically applied to ordinary farms? Data are still 
wanting from which to answ'er this question conclusively, 
but we shall state some of the reasons which constrain us, 
with our present information, to do so in the negative. 

Supposing an adequate motive power already to exist, 
and to be partly employed for other purposes, the capital 
that must he invested in providing the tanks and other 
apparatus necessary for carrying out this system amounts to 
about per acre over a farm of average extent If the 
system be a sound one, the great amount of this outlay can- 
not fairly bo urged as an objection to it The addition of 
a permanent rent charge of 5 s. per acre to an enthe farm, 
for a benefit which in any one year can be available to but 
a limited portion of it, is however a serious matter. In 
each case referred to in the Minutes of Information, the 
whole annual charge, whether ansing from interest on 
capital, wear and tear of machinery, or worlang expenses, 
IS divided by the whole acreage of the farm. In the first 
seven cases given m the tabular statement, this mode of 
calculation is correct, as the wdiolc areas do actually benefit 


year. If the annual charge in this latter dass of cases is 
divided by the acreage actually irrigated, it becomes evident 
that the expense is double that of the Pusey meadows, and 
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Table III. — Shoicing Cot>f, dx., of the JppUciUion of Sewerage Waters aiul Liquid Manures, 


Annual In- 
tel est, lice , 
at 7i per 
cent. 

Annual 

Woiking 

Expoubcs 

Total 

Annual 

Cliaie® per 

English 

acie 

£ s. d. 

£ 8. d. 

£ s d. 

150 0 0 

117 12 0 

i 4 11 

62 10 0 

19 17 6 

1 18 1 

202 10 0 

119 6 0 

1 8 2J 

2700 0 0 

160 0 0 

9 10 0 

225 0 0 

62 10 0 

1 17 0 

88 14 6 

07 10 0 

1 14 8} 

33 7 C 

37 18 4 

0 14 3 

108 15 0 

210 10 0 

0 13 9 

118 JO 0 

162 10 0 

on 1 

15 16 0 

11 0 0 

0 10 8J 

14 6 6 

8 10 0 

0 7 U 

89 1 0 

18 G 0 

0 13 Of 

so 2 5 

19 15 2 

0 9 9J 

fO 8 0 

17 11 0 

0 9 Sf 

?2 10 O] 

1 

0 10 0 

0 13 0 


Edinhwgh. 

Cnujjcutiimy Meivlov s. 

Hiorh-level 
Sea Meadows. 

Old Meadows. 
Kottinghamslnre 
Tho Duke of Pnjtland. 
Clipbtoue Meadows 
Wiltshire. 

Wiley Meadows. 
Devonshiie 

Tho Duke of ]5i‘ilford. 
Tan's took Me.'idnws, 

Berlishire. 

Fusey Meadows. 

Glasgow. 

Mr Haney’s farm. 


Ayrshire. 
Myremill fam. 

Canning Park farm. 

Leg or Dnnduff farm 

Staff 01 dshire 
Tlie Duke of Sutheiland 
Ilanohurcli lann nearl 
'rrcntliam, j 

Lancashire, 
Halewood farm. 


Cheshire. 
Lescard farm. 


Glamorganshire, 
Portli Kerry Farm, 


Mode of Application. 


f Stenm-engino, pumps, and 1 
i open guttois and panes, | 

f Giaviiatmn, open guttera) 
and panes, . . . j 


Do. 


do 


, f Cutelimoadnw, giaiiiition, 1 
I l and 0)1011 guttciN, . . j 

illoadiioik ot riilge and) 
luu'ow, gruMtatiou and > 

I ( open giittciN, . . J 

{ Peadwoik and oatcli- S 
K iiieadoMs, giaviUtion V 
I anil open gulleis, . . j 

i Catcliraeadow, giaMlation, \ 
and oiien gutters, . . | 

/ Steain-engnie, pumps, j 

underground iron mmnf 
pipes and non distnbul- ( 

, mg pipes, . . , ' 

StoaiH-oiiginp, immps, 

undergi’oniid iron mams, 
gutla-perclia hose, and 
jot pipe, 

Do. do, 

C Gravitation, iindergrouiid ") 1 
< iron mams, gutta-percha U 
( hose, and jet pipe, . . J | 

( Steam-engine, pumps, ' 

J undei ground iron mains. 




lumps, ") 
mains, I 
3, and f 


gutta peiclia lio&o, 


( Gravitation, uudeiground ) 
< ’ iron mains, gutta-percha ? 
I hose and jet pipe . ' 


CostofWoiks 

and 

Appmatus 


f Average rental upwards of 
1 per English acie. 
f Worth about £20 pet 
< English acre; woithless 
( bet ore 

{ Maximum rental, £25 pel 
1 English acre 

{ Worth upwaids of £12; pre- 
viously worth, from Ss. to 
6s per acre per annum, 
f Foul heavy crops of glass pet 
1 annum. 

{ Land more than quadrupled] 
in value after only 4 years ^ 
irrigation. 

Land not previously worth 
more than Ss. per aero, 
yielding six heavy crops 
of grass per annum. 

10 feet thick of grass cut from 
an acre in six mouths. j 


70 tons of grass out from an 
acre in six mouths. 

( 14j^ feet of grass cut in seven] 
I months. 

50 stacks per annum ; in] 
place of 12, as previously. 


( Tanks constructed sufficient] 
I for 300 acres, 

f One dre.ssing of liquid equal j 

< to 25 or 30 tons of ia 
I yard manure per acre, 

A tourth crop or giass being 
weighed, was found equm 
to 10 tons per acre. It was 
the hglitost crop cut off the 
same land. 

( Tanks constructed snPloieiit 

< for 300 acres. Between 
t and 10 feet of gross out. 
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equal to that of the old meadoTvs near Edinburgh, instead 
of being less, as it is made to appear. Again, in estunatiiig 
the profits an opposite course is f oUowod. While the charges 
are made to appear less by spreading them over the ■whole 
area of the farm, the enormous produce of grass from the 
irrigated parts is put prominently forward, and little is said 
about its produce as a whole. In the dairy cases, too, we 
are told of enormous gross profits, without being pointedly 
reminded that the larger portion of the keep of the cows, 
such as distiHerj" offal, bean-meal, hay, and even straw and 
turnips, is actually purchased ; that in this way a quantity 
of extraneous manure becomes available for the associated 
farm, sufficient (however apijlied) to maintain it in a state 
of fertility 3 and that there would be bandsome profits from 
the dairy, irrespective of the fann altogether. In fact, to'wn 
dairies usually have no land attached to them. The cows 
are maintained solely by purchased food, and the sale of 
manure, liquid and solid, forms one of the stated items of 
income. In Mr Ilarvcy’s and similar cases, two seimralo 
businesses are in fact mixed up, and yet the whole is spoken 
of in such a way as if the profit was mainly due to the use 
of liquid manure Indeed, the w’holo of these 2rmutes of 
Information issued by the General Board of Health have 
an air of special pleading about them, which to us seriously 
detiacts from their value 

The entile annual cost of applying maiinrc in this manner 
is stated to amount to from 10s to 1-lu. per acre for the 
whole extent of the fann N ow this would suffice to provide 
annually from 1 to 1 J cwt. of Pcniviaii guano (even at its 
jiresent high price) for every acre of the farm, or from 2 to 
3 cwt. per aero, if applied, as the liquid is, to the portion 
under green crop only. The stated application of such a 
dressing of guano, in separate portions, and during showery 
weather, will be found to yield results little infenor to those 
obtained by the use of liquid manure. To do this requires 
no costly apparatus or pennanoiit sinking of capital, and 
its application can be desisted from at any timo -whon found 
unremunorative. The adoption of this plm of applying 
the liquid manure of the farm necessarily demands that the 
whole system of management be accommodated to it. In 
order to furnish this liquid manure, the -whole green crops 
must, summer and -VNuntcr, be convoyed to the homestead, 
and there consumed in such a manner as that the urine and 
dung of the ammals fed upon it may be scoured into the 
tanks. It is no such easy matter to replenish these tanks 
as some persons seem to think, lYhon cattle arc housed in 
boxes or properly protected yards, the -whole of the mine 
is absorbed by the littor, and goes to the field in the dung- 
cart. This is certainly a more expensive way of convepng 
it to the fields than by pipes. But then, as in the now 
system, the urine, itc., is diluted -^vith at least three times 
its volume of water, there are four tons of manure to con- 
vey on the one plan for ono on the other. Even where japes 
are used, all the litter, and a jjortion at least of the dung, 
has stiU to be carted out, so that no claim of a saving of 
carriage can validly he put forward on behalf of this system ; 
but its merits must be grounded solely on the superior 
efficacy of manure, when applied in a hquid instead of a 
solid form. 

In the case of dry and loose soils, the consuming of the 
tarnip crop, by folding sheep upon it, has hitherto been 
regarded as at once the cheapest way in which it can bo 
converted into wool and mutton, and the land consolidated 
and enriched, so as to fit it for producing grain and other 
crops. On tenacious soils, and in a moist climate, which 
is quite the case at Mjwemill, it is certainly imjjracticable to 
l)ursue this system in -winter. It is perhaps also the case 
that sheep are healthier, fatten more rajiidly, and yield more 
wool, when fed under cover, than when folded on the open 
turnip field. Admitting all this, ho-wever, -we are disposed 
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to Blink that these benefits are better secured by Mr BaiideU 
of Chadbury’s plan of littering the pens -aith burnt clay, 
which keeps the sheep clean, and their feet in good order, 
and, -when mingled with their urine and dung, forms a most 
valuable manure for any kind of land. Weie this carried 
out by means of movable covered pons, w-hich could be 
creeled and easily shifted from j'lace to place in the turniji 
field, the carnage of the turmps and nuuiiu’c wmiild be 
greatly reduced, csjicciaUy if accomjihshed by means of tbf- 
jiortablo railway 

In the case of dairies near towns, wffiere the cows au 
largely fed on bre-wery or distdlory offal and other piirchaaci' 
food, the circumstances are totaUy dtfforeut from those ol 
ordiuaiy farms, dejiciidiiig solely on their own resources. 
Tlic hquid manure that wmuld otherwise ruu to waste, when 
thus ajqffied, is so much clear gain, in so far as the value 
of the increased jirodiice exceeds the cost of ajijdication. 
It may fonn a wholesome caution to some persons to men • 
tion here that, notwitb standing all that has boon w-i-ittcn 
about the success of the sj')irited operations at Port-Diiiulas. 
w'C were told by Mr Harvey, that so dubious is he still 
about it, that if the thing ivero to do again, he would rathei 
keep his money in his pocket, and let the urine nin into the 
canal as fonncrly. If there is doubt even in sneh a case, 
how much more "when the inanuro must aiitually be 
jmrehased. And this leads us to remark that w e have bcttei 
hoj)ea of the ultimate success of this jdaii of manuring, when 
it IS restricted to the ajtplication of the suvjilus liqunl manui e 
of the homestead to some jacco of meadow’ near at liand, 
sujqilcmenting this sui)ply, W’hon necessary, by dissolving 
guano in water, and sending it through the 2 U]»cs. Those 
loinarks apjily even more strongly to tlie sewage from tow ns. 
The liquid, in this case, is highly charged with h'rtilising 
ingredients of the most valuable kind, sec'iiig that it con 
sists largely of nigbt-soil from a jKqmlaiion consuming much 
animal food. With few exce 2 »ti(ms, this valuable liquid, 
wliich flows in such quantities from all our ti>w’nr., is not 
only utterly lost, but is a grievous imisanec, by jiolluting 
our streams and generating disease. In aj*! dying it a.s 
manure, the expense lies entirely in jiroviding and working 
the necessary ajiparatus. In such cases, thmi, with aii un- 
failing sujijtly of highly fertilising liquid, costing nothing 
to begin with, there is evoiy inducement to jnit into ojuTiI- 
tion any plan by -\vhich it can be economically ajijdied 1i> 
fiold crojis. The enhanced value of green forage in the 
vicinity of towns is an additional motive for altcmjiting this. 
The jirofitable disi)nsal of town sew'agc in a way neither 
injui-iom to the licalth nor offensive to the senses of the 
community, is, however, a prolilein yet remanni'g to be 
solved. 

The ingenuity and oiitcrjirise disj>1ay(>d liy Mr Kennedy 
and others, in their endeavours to cheajten liy this means 
the cost of fann jiroduco, and the frankness and untiring 
jialicucc with which they have showm and cxjilaiucd llieir 
jiroceeclhigs to the unceasing stream of visitors, which the 
novelty of the operations attracted from all jiarls <if the 
kingdom, and even from foreign countrit's, are altogether so 
admh-ahle and praisew’orthy that it requires no sliglit effort 
to spcaJc of them otherwise than ai)j»ro\ingl 3 ’. The con- 
fidence with -which various influenlia] jiarties liave proclaimed 
the complete success of this scheme of irrigation, and recom- 
mondecl it for general adojitiim, 8cem.s, how’cver, to require 
that those who have examined it, and arrived at an 
opposite conclusion, should jniblicly say so. 

It is unreasonable to expect that private jiarties are to 
divulge their whole bn.sinoss afiPaii-s ; and yet, 'withrot a full 
Dr. and Or. account for some ordinary arable farm treated on 
this system, it is impossible to arrive at a sound judgment 
on its merits. Until this can be done, it would bo better to 
abstain from publishing partial statements, -which tend only 
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lo mislead the public mind. We offer these remarks in no j 
spirit of hostihty to this now system of farming. We shall 
rejoice uufoignedly to find that our opinion of it is erroneous, 
and that it really ivarraiits the sanguine expectations which 
some parties ontortain regarding it. We simply maintain 
that as yet the case is “ not proven,” and oui- counsel to those 
who are disposed to try it is, not to embark in it to an extent 
that would embarrass them, if, as wo fear, it should prove 
a failure. 

Section 3 — Guano. 

ISTcxt to farm-yard luauiiro, which must ever be looked to 
as the chief means of mauilaiuiiig the fertility of a form, 
guano claims our notice. This substance is the dung of 
scafowl, and is found on roiky islets in parts of the world 
where rain seldom falls. The droppings of the myriads of 
birds by which such places aio fruqiionLed have in many 
oases been permitted to aceuniulate during untold ages, and 
are now found in enormous deposits. The ]»rincipal supply, 
both for quant.Lty and qualitjq has hitherto come from the 
Ohiiicha Islands, on the coast of Peru The introduction 
of this powerful and exceodiiigly iiortable manure gave a 
prodigious impetus to agnoulLiiral improvement. It is 
about thirty years siuco a few ca^ks of this article were 
brought to Liverpool from Pern, whore it has been known 
and ju'ized as a valuable uunnro fi-oui the remotest periods 
Ko sooner had its value been discoveied by onr British 
agriculturists than the demand for it became so keen, that 
the qu.iutity impoited rose fi'om 2381 tons in 1841 to 
283,300 tons in 1813. The price at which it was sold at 
first was £20 pi'V ton, from ivhii'h, ^vlth increased snpphos, 
it fell to £11, when the discovery in 18 i I of a coiwiderablo 
deposit on the isl.ind of Icbaboe, on the coast of Africa, at 
once reduced the iirico to .£9. 

Diseoveiies have from lime lo tunc been made of other 
depo.sits on the African coa.st and in Austmha. The 
quality of both is much inferior to that from Peru. It is 
in a more advanced stale of decay, and contains more 
moisture aiid sand. Great as v,.is the deposit of this valu- 
able fertiliser on tlie Ohiiichti Islands, it rapidly diminished 
under the oxco’jsive demand fur it fiom Great Britain and 
other countries. Gradually the quality became very in- 
ferior, and in 1871 it wa-i aiuKaiiieed that this deposit was 
entirely oxliausted, Ci in.''n durable supplies ai o still obtained 
from other parts of the Peruvian coast; but uufortuuately 
the quality is very inferior lo lliat formerly obtained from 
the Chiiichas. This cireumstaneo would not ho of much 
consequence if the guauo was offered for sale on fair terms ; 
but as the agents of the Peruvian Government soU it only 
at one uniform price per ton, although different cargoes, and 
even different portions of any one cargo, vary excessively 
in quality, it is now an unsafe article for farmex-s to j)urchn.se. 

AVe give hero, from the Board of Trade returns, a table 
of the quantities of guano imported yearly, with the com- 
puted real value, from 1854 to 1872. 


Talh showing the Imjpoi’ts of Guano f com 1854 to 1872. 


Tear. 

Tons. 

Value. 

Ycur. 

'Imis. 

Value 

1854 

1856 
18.5C 

1857 
1868 

1859 

1860 
1861 
1862 
1863 

2.05,111 

305,061 

191,501 

288,362 

353,541 

84,122 

141,435 

178,423 

141,636 

233,674 

£2,530,272 
0,137,160 
2,136,431 
.3,613,074 
4,084,170 
709,. 333 
1,557,89.5 
2,022,283 
1,635,322 
2,668,856 

1864 

1865 

1866 
1.867 
ISG8 

1869 

1870 

1871 

1872 

131,358 

237,393 

135,097 

192,308 

182,343 

210,010 

280,311 

178,678 

118,704 

£1,457,088 

2,675,995 

1,439,079 

2,109,606 

2,039,478 

2,640,983 

3,476,680 

1,994,145 

1,201,012 


The dung of birds, from its including both liquid and 
solid excrements, is superior as a manure to that of quadr> 
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peds. Pigeons’ dung has long been in high repute as an 
excellent fertiliser, and brought a high price in days when 
portable manures were scarcely to be had. It is now little 
heard of, guano, the excrement of fowls which feed upon 
fish, being superior, weight for weight. The dung of 
domestic poultry is usually mixed with the general dung- 
heap, hut it could be turned to better account if kept by 
itseK. It has been recommended to strew the floors of poul- 
tiy-houscs daily ivith sawdust or sand, and to rake this with 
the droppings into a heap to be kept under cover and used 
like guano. 

Section 4. — Bones. 

It is now about sixty years since ground bones began to 
be used by farmers in the east side of England as a manure 
for turuijjs. At first bones were roughly smashed by ham- 
mers and aiqihed in great quantities. By and by mills were 
constructed for giinding them to a coarse powder, in which 
state they continued to be used as a dressing for turnips, at 
tlie rate of sixteen to twenty bushels per aero, in all parts 
of the kingdom and to a very great extent, until the ad- 
mirable discovery by Baron Liebig of the mode of preparing 
siipcrphosijhato of lime by dissolving bones in sulidiiiric 
acid. We shall not attempt to explain on chemical princi- 
ples the wonderful superiority of this substance over simple 
bone-dust in promoting the growth of the turnip idant. 
AA^liat we should do inchffereutly, by borrowing from others, 
will be found well clone by vaiious accomplished chemists 
who write .specially on those subjects. We can, however, 
testify from experience to the important fact, that one 
bushel of bonc-dii.st dissolved by a third of its weight of 
sulphuric acid Is as a manure supoiior in value to four bushels 
of simple bone-dust. It is not merely, or even chiefly, in 
the lcs.scncd cost at which an acre of turnips can be manured 
tlmt tliis supennrity lie.s, but e.specially m this, that from 
the extraordinarj' stimulus given by sui)erphosphato of lime 
to newly germinated turnip plants, they usually arrive at 
the stage when they are fit for thinning in from ten to 
fifteen days earlier than when sown over farm-yard dung 
or sunido bone-dust, or both combined. This shortening of 
the critical perittd during which the attacks of the insignifi- 
cant but dreaded turuip-bectlo so often baulk the hopes of 
the husbandman is an advantage not easily estimated, and 
ono well fitted to inspire him with confidence in the science 
to wliich he owes the discovery, and with grateful respect 
for the eminent discoverer. This powerful effect in quicken- 
ing tho growth of the young turnip plants is possessed in 
nearly as groat a degree by Peruvian guano, when it is 
suppUed with sufficient moisture. In climates and seasons 
which may bo characterised as moist and cool, guano will 
show best rosultf?, whereas in those which are rather hot and 
diy sui)orphosphate has the advantage. Accordingly we 
find guano the comparative favourite in Scotlaml, and its 
rival m the drier counties of England. 

Guano is believed to encourage a groat expanse of foliage, 
and to bo more especially suited for early sowings; and 
supcri)ho.sphato to influence development of bulb, and to 
deserve the preference for a later seed-time. The obvious 
inference is that, for tho turnip crop at least, these valu- 
able fertiliser.? should be used in conibiuatiun ; and actual 
experiment has verified its soundness. The use of them 
is universal and ever on the increase. They constitute also 
the standard by which farmers e.stimate tho cost and effects 
of other purchased manures. The extent to which they are 
used, tlieir high price, and the facility Trith which th(^ can 
be adulterated with comparativniy werthless ingredients, 
have led to almost unparalleled frauds. The adulteration 
of manures has, in foc't, become a' regular trade. Had 
farmers only their bodSiy senses to 4M l£ein; the detection 
of this fraud' wmild’be diiffcult----pGrhaps impossible. Here. 
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however, tlioy can call the chemist to their aid, with the 
certainty of ascertaining the real character of the articles 
which they are imn-ted to purchase. If purchasers of ma- 
imres would hut insist in every instance on getting fiom the 
seller an analysis by some competent chemist, and along 
with it a written warrandice that the slock is of the quality 
therein indicated, detection and punishment of fraud would 
be easy. In regard to superphosphate of lime, the fanner 
can purchase bone-dust and siilphunc acid and prcpaic it 
himself. We conducted this process for several j-oara in 
the following way — A trough was provided 7 feet x 3 i x 
S'lO, made of 2-^-iuch deal, strongly jointed, and secured at 
the corners by wooden pegs, asiion nails woidd be coiTodcd 
by the acid. This holcls conveniently 48 bushels of bones. 
The heap of bone-dust is thou gone over with a barley riddle, 
and the small dust w'hich passes through this is laid aside to 
be used as a drying mateiial for tlie othci portion, after it 
is subjected to the acid. We find that a third pait of the 
bone-dust passes through the riddle. Three bottles, or 
carbo3’’S as they are called, of concentrated acid, averjgmg 
180 lb. each, are then emptied into the trough and nimecl 
with cold water at the rate of li of water, by me.asurc, to 
1 of acid. In practice, the water is poui ctl in first and then 
the acid. Into this mixture 48 bushels of bones, previously 
measured and laid close to the trough, are rapidly shovelled 
by two labouiers, wiio will do well to be atthed in clothes 
and shoes past spoibng. So soon as tlie bones begin to be 
thrown in, violoiit ebullition commences. By the time that 
the whole of the bones are throwm in, there will bo barely 
liquid enough to moisten the last of tlicni. I’he labonrera 
therefore dig down at one end of the trough till they roach 
the bottom, and then carefully turn back and mix the whole 
quantity until they reach the other end. The surface is 
then levelled and covered with a layer of the dry riddhngs 
two inches thick. In tins state it is allowed to remain for 
two days, W’hen the trough is emptied, and the same process 
is repeated until the w'hole quantity is gone over. When 
shovelled out of the trough the bones are found to have 
become a dark-coloured paste, still very warm, and enutting 
a sweetish smell. While one person throws it out, another 
adds to it its proportion of diy riddlmgs, and mixes them 
carefully. This mass is heaped up in the corner of a shed, 
and augmented at each emptying of the trough, tmtil the 
requisite quantity is obtained. After this the mass is care- 
fully turned over several times, at intervals of five or six 
days, and la then dry enough for sowing either by hand or 
machine. Some prefer nioi.steiiing the bones wnth boding 
water, and then arkling pure acid as they are shoveUed into 
the trough ; but by first mixing the acid and water there is 
greater certainty of all the bones being equally acted upon. 
There is also great convenience in u.sing the fino.st portion 
of the bone-dust for drying the other, as suitable material 
for this purpose is sometimes difficult to procure. The 
homely proce.ss now' described is quite inferior to, and more 
costly than, that imrsiied in factories, and should only be 
resorted to w’hen a genuine article cannot otherw’ise be 
obtained. 

We have referred to superphosphate of lime prepared 
from bones. A new' source of supply has, liow'ever, been 
discovered of late years, the extent and importance of w'hicU 
is becoming more apparent as investigation proceeds. We 
aUiide to those phosphoric deposits found in such abundance 
in the crag, and upper and lower green-sand formations in 
the south of England. The existence of these fossil animal 
remains was first pointed out by Drs Mantel and Buekland, 
though it is to Professor Henslow that we are indebted for 
having called attention to their eminent agricultural value, 
and described the localities whence tliey may be most readily 
obtained. These remains consist of the fractured and roUed 
bones of sharks, gigantic sea-lizards, and whales, w bi ch at 
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one period of our earth's history must havo existed ii 
myriads m our oceans and seas. Mixed with these bonea 
are found many fish-teeth and shells of difterent spccic.s, 
and likewise unmense nninbers of rolled, w’ater-w'orn jiebbles, 
which at one period weie imagined to be the fossilised ex- 
crements of the animals themselves, and w'eie on this account 
caUed coprohtes by Professor Henslow and othei s. Althongli 
this has since been pioved a mistake, the name has been 
adopted, and will probably bo continued. Thc.se fos.-d 
bones, and so-called' coprohtes of the crag, arc fianul in 
enormous cpautitics on tlie coast of Suffolk, Noifolk, and 
Essex, whence 5^rrLiiwc,s of riotliamstcad obtained iieaily tho 
whole of tlie matciial winch he employed in the preparation 
of Ins w'ell-kuowm “ cnprolitc maiiiiro,” or “ Lawes’ .sniier- 
I)ho.sphatc ” Alicadj', it is believed, several thousands of 
tons of thc.se fo.s&ils in one form or other aie annually sold 
for mamiic, with a rapidly increasing demand. Those f( )ii]id 
in the ciag fnmiatioii ai’C exceedingly hard, and require to 
be ground by powerful niachiiieiy, and cli.s.solved in .sul- 
pbnric acid, to render tho phosphate of lime available as 
manure. Fo&.sils, though less abundant in the green-sand, 
can be reduced to the reipusite fineness by simple macliiiievy, 
and arc then fit for agricnltiinil purposes without any chemi- 
cal prepamtiun. They arc found plontifnlly m tho paiish 
of Paruham, so long celebiatcd for the excellence and abun- 
dance of its hop.s, which arc now discovered to bo duo to the 
presence in the soil of these fossil remains. The discovciy 
of those mitU'S of maniiro in varioii.s parts of our country 
W'aa made mo.st .soasonably, and has proved of iimnensc 
national importance When Licbig predicted that, “ in the 
remains of an extinct animal w'orld England i.s to find tlie 
means of incrca.sing her wealth m agriciillural produce, as 
sho has already found tho great support of lier manufactur- 
ing industry m fossil fuel,” ho wais regarded by niiiny as 
merely indulging a fine philosophic fancy ; but enough has 
already been rcalnsed to convinco the mo.st sceptical of tho 
importance of the data on wdiich lie founded his opinion.'^ 

On mixing a quantity of bone-dust with it.s own bulk of 
mould or sand, and w'etting the wdiolo w’ith tho liipiiil wliich 
oozes from tho dung-heap, violont funuentatiou immc'di- 
ately ensues, dissolving tho bones, and making tliem mon* 
readily available for tho nourislmiont of tho turnip crop. 
Many farmers ore so satisfied w’ith this preparation, that 
they dispense with the add. This is not jndieiiuis, a.s tlie 
supcqdiospliato of limo is a more valuable manure than 
bones dissolved by simple fenncntalion. 

Bones are sometimes applied as a tojj-dressiiig to grns.s 
land with singular success. “ This Cheshire practice con- 
sists in applying an extraordiiiaiy dose of bones to pasture- 
land. ‘For pasture land, espociully the poorer kind,’ says 
Mr Palin, ‘there is nothing equal to bone manure, either 
as regards the permanency of its effects, or the pro<Iuetion 
of a sweet luxurious herbage, of W'hich all cattle arc fund. 
Many thousand acres of tho iioor clay sedLs have been 
covered with this manure during tho last eight or ten yeans.’ 
The average quantity used is about a ton and a half to the 
aero; it is therefore a landlord’s improvement, on wliicli 
seven or eight per cent, is generally paid. Boiled bones act 
as long as unboiled bones, retaining the plins]ihonis, though 
not .so quickly, having lost the animal mutter. Boiled bone.s 
(1845) cost £3, 10a. per ton; tho outlay then was five 
guineas per acre, sometimes £7 or £8. ‘ I have known,’ 

says a correspondent, ‘ many instances where the anniiiil 
value of onr poorest clay lands lia.s boon increased by an 
outlay of from £7 to £8 an acre, at least 300 per cent. ; 
or, in other words, that tho land has been much cheaper 
after this outlay at 30s., than in its native state at 10s. per 
acre ; with the satisfaction of seeing a miserable covering 

^ Journal of Oie Pioynl Agriculiiural Society tf Snglanil^ vol. ix. 
p. 5G, and vob xii. p. 01. 
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of pink-grass, rushes, hen-gorse, and other noxious weeds, 
exchanged for a most luxunant herbage of wild clovor, 
trefoil, and other succulent grasses.’ Though much of the 
clover and trefoil may disappear in five or ten years (some 
times they last fifteen years), an excellent herbage remains. 
‘ Draining,’ the writer adds, ‘ 'may he carried too far wheie 
bones are used, for boned lands suffer by a diy summer. 
The laud should be kept cool.’ I have found the same 
thing on water meadows. The freer the grass is growing, 
the more it suffers from drought ; and this is natiual, for 
a laiger supply of sap is required. This writer adds, ‘I 
have known many a poor, honest, but half-broken man, 
raised from poverty to comparative indLq)endence, and many 
a .sinking family saved from inevitable lum, by the help of 
'this wondoiful manure.’ Indeed, I behove, land after 
boning will keep three cows where two fed befoie. As to 
this practice, however, caution is noce,->.sary. It seems to 
belong to cold clays for glass in Cheshire, though on such 
soil it would hardly answer elsewhere, even for turnip.s. 
A Cheshire landlord told me that he Inul tried it vainly for 
grass in Suffolk. I know no case of it,s success out of Che- 
shire, unless in the bordering countie, s, and have heard .some 
cases of its failure even in those. It will not do, therefore, 
at all to adopt it hastily. "W^e only know it to have 
succeeded about Cheshire, winch is on the red mai'la geo- 
logically, and on tJio rainy side of tho country, and must 
roinombor that it is a costly luooeeding, stoking in its 
Buccoss, but as yet circumscribed in its practice, and there- 
fore ill the jjroof of its efficacy.”^ 

Section 5. — Eape-Gahe^ d’c. 

llape-cahc reduced to powder forms an oxcelleiit manm’O 
for w'heat and other crops. It is usually applied at the 
rate of from four to eight cwt. per acre. The cakes result- 
ing after oil has boon oxprossccl from cainclina, hemp, and 
cotton seeds, and from pistachio and castor-oil nuts, from 
hooch and other mast, all possess considcrablo value as 
manuro, and woro at ono time available for that purpose, 
hlodt of them now command a price for cattle feciUng that 
forbids their use as manure un]e8.s when in a damaged state. 

Section 6 . — Blood, <Lr. 

All parts of the carcases of animals form valuable manure, 
and are now carefidly used in that way whenever they are 
unfit for more important uses. Tho blood and other refuse 
from shambles and from fish-curers’ yards, when mixed with 
earth and decomposed, make a valuable manuro, and are 
eagerly sought after by farmers to whom such supplies are 
accessiblo. In London a company has been formed by 
whom tho blood from tho shambles is imrchased, and em- 
ployed instead of water in preparing superphosphate of lime, 
which, when thus manufactured, contains an amount of 
ammonia which adds considerably to its eflicacy as a manura 
In Australia and South America it has long boon the practice 
to slaughter immense numbers of sheep and cattle for the 
sake of their hides and tallow only, there being no market 
for them as beef and mutton. To obtain tho whole tallow, 
the carcases are subjected to a process of boiling by steam 
and afterwards to pressure, and are then thrown aside in 
great p)iles. This dried residuum is afterwards used as 
fuel in the furnaces of tho Rtcamiug apparatus, and the 
resulting ashes constitute the bone-ash of commerce, which 
is now an important raw material in our manure factories. 

After many abortive attempts to convoy Australian beef 
and mutton to the British market, the difficulty has at last 
been overcome by enclosing tho meat in a par-boded state 
in tin cases, hermetically sealed. This has already grown 


* Article by Mr Pusey. See Jovmal of Royal Society of EngUml, 
vol. xi. p. 409. 
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to a large trade, with every bkelihood of its increasing 
rapidly. As the meat in these cases is sent free from bone, 
a plan has been found for rendering the bones also a pro- 
fitable article of export. Bor this pur 230 se they are crushed 
into compact cakes G inches square by 3 inches thick, in 
which form they can be stowed in comparatively small 
siiace. 

The refuse from glue-works , the blubber and dregs from 
fish-oil j animal charcoal that has been used in the process 
of sugar-refilling j the shavings and filings of horn and bones 
from various inaunfactui-es, and wooUon rags, are all made 
available for manure. 

Section 7. — KiyJit-Soil. 

Kujht-Soil IS a 2 )(jwerful manure; but owing to its 
offensive odour it has never been systematically used in 
Britain, Various i)laiis are liied for obviating this objec- 
tion, that most m rcinite at i>resont being its inixtiiro tvith 
chaiTed peat. From the universal use of water closets^ lu 
imvate dwellings, tho great mass of this valuable fertilising 
mailer now ]ja.sses into sowers, and is cairiod off by streams 
and livers, and is for the mo.st part totally lost as a manure. 
When sewage water is used for irngation, as in tho 
neighbourhood of Edinburgh, it is to the night-soil dissolved 
in it that its astonishing eflects in iiromoling the growth 
of grass are cliiefly due. Wo have already expressed our 
views in regard to the use of it in this diluted form of 
sewage water. That mode of ajiilying it is necessarily 
mstiictcd to lands in the vicinity of towns. Hitherto the 
numerous and costly atlonqits that have been made to 
separate tho fertilising matter from the water m wliich it 
is containod have jiroved utter failures Tho most feasible 
l)lan for the utih,satiun of night-soil that we have hitherto 
heard of is that brought forward by tlio Bcv. Henry Motile, 
Foidington Vicarage, Devon. In a tract addressed to cot- 
tagers he says, — “ How, my discovery is this : The earth 
of your garden, if dried — or dried and powdered clay — ^will 
suck up the liquid part of tho privy soil ; and, if apifficd 
at once and car'efidly mixed, will destroy all bad smell and 
aU nasty aiipcaranco in the solid i)art, and will keep all the 
value of the manure. Throe half pints of earth, or even 
ono junt, will bo enough fur each time. And earth thus 
mixed even once is very good manura But if, after mixing, 
you throw it into a shed and dry it, you may use it again 
and again; and the oftenor you use it the stronger the manure 
will be. I have used some seven and oven eight times ; 
and yet, oven after being so often mixed, there is no had 
smell with the substance ; and no one, if not told, would 
know what it is.” To adajit a privy for using dried earth 
in this way, he says, — “ Let the seat be made in the com- 
mon way, only without any vault beneath. Under the seat 
IjlacG a bucket or box, or, if you have nothing else, an old 
washing-pan. A bucket is the best, because it ' is more 
easily handled ; only let it have a good-sized bail or handle. 
By the side of tho seat have a box that will hold (say) a 
bushel of dried earth, and a scoop or old basin that will 
take up a pint or a pint and a half, and let that quantity 
of earth be thrown into tho bucket or pan every time it is 
used. Tho bucket may bo put in or taken out from above 
by having the whole cover moved Avith hinges , or else, 
through a door in front or at tho back.” He has also in- 
vented and patented an eartJtrcloset, as a substitute for the 
ordinary water-closet, which ho describes thus : — “The back 
contains dried and sifted earth, which enters tho pan 
tlirough a hole at the back of it, and covers the bottom. 
The bottom is moved by the handle and lever ; the side of 
the pau acta as a scraper; and aU that is upon the bottom 
is pushed off, f alling into the bucket or shaft below. The 
earth thus applied at once prevents fermentation, and almost 
all exhalation and offensive smell The bottom returns to 
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its pkce by means of a spring, and a fresh supply of the 
earth falls upon it from the box.”^ 

This scheme has now been tested for a sufiicient length 
of time, and on a wide enough scale, to show that in the 
case of private houses iu rural districts, as w'ell as in prisons, 
asylums, hospitals, pubhc schools, military canixjs, and fac- 
tories, it is entu’ely successful as regards the sanitary results 
of its use, and the value of the manure when applied to 
gardens attached to the premises from which it is obtamed. 
But the cost and annoyance of moving so buUcy a substance, 
and the Hnnn.11 percentage of fertihsing matter contained in 
it, forbid the expectation of its being adopted in towns. 

Section 8 . — Seci-Weetl 

Along our sea-board large supplies of useful manm’e are 
obtained in the shape of di-ifted sea-weed. This is cither 
applied as a top-dressing to grass and clover, jiloughed in 
with a light furrow, for various crops, or mixed in dung- 
heaps. It requires to be used in large quantities per acic 
— ^from 40 to GO loads— and is evanescent in its effects. 
Grain grown on land manured wuth sea- weed is generally 
of fine quality, and is in repute as seed corn. 

Section 9. — Manure Crops. 

Crops ofBuchuheatj Bape, Vetches, and Mustard are some- 
times ploughed in, while in a green, succulent slate, to 
enrich the land. It is, however, more usual to fold sheep 
on such crops, and so to get the benefit of them as forage, 
as well as manure to the land. The loaves of turnips arc 
frequently ploughed in after removing the bulbs, and have 
a powerful fertilising effect. 

Sechm, 10. — Lme. 

Besides manures of an animal and vegetable origin, vari- 
ous mineral substances are used for this purpose. Tlio 
most important and extensively used of those is lime. In 
the drier parts of England it is not hold in much esteem, 
whereas in the western and northern counties, and in Scot- 
land, its use 13 considered indispensable to good farming. 
Experienced farmers in Berwickshire consider it desirable 
to hme the land every twelve years, at the rate of from 
120 to 200 bushels of the unslacked lime per acre. It is 
found especially beneficial in the reclaiming of moory and 
boggy lands, on which neither green nor gram crops thrive 
until it has been applied to them. Its use is found to 
improve the quality of grain, and to cause it in some cases 
to ripen earlier. It facilitates the cleaning of land, certain 
weeds disappearing altogether for a time after a dressing 
of lime. It is the only known specific for the disease in 
turnips called “ fingers-and-tocs,” on which account alone it 
is frequently used in circumstances which would otherwise 
render such an outlay unwarrantable. The jiractice, stiU 
frequent, of tenants at the beginning of a nineteen years’ 
lease, liming their whole farm at a cost per acre of from 
£3 to £5, proves conclusively the high estimation in whicli 
this manure is held. The belief — ^in which we fuUy concur 
—IS however gaming ground, that moderate and frequent 
applications are preferable to those heavy doses at length- 
ened intervals. 

When bare fallowing was in use, it was commonly to- 
wards the close of that process that lime was applied. 
Having been carted home and laid down in large heaps, it 
was, when slaked, spread evenly upon the surface and 
covered in by a light furrow. It is now frequently spread 
upon the autumn furrow preparatory to root crops, and 
worked in by harrowing or grubbing, and sometimes by 
throwing the land into shallow ndgelets. Another method 

^ Manure for tJie Millicm, by Rev. Henry Moule, price Id. Hr 
Moule has also publislied a pamphlet on the same subject, cnhtlcd 
National Eealtli and Wealth 


much used is to form it into compost u ith decayed quickens, 
parings from road-sides and margins of fields, &c., which, 
after thorough intermixture by frequent turnings, is spread 
evenly upon the land when in grass. A cheap and effectual 
way of getting a dressing of such compost thoroughly com- 
minuted and incorporated with the surface soil, is to fold 
sheep upon it, and feed them there with turnips for a few 
days. The value of such compost is much enhanced by 
miYing common salt with the lime and earth, at the rate ( f 
one part of salt by measure to hvo parts of lime. A mixlui e 
of these two substances iu these propoitions prepared umli r 
cover, and apiihed in a powdeiy state, is much ai>proved as 
a sxning top)-drcssing for corn crops on light soils. Iu 
whatever way luno is applied, it is impoitant to rcineniber 
that the carbonic acid wluch lias been expelled from it by 
subjecting it in the lulu to a red heat, is quickly rogaiiiccl 
from the almosxjherc, to which therefore it sliould bo as 
little exposed as possible before aiiplying it to the land. 
A drenching from heavy ram after it is slaked is also fatal 
to its usefulness. Careful farmeis tliciefore guard against 
these evils by lajung on Hmo as soon as it is slaked; or 
when delay is unavoidable, by coating these heaps vitli 
earth, or thatching them u ith straAV. In order to rcaii llio 
full benefit of a dressing of hmo it must be so applied as, 
while thoroughly incorporated uitli the soil, to be kept near 
the siuface. This is more iiarticularly to be aitiuidod to in 
laying dowu land to pasture. This fact is so aa ell illusti at oil 
by an examjilo quoted iu the aiticlo “ xVgriculturo” in the 
7th edition of the present woik that avo here repeat it. 

“ A few yeni’s after 1754,” says Mr Dnwson, “haring a consiilei 
able extent of oiitlieldlandin fallow, Avliich I Avisbeil to lime previous 
to its being laid down to iiaslure, and finding tli.it I could not 
obUin a siUlieieut rpniiilily of liuio for the wliole in prnpei time, I 
AA'as indneed, fioin olism'ing the eH’cels of fine loam upon Ihe hnrf.’ce, 
of similar soil, evon Avlien covered Avith lient, to liy a small ipumlify 
of hme on llio surface cif tins f.dlo\\’, instead of u huger (juanlity 
ploughed doAvn iu the usual luinmcr. Accoidiiiely, m iJn* uutunni, 
about twenty airts of it Avcic AVullliaiTOAicd in, ami then alunit iiftj- 
six ’Wmebester bushels only, of uu'thikeil Imii', AAeie, uftir belli;; 
slaked, carefully spread upon each Unglish aeip, and iimnedialely 
well liarrowcd m. As many pieces of tho lime, whn li had not been 
fully slaked at lii'hi, were graduidly reduced to powdt r by the dei^a 
and moibtme of the earth, — to nn.x therewith the loil, the hind win 
again well hanwed in tliiee or four d.iys thereafter. Tin's land v...s 
sown in the spnng Aidth oats, with Avhile and red eloA'or and rye-gra* s 
seeds, and well hairowed A\ithout being jdouglied again. The crop 
of oats AAds goal, tho phiiils of guess sulUeienlly numerous ami 
hculUiy ; and they foiined a A'cry liue pastuii', Avlneh eontinueil good 
until jiloughed some years after for coin. 

“ Ahont tu'idve years aftenrards I took a lease of the hilly f.nin 
of Gmbbet, many parts of wlneli, though of an eaitliy mould toler- 
ably deep, were too sU ep and eleAMtcd to be kept in tilliige. As tin c 
lands hud been muche\h.imitLd by cropping, and m iv lull ofeom li- 
{P'iiss, to deidioy that and pioeinc a eoA-er of f.ne gM'-s, I fallov.ed 
them, and laid on the same rpumtily oflimeiier aere, tlien liaiiwed 
and soAved oats and grass-seeds in the .spiing, evaetly as in tho last- 
mentioned expeiiuieiit. The outs were a lull erop, and the plants 
of grass abundiuit StA'iral of those fields haA'ebeisi iioAV abOA'C thirly 
j'lMi 1 in pasture, and are still pioilueing Aihite i lover ami other fmb 
grasses ; no lu-nt or fog has yet ap]T‘nred upon them. It deservi 'i 
particular notice, that more than iyrble the <iu.intity of lime v. as laid 
upon fields adjoining of a similiir soil, but uhieh being filler lor 
occasional tdlage, upon Iheiii the lime amh plongdii d in. These lit Ms 
Avere also soaati aaiLL. oats and g'lasi ri eds, TIk' latter throve Avell, 
and gave a fine pasture tho Ih-st ye.ar; but afterAAsards the knt 
spread so fast, that in three years there Avas more of it than of tho 
finer grasses.” 

The conclusions which. Mr DaAvsen draws from las ex- 
tensive practice in tho use of lime and dung deserve the 
attention of all cultiArutors of similar land 

“1. That aiiimfd dung dropped upon co.arf.e benty paslnrc pro- 
ducp.s little or no imitroA'cment upon tbem ; and that, mm wnen 
sheep or cattle are ronfined to a small space, a.<i in tlio case of 
folding, their dung erases to produce any beneficial effects after a 
feAV years, whether the laud is continued in Tiasturc or brought 
under the plough. 
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“ 2. That even when land of this description is well fallowed 
and dunged, hut not limed, though the dung augments the pioducc 
of the subsequent crop of grain, and of grass also for two or three 
years, its elfeets theieatter are no longer diacermble eithei upon 
the one or the other. 

“3. That when this land is liiued, if the lime is kept upon the 
sill face of the soil, or well nujcr.d vitli it, and then hud down to 
pasture, the finer grasses continue in possession of the soil, even in 
elevated and exposed situations, for a gieat many years, to the 
exclusion of bent and fog. In the case of Grubbet-luLls, it -was 
olueived, that moie than thirty yeais have now elapsed. Eeaides 
this, the dung of the animals pa.sturt‘d u])on .such hind adds evciy 
year to the luxuriance, and imxiroves the quality of the pasture, 
and augments the productive powers of the soil when afteiwaids 
ploughed for gram, thus producing upon a henty outfield soil 
cflects similar to what are expeiieiiced when rich inheld lauds have 
been long in pastuic, and which aie theieby inoie and nioie 
enriched. 

“4. That wdiena large quantity of lime is laid on such land, 
and ploughed down deep, ^e same elfects will not be pioduced, 
whether m respect to thu permaueut fiucuess of the pastuie, its 
gradual amelioration by the clung of the animals ilcpasturcd ou il, 
or its fertility w'hcn afterwards in tillage On the coutiary, nuless 
the surface is fully mixed with lime, the coaiso grasses will m a 
lew years regain possession of the soil, and the dung theiealter 
deposited by cattle will not clinch the land for subsccpicnt till.igc. 

“Lastly, It also appears fiom what has been st.ilcil, tied the 
four-shift husbandry is only proper foi very rich laud, or in situa- 
tions where tlioie is a full command of dung ; that by far the 
gioatest pait of tlie land of this country reipiiies to be continued m 
grass two, thiee, four, or inore year-s, according to its nalui-al 
poveily; tlmt tlie objection made to thii, viz, that the coarse 
grasses in a few’ yc.ois usurp poosession of the anil, must be owing 
to the surface soil not being sufflciently mixed with lime, the lime 
havmg been coverL4 too deep by the plough "--Farmers' Maijauiu, 
vol. xm. p. CD. 

Section 11. — Marl. 

Our remarks Iiitlierto have had reference to carbonate of 
lime in that form of it to wliicli tbo term lime is exclusivoly 
applied by farmers. But there are otlior substances fre- 
quently applied to land wMcli owe their value chiefly to 
the proseuoo of this mineral. The most important of these 
is marl, which is a mixture of carbonate of Imio until cLxy, 
or with clay and sand, and other compounds. WTien tins 
substance is found in the proximity of, or lying under, 
sandy or peaty soils, its application in cunsiderablo doses is 
attended with the vor^' best effect-s. The fen lauds of 
England, the ino.sscs of Lanca.shirc, and sandy soils ii 
NorfoUc and elsewhere, have been immensely improved in 
this way. In Lauca.shire, marl is carried on the mo,sses by 
means of portable railways at the nite of 150 tons, and at 
a cost of about per acre. In Ike fens long trenches ai'C 
dug, and the subjacent marl is thrown out and sprcail ou 
either side at an expense of 54s. per acre. By this proco.ss, 
often repeated, of dayiiuf or mriHing, as it is variously 
called, the appearance and character of the fen lands have 
been totally changed, excollent wheat being now raised 
whore formerly only very inferior oats were produced. As 
the composition both of peat and of clay marl varies exceed- 
ingly, it is always prudent, either by limited experunont or 
chemical analysis of both substances, to ascertain the effect 
of their admixture. Lime is ahvays present in those cases 
which prove most successful ; but an overdose does harm. 

Section 12. — Shell-Marl. 

Under some mosses and fresh-water lakes extensive de- 
posits of sheU-marl are frequently found. It contains a 
larger percentage of lime than clay marl, and must bo 
applied more sparingly. 

Section 13.- — ChalJc. 

Throughout the extensive chalk districts of England, 
the practice of spreading this substance over the surface of 
the land has prevailed from the remotest times. In the 
case of the Lincolnshire Wolds, once as celebrated for 
desolate barronuess as they now are for high culture and 


smiling fertility, chalking was one impoi-tant moans of biing 
ing about this woudciful improvement, as it stiU is in 
maintaining it “ The soil being but a few inches in depth, 
and often containing a largo proportion of flints, naturaUy 
possesses very httlo feiUhty — often being a light sand, not 
btioug enough naturally to grow turnips — so that the 
faimei’s were at first obhged to mahe a sod, and must now 
maintain its new'-boru productiveness. The three principal 
means by which this is done are the piocosses of chalking ^ 
and honing, and manuring with sheep. A diussing of 80 or 
100 cubic yai’ds jjcr acre of chalk is spiead upon the land, 
and then a crop of barley is obtained if possible, being sown 
mth scods for grazing The fields are grazed with shoop 
two years, the sheep being at the same time fed with od- 
cake , and then the land w'ill be capable of producing a fine 
crop of oats. Bones are also used frequently for the barley 
crop, and w^hon they first came into use weic thrown upon 
Iho land in a chopped state, neither broken nor crushed, 
and as much as 40 or even 60 bushels per acre. The 
boumg and sheep-feeding are in constant operation, but 
chalking is lequired only at intervals of a few years. Ou 
the western side of the Wold district, wheievcr the chalk 
adjoins the w'hite or blue marl, an extensive ajDijlication of 
it IS made to the surface. Thus immense quantities of 
cjarth and stone have boon added by manual labour and 
horse cariiago to the thin covering of original soil j and, 
besides this, the sod is being continually deepened by deep 
ploughuig, the chalk fragments thus brought to the surface 
emmbhug into mould. 

In Doraotshu*© “it is usual to chalk the land once in 
twenty yeai.s, the sour description of sod being that to which 
it is found most advantageous to apply it. Tho chalk is 
dug out of pits in the field to which it is applied, and it is 
laid on sometimes with barrows, but chiefly with the aid 
of donkeys. Tho first method costs 40s. an acre, tho last 
Sort, when hire donkeys are used , 20s. to 25s. where tho 
donkeys are tho property of tho farmer. The chalk is laid 
ou in largo lumps, which soon .break down by tho action of 
frost and exposure to tho wmathcr. Chalk is occasionally 
buniod and applied as limo, in which state it is preferred 
by many farmers, notwithstanding tho additional cost of 
the burning.”- 

Section 1 1. — Shell-Saml and Limestone Gravel, 

On tho western shores of Great Britain and Ireland are 
found gi-eat quantities of sand mixed with sea-shells in 
minute fragments. This calcareous sand is carried inland 
cousidorahle distances, and applied to tho land as lime is 
elsew hero. Limestone gravel is also found in various places 
and used in the same w'ay. 

Section 15. — Gypsum. 

Sulphate of lime or gypsum is considered an excellent 
top-dressing for clover and Idndrod plants. It is thought 
by some that tho failure of red clover is to be accounted 
for by the rcjioated crops of that plant having exhausted 
the gypsum in the soil. Its apxjlication has boon followed 
by favourable results in some cases, but has yet quite 
f^ed in others. It is applied in a powdered state at tho 
rale of tioo or three ewt i)er acre when tho xilants are moist 
with rain or dew. 

Section 16 . — Burnt Clay. 

About fifty years ago burnt clay waa brought much into 
notice as a manure, and tried in various parts of tho country, 
but again fell into disuse. It is now, how^ever, more exten- 
sively and systematically practised than ever. Frequent 

' “Farming of Lincolnshire,” by Jolm Algernon Clarke j Jamnal 
of Boyal Agricrdtural Society, xii. 831. 

* See Coird’s Mngliah Agricvltw^e, 1850 aaid 1851, p. Cl. 
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reference to the practice is to be found in the volumes of 
the Journal of the Royal Ayneultxiral Society of Rngland 
This burning of clay is accomplished in several ways. 
Sometimes it is burned in large heaps or clamps contaimng 
from 80 to 100 cart-loads. A fire being kmdledwith some 
faggots or brushwood, which is covered up with the clay, 
taking care not to let the fire break out at any point, more 
fuel of the kind mentioned, or dross of coals, is added as 
required, and more clay heaped on. A fierce fire must be 
avoided, as that would make the clay into brickbats A 
low, smothered combustion is what is required; and to 
maintain this a good deal of skill and close watchmg on the 
part of the workman is necessary. A rude kiln Ls sometimes 
used for the same purpose. Either of these plana is suitable 
where the ashes are wanted at a homestead for absorbing 
liquid manure, (kc. ; but for merely spreading over the land, 
that called clod-burning is 2 )referablo, and is thus described 
in volume viii. page 78, of the Royal Ayricultaral Soctetifs 
Journal. — “EoU and harrow, in dry weather, tiU the 
majority of clods are about the si/e of a largo walnut; no- 
thing so good as the clod-crusher to forward this operation ; 
when perfectly dry, collect them into rows about six yards 
apart, with iron-tecthed rakes ; take a quarter of a whin 
faggot, or leas, according to size, previously cut into lengths 
by a man vdth an axe ; place these pieces about four yards 
ajiart in the rows, cover them with clods, putting the finest 
mould upon the top of the heap, to prevent the fire too 
quickly escaping ; ohserve the wind, and leave an opening 
accordingly ; having set fire to a long branch of whin, run 
from opening to opening till two or three rows are hghted, 
secure these, and then put fire to others, keeiuug a man or 
two behind to attend to the fires and earthing up till the 
quantity desired may bo burned, which will generaEy take 
four or five hours, say from 25 to 35 loads per acre of 30 
bushels per load. 

This work is often put out to a gang of men at about 
lOs. per acre for labour, and the whins cost 4s. Cd. per acre, 
not including the carting. 

“ When the heaps are cold, spread and plough in. The 
great advantage of burning clods in these small heaps, in 
preference to a large one, is the saving of expense in collect- 
ing and spreading ; there is much less red bnek earth and 
more black and charred ; no horses or carts moving on the 
land whilst burning ; and a large field may be all burned 
in a day or two, therefore less liable to be delayed by wot 
weather. In the heavy laud part of Suffolk, the farmers 
purchase whins from the light land occupiers, and often cart 
them a distance of fourteen or sixteen miles, when there is 
no work pressing on the farm. These are stacked up aud 
secured by thatching with straw, that they may be dry aud 
fit for use when required. Bean straw is the next bc.st fuel 
to whins or furze, and it is astonishing to see how small a 
quantity will bum the clods if they are of the proper size 
and dry. Observe, if the soil is at all inclined to sand, it 
\yill not burn so well. I will here mention, that I often 
sift and store up a few loads of the best blackened eaiUi 
to drill with my turnips, instead of buying artificial 
manure, and find it answers remarkably well, and assists in 
maintaining the position that a heavy land *arm in Suffolk 
can be farmed in the first-rate style without foreign 
ingredients." 

Burnt clay is an admirable vehicle for absorbing liquid 
manure. ^ A layer of it in the bottom of cattle-boxes does 
good service, at once in economising manure, aud in yielding 
to the cattle a drier bed than they would otherwise have 
until the litter has accumulated to some depth. Valuable 
results have also been obtained by using it for strewing over 
the floors of poultry-houses, and especially of pens in which 
sheep are fed under cover. In the latter case it is mixed 
with the excrements of the sheeji as they patter over it, and 
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forms a substance not unlike guano, nor much inferior 
it as a manure. As an apiilication to sandy or challcy soils 
it is invaluable. It is mainly by this use of burnt clay, in 
combination with fattening of sheep under cover, that Mr 
Eandell of Chadbuiy has so astonishingly increased the 
iiroductiveuoss of his naturaUy poor clay soil. A Berwick- 
shire proprietor, himself a practical farmer, who Msited Mr 
Eandell’s farm in the summer of 1852, thus writes : — ‘'I 
have visited most of the best managed fauns in England, at 
least those that have so much of late been brought under 
general notice ; but \ritbout exception, I never saw laud in 
the sifleuclid condition his is in. The beauty of the system 
litis 111 the cheap method by which he has imparted to it 
this fertility, and in the maiiuor in which lie keeps it up. 
A large jtait of the farm consisted, fourteen yoais ago, of 
poor clay, and was valued to him at his entry at 7.s Ucl. per 
acre. It is now bearing inagnifieent cro 2 )s of all kinds, 
the wheat being estimated to yield from 0 to 7 quarters 
per acre. 

“Mechi has ciiiichcd Tiptroe-heath, it is true ; but tlien 
it is effected at a oost that will make it impossilflo for him 
to be repaid. Mr Eandell, on the otlicr hand, has adojitcd 
a course that is nearly solf-sup 2 )ortnig, his only cost being 
the lueparation of the clay. Ilie groat secret of his success 
lies m his mode of using it ; ainl as 1 never heard of a 
sinulcir iiroce.s.s, 1 will buefly cxjtlain to you how it ls done : 
— His heavy laud not 2 )ormitting him to consume the turnip 
aud mangold crops on tlio ground, ho carts them homo, and 
feeds his sheep in large sheds. They do not stand on boards 
or straw, but on the burnt clay, winch altbrds them a 
beautiful dry bed; and whenever it gets the least daiiq) or 
duty, a fresh coating is put under them. The mound nsci 
in height; and in Eebniary, w’hen the shear] ing.s are sold 
(for the shcoi) arc only then twelve moiitlis old), the mass 
is from 7 to 8 feet deep. IIo was sheaiing his lambs when 
I was there, as he consnlers they thrive much better in the 
sheds without their fleeces. They aie half-bred Bhrojishiro 
downs ; and at the ago I mention, attain the great W’eiglit 
of 24 lbs. per quarter. 

“ I walked through the sheds, but of euurf.e they were 
then emiity. I saw the cuonnnus (piantity of what he 
called his ‘ home-made ^lano ; ' the smell from it strongly 
indicated the ammonia it coutaiued. lie hail suwm his tur- 
nijis and other gi-een crojis wdth it, and what remained lie 
used for the wheat in autumn. He assured mo luj had often 
tested it with other manures, and always found 10 tons of 
the compound quite outstrip 4 cwt. of guano, when they 
wore ajJplied to an aero of land sci)arately," 

Section 17 . — Charred Real. 

Charred peat has boon excessively extolled for its value 
as a manure, both ■when ap]3liod alone, and still more in 
combination with night-soil, sewage w’atcr, and similar 
matters, w'hich it dries and deodorises. »So great W’erc the 
expectations of an enormous demand f(»r it, and of the 
benefits to result to Ireland by thus disposing of her bogs, 
that a royal charter was granted to a conqiuny by whom 
its manufacture was commenced on an imposing scale. 
This charcoal is doubtless a useful substance ; but, as Dr 
Anderson has .proved, peat, merely dried, is a better 
absorber and retainer of ammonia than after it is charred. 

Section 18. — Soot. 

Soot has long boon in estimation as an cxccllont top 
dressing for cereal crops in the early stage of their growth, 
and for grasses aud forage iflants. It is applied at the rate 
of 16 to 30 bushels per acre. On light soils tho addition 
of 8 or 10 bushels of salt to tho above q'uantity of soot 
is said to increase materially its good effect. This 
mixture trenched, or deeply ploughed in, is also ro- 
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cominended as one of the most powerful of aU manui'es for 
carrots. 

In London Labour and the London Foot we find the 
following statistics as to metropolitan soot ; — 


Bush of Soot 
per annum 

“63,840 houses, at a yearly rental above £50, producing 

SIX bushels of soot each pei annum . . . 323,040 

90,002 houses, at a yearly rental above £30 and below 

£50, producing five bushels of soot each per annum 450,010 
163,880 houses, at a yearly rental below £30, producing 

tivo bushels of soot each per annum . . . 327,760 


The 

may 

will 


Total number of bushels of soot annually pro- ) i mA om 
duced throughout London . . . J L 100, 810 

price of soot per bushel is but 5d , and sometimes 4-id , but 5d. 
be taken as an average hTow, 1,000,000 bushels of soot at 5d 
be found to yield £20,833, 63. 8d. per annum.” ^ 


Sectiofii 19. — Salt. 

Common salt has often boon commended as a valuable 
manure, but has never been used in this way with such uni- 
form success as to induce a general recourse to it. We 
havG already spoken of it as forming a useful compound with 
lime and earth. It can also be used beneficially for the 
destruction of slugs, for which purpose it must be sown 
over tlio surface, at the rate of four or jive bushels per acre, 
early in the morning, or on mild, moist days, when they arc 
seen to bo abroad. It is used also to destroy grubs and 
wireworm, for which purpose it is sown in considerable 
quantity on grass land some time before it is ploughed up. 
It can be used safely on light soils, but when clay pre- 
dominates, it causes a hurtful wetness, and subsequent 
uicrustation of the surface. Its aiiphcation in its unnuxed 
state as a manure is at best of doubtful benefit; but in 
combination with lime, soot, nitrate of soda, and perhaps 
also superphosphate of lime, it appears to exert a beneficial 
influence. 


S&Aion 20 . — Nitraie of Soda. 

Cubic saltpetre, or nitrate of soda, has now become one 
of our staple manures. The fertihsing power of common 
saltpetre or nitrate of potass has been known from the 
earliest times, but its high price has hitherto hindered its 
use as a manure, except in the form in which it is obtained 
as refuse from the gunpowder mills. The cubic nitre is 
brought from Peru, where there are inexhaustible supplies 
of it. The principal deposits of nitrate of soda are in the 
plain of Taraarugal, at a distance of 18 miles from the coast. 
The beds are sometimes 7 or 8 foot in thickness, and 
fi'om these it is quarried with ease. It is not found in a 
perfectly pure state, but contains a mixture of several sub- 
stances, chiefly common salt. To fi,t it for certain uses in 
the arts, it is subjected to a process of purification by boiling 
and evaporation. But for its use as a manure this is 
altogether unnecessary, and the cost would be greatly 
lessened if the nitmte were imported as quarried. As 
cubic nitre and guano contain very nearly the same per- 
centage of nitrogen (the element to which the fertUi^g 
power of all manures is mainly due), it may seem sur- 
prising that the former should ever be used in preference 
to the latter. In practice, however, it is found that 
when appHed as a top-dressing in spring, the former 
frequently yields a better profit than the latter ; and hence 
the importance to farmers of getting it at a more reason- 
able price. Nitrate of soda is used as a manure for grain 
and forage crops. It is now extensively used as a top- 
dressing for wheat. For this purpose it is applied at the 
rate of 84 per acre, in combination with 2 cwt. of salt. 
The nitre and salt are thoroughly mixed, and carefully sown, 


by hand, in two or throe equal portions, at iiitervals of 
several weeks, beginning early in March, and finishing by 
the third week in April. If nitre alone is used, it has a 
tendency to produce over-luxuriance, and to render the crop 
liable to lodging and mildew. But the salt is found to 
correct this over-luxuriance, and a profitable increase of 
grain is thus obtained. Mr Pusey^ informs us that an 
application of 42 H) of nitrate of soda and 84 H) of salt per 
acre, apphed by him to ten acres of barley that had been 
injured by frost, had such an effect upon the crop, that he 
had seven bushels more grain per acre, and of better quality, 
than on part that was left undressed for comparison. 
These seven bushels per acre were attained by an outlay of 
6s. 4d. only. This nitre is also applied with advantage to 
forage crops Mr Hope, Fenton Barns, East Lothian, states 
that he finds the use of it as a top-dressiiig to clover, at the 
rate of one cwt. of nitrate and two of guano per acre, profit- 
able. Its beneficial effects are most ajiparent when it b 
applied to hght and sterile soils, or to such as have been 
exhausted by excessive cropping. 

Section 21. — Potash. 

Grudo potash, or kaiuite, has of recont years been largely 
impoited from Germany, and has been somewhat exten- 
sively used in combination with other manures for potatoes 
and other root crops — ^two cwt. per acre being a conunoa 
rate for the potash. 

Section 22 . — Artificial Manures. 

Besides those substances, the most important of winch we 
have now enumerated, which are available as manure in 
their natural state, there are various chemical products, 
such as salts of ammonia, potash, and soda, copperas, sul- 
phuric and muriatic acid, &c., which, in combination ■with 
lime, guano, night-soil, and other substances, are employed 
in the preparation of manures, with a special view to the 
requirements of particular crops. In some cases those pre- 
parations have boon eniinontly successful, in others but 
doubtfully so. Many failures are probably due to the 
spuriousness of the article made use of ; as it is known that 
enormous quantities of worthless rubbish have, of late 
years, boon sold to farmers, under high sounding names, 
and at high prices, as special manures. We would recom- 
mend those who desii’e information regarding the pre- 
paration and use of such compounds to study the aiticlc on 
Agricultural Chemistry, by Mr Lawos of Eothamstoad, in 
the Journal of the Loyal Agricultural Society of^ England 
(voL -viii. p 226) ; the accounts of experiments with special 
manures in tho Transactions of the Highland and Agtir 
cultural Society of Scotland; and the articles relating to 
Agricultural Chemistiy in Morion's Cyclopcedia. Those 
who purchase manures of this kind ought to be very care- 
ful to insist in every instance upon the seller producing 
an analysis by some chemist of established character, and 
granting a wntten warranty that the article sold to them 
b at least equal to the value indicated by the analysis. 
Were all farmers to insist upon this mode of buying their 
manures, they would at once put an end to that wholesale 
system of fraud by which they have been so enormously 
cheated of late years. 

In applying those concontraled manures, those only of a 
slowly operating character shoidd be used in autumn or 
winter, and at ■^at season should invariably be mixed wi^ 
the son. Those in which ammonia abounds should in 
spring also he mixed with the soil when crops to which 
they are appKcd are sown. When used for top-dressing 
gro’wdng crops they should be applied only in wot 
weather. 


* Journal (f Royal AgHcvliural Society, rol. riii. p. 849. 

!• — 45 


' Fcmneti Magazine for March 1862, p, 264. 
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CHAPTER XI 

CULTITATED CEOPS — GEAIN CEOPS. 

Pursxiing tlio i)laE announced, at the outset, vtg have noxv 
to speak of field crops, and shall begin with the cereal 
grasses, or white-corn crops, as they are usually called by 
farmers. „ . 

Section 1 . — Wheat 

It is unnecessaiy to dwell upon the value of this grain to 
the farmer and to the community. It constitutes emphati- 
cally our bread-corn — our staff of life. Wlule its increased 
con.smnption is, on the one hand, an indication of an 
improved style of hving among the general population, its 
extended culture points, on the other, to an improving 
agiiculture, as it is only on soils naturally fertile, or that 
have been made so by good farming, that it can be grown 
with success. lYhoat is sown both in autunm and spring, 
from which circumstance attempts have been made to 
classify its varieties by ranging them under these two 
general heads. This distinction can only serve to mislead ; 
lor while it is true that there are varieties best adapted for 
autumn and for spring solving respectively, it is also true 
that a majority of the kinds most c.st corned in Britain admit 
of being sown at cither season, and in practice are actually so 
treated It is not our intention to present a list of the 
varieties of wheat cultivated in this countiy Those are 
very numerous already, and are constantly being augmented 
by the accidental discovery of now varieties, or by cross- 
impregnation artificially brought about for this purpose 
The kinds at present in greatest repute in Scotland arc the 
hardier loldte wheats^ among which Huntei^s white still 
retains the first place. There are many kinds which, m 
favourable seasons, produce a finer sample ; but its hardi- 
ness, productivoncs.'i, and excellent milling qualities, render 
it a general favourite both with farmers and miUers. Its 
most marked characteristic is, that in rubbing out a single 
ear, part of the grains are found to be opaque and white, 
and others flinty and reddish coloured, as if two kinds of 
wheat had been mixed together. Selections from Hunter’s 
wheat have been made from time to time, and have obtained 
a measure of celebrity under various local namea The 
most esteomod of those is the Uopeton wheat. On very 
rich soils both these varieties have the fault of iiroducing 
too much straw, and of being thereby hable to lodge. 
Hence, several new kinds with stiffor straw, and consequent 
lessened liability to this disaster, are now in request in 
situations where this evil is apprehondod, Fenion wheat, 
possessing this quality in an enuiient degree, and being at 
the same time veiy productive, and of fair quality, is at 
present extensively cultivated. It has the peculiarity of 
producing stems of unequal height from the same root, 
which gives a crop of it an unpromising appearance, but has 
perhaps to do with its productiveness. The red-straw white 
and Piper^s thich-set have properties similar to the Fenton. 
Piper’s had the repute of being the shortest and stiffest 
strawed wheat in cultivation, but after a brief popularity 
IS now never heard of. The red-chaf white is 'pmdvic^ye, 
and yields grain of beautiful quahty, but it requires 
good seasons, as it sheds its seeds easily and sprouts 
qmckly in damp weather. The Ohiddam, Fmmp, white 
Kent, and Talavera, have each their adWers, and are 
all good sorts in favourable seasons j but, in Scotland at 
least, their culture is attended with greater ris k than the 
kinds previously named; they require frequent change of 
seed from a sunnier climate, and are only adapted for dry 
and fertile soils with a good exposure. A new sort, called 
square-head, has quite recently been introduced, and is 
reported to be so exceedingly proHfic as to yield from six to 
eight bushels more per acre than any wheat provioudy in 
cultivation. As red wheats usually scU at from 2s. to 4s. 


less per quarter than white wheals of similar quality, they 
are less grown than heretofore. But being more hardy and 
less hable to mildew and sprouting than the finer white 
wheats, a recurrence of unfavourable seasons always leads 
to an increased cultivation of them. Some of these red 
wheats are, however, so productive that they are preferred 
in the beiit cultivated districts of England Spaldings 
prolific holds a fiist place among these, bemg truly iirohfic, 
and producing gram of good quality. In Scotland it 
shows a tendency to produce a rough quality of grain. 
The Northumlejiand red and the golden o'eeping are there 
in estimation; the former being web. adapted for spring 
sowing, and the latter for poor soils and exposed situations. 
Severd now varieties of wheat have recently been intro- 
duced by Mr Patrick Sheriff of Haddington, formerly of 
Mungoswells. One is a large-grained red wheat, another 
somewhat resembles Hunter’s in colour, and the third has 
grain of a iiearly whiteness. They have aH the peculiarity 
of being bearded. They are all tme autumn wheats ; but 
they seem also well adapted for spring sowing, as they ripen 
early. A red bearded variety, usually called Aqridl wheat, 
from its prosiiering most when souti in that month, and 
which mdeed is a true summer wheat, is sometimes grown 
with advantage after turnips, when the season is too 
advanced for other sorts. But except ujion poonsh clay 
S01I.S, it seems only doubtfully entitled to a preference over 
barley in such circumstances. The list now given could 
easily be extended ; but it comprises the best varieties at 
present in use, and such as are suited to the most diversified 
soils, seasons, and situations in which wheat can be grown 
m this country. In regard to all of them it is reckoned 
advantageous to have recom’so to frequent change of seed, 
and in doing this to give the preference to that which 
comes from a soil and chmate better and earlier than those 
of the locality in which it is to be sown. Every farmer 
will find it worth his while to be at pains to find out from 
whence he can obtain a change of seed that takes well with 
his own farm, and havmg done so, to hold to that, and 
even to induce his correspondent to grow such .sorts as he 
prefers, although he should have to pay him an extra price 
for doing so. An experienced farmer once remarked to the 
writer, that by changing his seed he got it for nothing ; 
that is, his crop was more abundant by cd least the quantity 
sown, from the single chcumstance of a suitable change of 
seed. It is proper, however, to state, that this jiractice of 
changing the seed is founded more upon mere opinion than 
upon wcU-ascertained facts, and that in those instances 
where it has been followed by beneficial results nothing is 
known of the causes to which such success is due. It is 
much to be desired that our agiicultural societies should 
address themselves to the thorough investigation of a 
question of such vital importance. In fixing upon the kind 
of wheat which he is to sow, the farmer will do well to look 
rather to productiveness than to fine quality. For however 
it may gratify his ambition to show the heaviest and 
prettiest samiile in the market, and to obtain the highest 
price of the day, no excellence of quality can compensate 
for a deficiency of even a few bushels per acre in the yield. 
It is of importance, too, to have seed-corn free from the 
seeds of weeds and from other grains, and to see that it be 
true of its kind. Farmers who are systematically careful 
in these respects frequently obtain an extra price for their 
produce, by selling it for seed-corn to others ; and even 
millers give a preference to such dean samples. 

But there are seeds which no amount of care or accuracy 
in dressiag can remove from seed-com — viz., those of 
certain parasitical fungi, which must be got rid of by a 
different process. The havoc caused to wheat crops by 
bunt, blackball, or pepper-brand {Ifredo caries or Tilletia 
caries), before the discovery of the mode of preventing it 
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by steci»ing tlie sced-corn in some acrid or caustic bath, was 
often ruinous. The plan at first most usually adopted was 
to immerse the seed-wheat in stale chamher-he, and 
afterwards to dry it by mixture -vvath quick-hme. This 
piclde, as it is called, is usually efficacious ; but the hme 
vexes the eyes and excoriates the hands and face of the 
sower, or clogs the hopper of the sowing-machinc, and has 
theiefore been superseded by other substances. Blue 
vitiiol (sulphate of copper) is as good as anytliing for this 
purpose, and is used in the foUowmg manner. A solution 
is prepared by dissolving powdered suljihato of copper in 
water, at the rate of two ounces to a pint for each bushel 
of wheat. The grain is emptied upon a floor ; a httle of it 
is shovelled to one side by one person, while another 
spriiildcs the solution over it, and tins iirocess is continued 
untn the whole quantity is gone over. Tlio heap is then 
turned repeatedly by two persons working with shovels 
opposite to each other. After lying fur a few mmutes, the 
gram absorbs the moisture, and is ready for souung either 
by hand or machine. 

The season for wheat-sowing extends from September to 
April, but ordinarily that succeeds best which is committed 
to the ground during October and November. When 
summer-fallows exist the first sowings are usually made 
on them. It is desirable that the land neither be wet nor 
very dry when this takes place, so that the precise time of 
sowing is detormined by the weather j but it is well to 
proceed as soon after 1st October, as the land is moist 
enough to insure a regular gemination of the seed. 

Over a largo portion of England wheat is the crop 
usually sown after clover or one year’s “ seeds.” In sudi. 
cases the land is ploughed in the end of September, imme- 
diately harrowed, and wheat sown upon it by a drilling 
machine. On loose soils the land-prosser is frequently used 
to consolidate the soil and to form a channel for the seed, 
wliich in such cases comes up in rows, although sown broad- 
cast. It is more usual, however, first to level the pressed 
furrows by harrowing, and then to use the drill, by means 
of which various portable manures are frequently dej)Osited 
along wath the seed-corn. The sowing of wheat after clover 
or “ seeds,” as now described, is rarely practised m Scotland, 
wliero it so invariably fails as to show that it is unsuited to 
our northern climate. It is hero not unusual, however, to 
plough up such land in July or August, and to prepare it 
for wheat-sowing by what is called rag-fallowing. After 
the first ploughing the land is haiTowed lengthwise, so as 
to break and level the surface of the furrows and close the 
interstices without tearing up or exposing any green sward. 
It is then allowed to lie for ten or fouiteen days to allow 
the herbage to die, which it soon does at this season when 
light is thus excluded from it. A cross ploughing is next 
given, followed by repeated grabbings, harrowing, and 
rollings, after which it is treated in all respects as a summer- 
fallow. 

The fallow and clover leas being disposed of, the land 
from which potatoes, beans, pease, or vetches have been 
cleared off will next demand attention. 'When these crops 
have been carefully horse and hand hoed, all that is 
required is to clear off the haulm to plough and sow. If 
the land is not clean, recourse must be had to a short 
fallowing process before sowing wheat. For this puipose 
the surface is loosened by the broadshare and grubber, the 
weeds harrowed out and raked off, after which the land is 
ploughed and sown. On soils well adapted for the growth 
of beans and wheat, viz., those in which clay predomiaates, 
any lengthened process of autumn cultivation is necessarily 
attended with great hazard of being interrupted by rain, to 
the loss of seed-time altogether. Every pains should there- 
fore be tahen to have the land so cleaned beforehand that 
these unseasonable efforts maybe dispensed with; and to have 
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the sowing and harrowing to follow so closely ujion the 
ploughing as to dmunish to the utmost the risk of hindrance 
from wet w'oather. As the crops of mangolds, carrots, or 
turmps arrive at maturity, and are cither removed to the 
&tore-hea23 or coiismncd by sheep where they grow, succes- 
sive sowings of wheat can be made as the ploughing is 
accomplished and as the weather permits. It is to be 
noted, however, that it is only on sods naturally dry, or 
made so by thorough draining, and -which are also clean 
and in a high state of feriility, that wheat-sowing can bo 
continued with advantage during the months of December 
and Januaiy. If the w-hole of these conditions do not 
obtain, it is wiser to refrain until Februaiy or March. 
When these late winter sowings are made, it is of especial 
imjiortance to sow close up to the idoughs daily, as a vciy 
slight fall of rain will, at this season, unfit the land for 
bearing the harrows. This sowing and han-owing, m de- 
tail, is the more easily managed, that in the circumstances 
cross-harrowing is neither necessary nor exiiedieiit. Under 
the most favourable conditions as to weather and drainage, 
soils with even a slight admixture of clay in their composi- 
tion will at this season iilough iiji somewhat clammy, so 
that cross-harrowing pulls the furrow’s too much about, and 
exposes the seed, instead of covering it more perfectly. 
Two double turns of the harrows lenytkieise is as much as 
should be attempted at this season. 

The so-wmg of sjyring-witeat is only exjjcdient on diy and 
fertile soils with a good exposure. Unless the whole con- 
ditions are favoiuable, there is much risk of spring-sown 
w'heat being too late to be jiroperly ripened or well har- 
vested. On the dry and fertile soils in the vaUoy of the 
Tweed, where the entire fallow-break is sown with turnips, 
and where consequently it is difficult to get a large breadth 
cleared in time for sowing W'heat in autumn, it is the 
practice to sow it largely in February and March, and 
frequently -with good success. Many judicious farmers are, 
however, of opinion that, taking the average of a twenty 
years’ lease, barley is a more remunerative crop than 
siHing-sowm wheat, even under circumstances most favour- 
able to the latter. When it is resolved to try it, a very full 
allowance of seed should be given — ^not less than three 
bushels per acre, and will often be better. If the 
plants have room they will tiller ; and thus the ripening of 
the crop is retarded, the risk of mildew increased, and the 
quality of the grain deteriorated. As much seed should 
therefore be soivn as will yield jilants enou^ to occupy the 
ground fuUy from the first, and thus remove the tendency 
to tillering. By such full seeding a fortnight is frequently 
gained in the ripening of the crop, and this frequently 
makes all the differoiiee betw’een a remunerative crop and 
a losing one. 

Mu(fii controversy has taken place about the quantities 
of seed-wheat which should be used per acre. The advo- 
cates of thin seeding have been so unguai'dod and extra- 
vagant in their encomiums of their favourite method, — 
some of them insisting that anything more than a few 
quartos per acre does but waste seed and lessen tbe produce, 
— that many persona have been induced to dejiart from 
their usual practice to their serious cost. It is true that 
with land in a high state of fertility, and kept scruimlously 
clean by frequent hoeings, a full prop of -w'heat may be 
obtained from half a bushel of seed per acre, provided that 
it is sown in September, and deposited regularly over the 
sm-face. But what beyond a trifling saving of seed is 
gained by this practice ? And at what cost and hazard is 
even this secured 1 It is a mere fallacy to tell us, as the 
advocates of excesrivcly thin seeding so often do, that they 
obtain an inerease of so many hundred-fold, whereas thick 
seeders cannot exceed from twelve to twenty fold, when 
after all the gross produce of the latter may exceed that of 
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the foi'uier hy more than the quantity of seed saved, wnth 
less expense m culture, less mk from accidents and disease, 
an earlier harvest, and a better quahty of gram. Such a 
crowding of the ground with plants as prevents the proper 
development of the ear is of course to be avoided ; but the 
most experienced growers of wheat are convinced of the 
benefit of having the ground fully occupied at the time 
when active spring growth begins. This is secured by 
using two bushels per acre for the sowing made early m 
October, and by mcreasiiig this quantity at the rate of 
half a peck per week until three bushels is reached, which 
may be held as the maximum Less than this should not 
be used from the middle of November to the end of the 
season. These are the quantities to be used in broad-cast 
sowing j when drilling or dibbling is resorted to, two-fifths 
less seed will suffice. In Scotlimd, at least, often repeated 
trials have shown that larger crops are obtained by broad- 
casting than by driUmg The latter mode is, however, to 
be preferred wherever the laud is infested by annual weeds, 
which can then be got nd of by hoeing. When clover and 
grass-seeds are sown with the grain croj), it is believed also 
that they thrive better from the grain being sown in rows, 
probably because in this case hght and air are loss excluded 
h-om them. It is believed also that m highly-manured 
soils of a loose texture, grain deposited somewhat deeply in 
rows IS less hahle to lodge than when sown broad-cast and 
shallower. ’When drilhng and hoeing are resorted to, the 
latter is effected most cheaply and effectively by using 
Garretts horse-hoe. The mere stirring of the soil is con- 
sidered by many farmers to be so beneficial to the wheat 
crop that they use the horso-hoo irrespective of the presence 
of weeds. Others are of opinion that, apart from the 
destruction of weeds, hoemg is injurious to grain crojis, 
alleging that the cutting of tWr surface roots weakens the 
stems and increases their liability to fall over. Oarcfully 
conducted experiments are required to settle this point. 
Wo have no personal experience bearing upon it beyond 
this, that we have repeatedly seen a wheat crop much 
benefited by mere harrowing m spring. It is always use- 
ful to roll wheat, and indeed all cereal crops, in order to 
facilitate the reaping process, although no other benefit 
should result from it. When the plants have been loosened 
by severe frosts, or are suffering from the attacks of the 
wu’o-worm, the use of CrosskiU's roller is usually of great 
benefit to the crop. 

A plan of grom’ng wheat year after year on the same 
field without the use of manure was practised for a number 
of years by the late Eev, Mr Smith of Lois Weedon, North- 
amptonshne, and detailed by him in the pages of the 
Royal Agricultural Society’s Journal, and in a pamphlet 
which has passed through many editions and had a very 
extensive circulation. His plan is to a certain extent a 
revival of that of Jethro Tull, but with this important 
difference, that whereas Tull occupied his ground with 
alternate double rows of wheat a foot apait, and vacant 
spaces, five feet wide, which were carefully cultivated by 
ploughings and horse-hoeings repeated at intervals from the 
springing of the wheat until midsummer, Mr Smith intro- 
duced two important elements in addition, viz., thorough 
draining, and trenching the vacant spaces in autumn, so as 
to bring portions of subsoil to the surface. A field treated 
on this system consists of alternate strips of wheat and 
bare fallow, which are made to exchange places year by 
year, so that each successive crop occupies a different site 
from its immediate predecessor. It has also the benefit of 
the fresh soil brought up by the previous autumn's double- 
digging, which is subsequently mellowed and pulverised by 
lengthened exposure to the atmosphere, and by frequent 
stirrings. The produce obtained by Mr Smith from Lis 
acre thus treated was very nearly 34 bushels each year for 


the first five years ; but as his crops steadily improved, his 
average at the end of fourteen years was fuUy 36 bushels. 
Wnting ui July 1861, he said, “The growmg crop for 
1861, uotwitlistanding the frost, looks strong and well, 
with scarcely a gap. Thus year after year gives growing 
confidence in the scheme." On steam-power being intio- 
duced, Mr Smith became convinced of the practicability of 
carrying out his system with advantage on an entire farm. 
At first he restricted himself to the employment of manual 
labour, but he subsequently invented a set of implement," 
for sowing, covering in, rolling, and hoeing his crops by 
horse labour. We give in his own words his direction a 
for carrying out this system, what he believed to be the 
advantages of it, and the cost of thus cultivatmg an acre : — 

“I suppose, at the outset, the land intended for wheat to be 
wheat land , having besides a fair depth of staple, and a subsoil, a" 
will geneially, though not umversully he the case, of the same 
chemical eomiiositiou with the suiface. I supliose it dry, or drained 
three feet deej) at leasts well cleaued of weeds , the lands cast j ami 
the whole toleiably level. 

“ 1. Fu-st of all, then, plough the whole laud, when dry, one 
inch deepei than file used staiilo. If it turn up cloddy, bring the 
clods dowui with the roller or the ciusher. Let this lie done, if 
possible, in August. Haiiow deep, so as to get five or six inches 
of loose mould to admit the pressoi. Bcfoie sowing wait for ram. 
After the rain wait for a fine day or two to diy the surface. With 
this early commencement a week or two is of no material impoit- 
auce compared with that of ploughing diy and sowing w'et. 

“As eai'ly as possible, however, lu Septeinbei, get in your seed 
with the piesser-di'ill, or with some implement which foims a linn- 
bedded channel in which to deposit the seed, guim by grain, a tew 
mches apart. Cover over with the crusher or rough rolTor, 

“ 2. When the lines of wheat appear above ground, guaid against 
the rook, the laik, and the slug — a trite suggestion, but ever needful, 
especially here. And now, and at spiing, and all through summer, 
watch for the weeds, and wage constant warfare against them. The 
battle may last for a year or two, or in some foul eases even moic ; 
but, m the end, the masieiy, and its fruits, without fail, will bo 
youis. 

“ 8. The jilant being now distinctly vi&iblo, dig the intervals two 
spits deep, increasing the depth, year aftci yeai, till they come to 
twenty or twenty-four inches. Bimg up at first only lour, or five, 
or six inches, according to the nature of tlio subsoil, whether tena- 
cious, or loamy, or light. To bring up more at tlio outset w ould 
be a wasteful aivd injurious expense. 

“ The (figging is done thus :--Before proceeding with the W’oi k, a 
few cuts are made within tluce inches or the w’heat, the back of the 
spade being towwds the rows, A few double spits, first of all, at 
the required depth, are then thrown out on the headland, and there 
left for the present After this, as the digging iirocecds, the staple 
is cast to tlie bottom, and the subsoil tliroini gently on the top. 
This process is canied on throughout the whole mteival ; at the end 
of wlucdi interval, just so much space is left vacant as was occujucd 
by the soil thrown out at the beginning of it. In commencing the 
second interval at that finished end, the earth is throwm out as at ihst, 
not on the headland, however, but into the vacant space of the first 
mterval And so on all over the acre. 

“ 4. Late in winter, and early in sprmg, watch your opportunity, 
in dry w’eather, before the roots of the plant are laid bare, to ja’css 
them with tlie crusher. 

“5. In the spring and caily summer stir the spaces between the 
lows as often as the surface becomes ci’usted over ; and move the 
settled intervals four or five inches deep with the common scarifier, 
set firat of all about twenty-eight inches wide, reduemg the width 
till it come by degrees to twenty-four and eighteen inches. Continue 
the process, if possible, at the last-named width, up to the time of 
flowering in June. 

“ These operations are indispensable to fiiU success, and haiqnly 
can be ctmried on at little cost ; for, while the intervals of each acre 
can be scarified in fifty minutes, the horse-hoe implement, covering 
two lands at once, can stir between the rows in tw’cnty-fivc. 

“6. Immediately the crop is carried, clean the intorvuls, and 
move them with the scaiifier in oider to sow, without delay, the 
shed grains. When those vegetate and come up into plant, move 
the mtervals a^in five or six inches deep, anci so destroy them. 
After that, level with the harrow' implement, and tiLie land is ready 
for the iiill. 

“Ifanythmg occur to prevent the sowing early in September, 
and to drive you to the end of October, sot the dml for a thicker 
crop. But, if possible, sow early — for this reason. Tillered wheat 
a had name. But that has reference only to wheat which has 
tillered late in the spring. And certainly, in that case, there is 
the fear of danger to the crop, and danger to the sample. For 




supposing no imldevv to fall on it, even then the plant ripens 
unevenly ; the early stems being ready for the siekle, while tlie 
late-gi'own shoots have scarcely lost then verdure. But if mildew 
come when the stem is soft, and succulent, and jHirous, instead of 
being, as it should bo at that time, glazed and case-haidcned against 
its attacks, the enemy enteis m and checks the ciiculating sap , 
and the end is, blackened stiaw, light eais, and shiivelled giain. 
Therefoie, sow early Let the plant tiller before ivinter Give 
every stem an eipial start at spimg ; and then, with a strict 
adherence to rule, thoie need be no alarm as to the lesidt, subject 
only to those visitations from which no wheat, on any system, in 
the same description of soil, and under the same climate, is 
secure ” — (See pamidilet, TFord in Season, p, 36.) 

“The advantages of the system of corn-growing which I have 
described are pnncipally these : — Fust, while one crop of wheat is 
growing, the unsown inter vals of the acre are being fallowed and 
juepared for another. This the fanner well knows to be of influite 
moment, meeting, as it does, one of the greatest difficulties he has 
to contend with. Next, upon this half-poition of the acre, tilled 
as I desciibe, there is a yield eijual to average crops on a whole 
acre. Then, for half the portion of an acre, there is, of coiu-se, 
only half the labour and half the expense of an entire acre required 
for cultivation And, lastly, the hand-labour required finds constant 
employment for tlie poor.” — {Ibid., p. 17 ) 

“After harrowing, and cleaning, and levelling the whole, I 
marked out the channels for the seed with my presser vtnplem.ent, 
whieh IS diawn with one horse, and presses two lands at once. My 
scheme of implements, to be complete, embraced a drill, which was 
to act immediately behind the pi osser- wheels, and to drop seed by 
seed into the hard channels. The spindle of the presser was to 
tum tlie diill-ivheels, and the boxes were to be made removable. 
Being unable to accomplish this in time for this year’s sowing, I 
had the seed, as horctoioie, dropped by hands, and covered over by 
rollers. 

“ These rollers form the roller mplcrmd in the same frame, and 
are managed thus • the three-wheeled pressers are removed from 
their sockets, and in their place two rough roUois, formed of several 
wheels on the self-cleaning principle, ai-e introduced, and cover 
ovei two lands at once. 

“The portion of the field thus seeded will lie in this firm but 
rough state till spring time. Then, when the rollers have been 
ajpphed again to keep the roots of the plant well in their place, 
they too will bo removed from the frame, and light wheels and 
hoes uuU be attached, forming the horse-hoe iinplevmU, for hoeing 
and stiri’ing between the wheat. 

“There is yet one other use for the implement frame. The 
intervals of the wheat having been trenched m autumn, and well 
and frequently siiried by the common scaiifier at spring, are shut 
out by the wide-spreading wheat-iilant in June aE farther 
processes till the crop is cut and carried. They are then to be 
moved and levelled by the common one-horse scarifier for seed- 
time. After this will follow the haiiow. The hoes will be 
removed from the frame, and two small haiTows will be attached, 
to cover tivo lands at once ; and with this implement the horse will 
walk on the stubble-land, between -what befoie were the intervals ; 
and the cycle of operations is now complete. 

“In au these opeiations (excepting in that of scarifying) the 
soivn lands, and lands about to be made ready for sowings are 
untouched by the foot of man or horse. 

“The time occupied in scarifying the land is about an hour the 
acre ; in heavily pressing the channels for the seed, half an hour ; 
in the other operations about 20 or 25 minutes.” — (Pp. 26, 26 ) 

“The presser-drill, spoken of in p. 25, is completed, and I now 
sow the four acres m 90 minutes, timed by watch ; being at the 
rate of 18 or 20 acres a day in a day of 8 hours, with a horse of 
average power and speed 

“It has been thought advisable to keep the dnll in its own 
frame, — devoting another frame to the roller-wheels or crusher, the 
hoes, the scarifiers, and harrows, all of which are made removable, 
and which, with the exception of tlie spade, the hand-hoe, and the 
common scarifier for stiiTing the intervals, perform the whole cycle 
of operations for cultivatmg the land for wheat” — (Pp. 33, 34.) 

“I have only to show now, by my fresh balance-sheet, how with 
suitable imjilements, on wheat-land, the whole scheme I propose is 


economical, as well as easy and expeditious. 

“ One double digging m autumn . . , £1 10 0 

Three stirrings with scarifier at spring (6d.) . 0 3 0 

One ditto wim scarifier and harrow implement, 

before sowing 0 10 

Two pecks of seed (6s. the bushel) . . . 0 2 6 

Pressing and dnlling . . . . .010 

Bough rolling 0 0 6 

Four hoeings between wheat with horse-ahoe im- 
plement (6d.) 0 2 0 

Bird-keeping . ...... 0 2 0 

Carried forward £2 2 0 


Brought fonvard £2 2 0 

All the opeiations fiom reapmg to marketing . 12 0 

Bates, taxes, and interest 0 10 0 

Total amount of outlay . £3 14 0 

“The produce, supposing it equal to that of foimer years, in 
round muubeis, would be — 

“ Fom quarteis and two bushels of wheat (at 40s ) . £8 10 0 

One ton and 12 cwt of straw (at £2 the ton) . 3 4 0 

£11 14 0 
Deduct outlay . 3 14 0 

Total amount of profit . £8 0 0” 

— {Und., p 30 ) 


Particular attention was directed to this system of wheat 
culture by a lecture on TulTs husbandry, delivered by 
Professor Way, at a council meeting of the Iloyal Agri- 
cultural Society of England, and by the animated discus- 
sion which followed; when several gentlemen who had 
visited Mr Smith’s farm Lore testimony to the contmuod 
excellence of his crops, and intimated that they and others 
had begun to test the system upon their own farms. If 
such a practice can indeed be pursued on the generality 
of clay-soils, then the puzzling problem of how to cultivate 
them with a profit is solved at onco. It is not to be 
thought that practical farmers would regard otherwise 
than with incredulity a system which so flatly contradicts 
all existing theory and practice. The facts subnutted to 
them by Mr Smith being beyond challenge, they would 
naturally imagine there must be some peculiarity in the 
soil at LoisWoedou wliich enabled it to sustain such heavy 
and continued demands on its fertility,- and that the issue, 
there and elsewhere, must eventually be utter sterility. 
For our own part, behevmg that we have exceeding much 
to learn in every department of agriculture, we cannot 
thus summarily dispose of these facts. We simply accept 
them as true, and leave the exposition of them to expet'tence, 
whose verdict we await with much interest. 

But Mr Smith is not the only person who has furnished 
us with information regarding the continuous growth of 
wheat for a series of years on the same soil. Mr Lawes, 
at Eothamstead, in Herts, so well known by his interesting 
papers on agricultural chemistry in the Eoyal Agrumltural 
Society's Journal, has furnished some facts in connection 
with the culture of wheat on clay soils to which farmers 
were little prepared to give credence. Mr Caird, W’ho 
visited Eothamstead early in 1851, thus refers to the sub- 
ject in his valuable work : — ■ 


On a soil of heavy loam, on which shcop cannot be fed on tur- 
nips, 4, 5, and 6 foot above tlie chalk, and therefore nninflnoncod 
by % except in so for as it is thereby naturally drained, ten crops 
of wheat have been taken in succession, one portion always without 
any manure whatever, and the rest with a variety of manure, the 
eliects of which have been carefully observed. The seed is of the 
rod cluster variety, drilled uniformly in rows at 8 inches apart, 
and two bushels to the acre, hand-hoed twice in spring, and kept 
perfectly free from weeds. When the crop is removed the land is 
scarified with BentalTs skimmer, all weeds are removed, it is ploughed 
once, and the seed for the next crop is then drilled m. During the 
ten years, tlie land, in a natmal atato, without manure, has proceed 
auimorm average of 16 bushels of wheat an acre, with 100 lb, of straw 


per bushel of wheat, the actual quantity varying with the change of 
seasons between 14 and 20 bushels. The repetition of the crop has 
made no dimmution or change in tlie uniformity of tlio average, and 
the conclusion seems to be established, that if the land is kept clean, 
and worked at preper seasons, it is impossible to exhaust this soil 
bdow the power of producing 16 bushels of wheat every year. 


“ But this nature produce may be doubled by the application of 
certiiin manures. Of these, Mr Lawes’s expciiments led him to 
conclude that ammonia is the essential requisite. His conclusions 
are almost uniform, that no organic matter affects the produce of 
wheat, except in so far as it yields ammonia ; and that the whole 
of the organic matter of the com crop is taken from the atmosphere 
by the medium of ammonia. There is a constant loss of ammonia 
going on by eqiiration, so that a largcar quantity must be supplied 
Sian m contained in the crop. For practical piiiposcs, 6 lb. of 
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ammouia i'l fouiul to piotlnce a bu«>hel of wlxcat, ami the cheapest 
foim of ammonia at present being Pcuivian gnano, 1 cwt. of that 
substance may bo calculated to give 4 bushels of wheat. The 
natural pioduco of 16 bushels an acre may thcrefme bo doubled by an 
application of 4 owt. of Peruvian gnano. To tliis, however, there 
is a limit— clnnato. Ammonia gives grmvth, but it depends on 
climate whether that produce is sti*aw or com. In a wet, cold 
summer a heavy appheatvon of aramonia produces an undue de- 
velopment of the circulating condition of the plant, the crop is laid, 
and the firmcr’s hopes are disappointed. Rovon of com to ten of 
straw is usually the most pioductivo crop ; five to ten seldom yields 
well. The prudent faimor will thoieforo regulate his application of 
ammonia unth a refeienco to the aveiagc character of the climate in 
which his farm is situated. 

“ The practical conclusion at which we arrive is this, that in the 
cultivation of a clay -land faim, of similar quality of soil to that of 
hh liawes, there is no other restiiction necessary than to keep the 
land, clean , that wliile it is vciy possible to reduce the land by 
weeds, it is impossihlo to exhaust it (to a ceitaiu pomt it may bo 
reduced) by cleanly cultivated corn corps ; that it is an ascertained 
fact that wheat may be taken on soils of this desenption (provided 
they are manuied) year after year, with no other Imnt than the neces- 
sity for cleamng the land, and that may beat be accomphshed by 
an occasional gi-een crop — turnip or mangold, ‘as best snits — at 
great inteivals, the straw being brought to tho most rotten state, 
and apidied in the greatest possible quantity to msure a good crop, 
which will clean tho land well. If these conclusions are satisfac- 
torily proved, tho present mode of cultivating heavy clays may be 
greatly changed, and the oivners and occupiers of such soils bo hettei 
compensated in their cultivation than they have of late had reason 
to anticipito .” — (CahiVa Bjtfffish uiffncufturc, m 1850 and 1861, pp 
460-462.) 1 

It is certainly curious to observe, tliat the addition of 
four cwt. of guano brings up the produce of Mr Lawes’s 
acre fiom its average annual rate of sixteen bushels, under 
its reduced normal state, to very nearly the same as Rev 
Mr Smith’s acre under his system of alternate strips of com 
and summer fallow. 

From information carefully gathered, Mr Caird gives it 
as his opinion, that the average produce of wheat per acre 
in 26 of the 32 counties of England visited by him is 26f 
bushels, or 14 per cent, higher than it was estimated at in 
the same counties by Arthur Young 80 years before. Were 
the country generally anything lilce as well cultivated as 
particular farms that are to be met with in all parts of it, 
we should have the present average increased by at least 
eight bushels per acre. 63 Ib per bushel is a weight indi- 
cating a good quahty of grain. A good crop of wheat will 
yield a ton of grain and about two tons of straw per acre. 

Resides its uses on the farm, wheat straw, in certain 
limited districts in the south of England, is an article of 
some value, as the raw materitd of a not unimpoitant native 
manufacture, namely, Stmio-Plaif. The first straws used 
for this purpose lu t]bs country were grown in the neigh- 
bourhood of Luton in Bedfordshire. This torni is still the 
principal seat of the straw trade and straw bonnet manufac- 
ture, and the district around still produces the finest quality 
of straws; but straw-growing is now also carried on in 
parts of Hertfordshire, Buckmghamshire, Oxfordshire and 
Berkshire. Light, rich soils are best adapted for this pur- 
pose. The kinds of wheat grown with this view are the 
Red Lammas and the Chiddam. A bright, clean, tough 
straw being required, it is necessary to begin reaping before 
the flag of the straw falls. If the straw is exposed to rain, 
it becomes rusted or spotted; if to very hot and diy 
weather, it gets sunburnt and brittle. The utmost care and 
energy must, therefore, be used to get the crop dried, 
carried, and stacked as quickly as possible. In favourable 
seasons an acre of wheat will yield (besides the grain) 
from 15 ewt to a ton of cut straws, of the value of £6 to 
£8 per ton, clear of all expenses. The farmer sells his 
straw to a class of men called straw-factors, who draw and 


^ Mr LaTves csontinneaf these eicperfinents of growing successive arops 
of wheat year after year on the same site, with no material change in 
the results after a trial of thirty years. 


cut the straws in his barn. The drawing and entting-off of 
the ears being there performed, the factors remove the straw 
to them own premises. There it undergoes a farther cutting, 
is exposed to the fumes of sulphur, assorted into proper 
and made up into marketable bunches of various 
and quahties. These bunches are disposed of to the 
plaitors at the various markets of the district. About 
50,000 females and boys are engaged in plaiting. No plait 
is made in factories, the work bemg pei formed by the wives 
and children of agricultural labourers in their own cottages, 
where it is carried on all the year except in harvest. The 
straw trade, in its various departments, is of considerable 
importance and is steadily increasing. The gross returns 
are supposed not to fall short of £1,250,000 per annum. 

There is now also a small demand for wheat straw fur 
the manufacture of paper. 

Section 2. — Barley. 

In Great Britain barley is the grain crop which ranks 
next in importance to wheat, both in an agricultural and 
commercial point of view. Its use as bread-corn is confined 
to portions of the lowlands of Scotland, where unleavened 
cakes, or “bannocks o’ barley meal,” stiU constitute the 
daily bread of the peasantry. It is more largely used in 
preparing the “ barley broth” so much relished by all classes 
m Scotland. To fit tho grain for this purpose, it is pre- 
pared by a peculiar kind of mill, originally introduced from 
Holland by Fletcher of Saltoun, in which a thick cylinder 
of gritty sandstone is made to revolve rapidly within a case 
of perforated sheet-iron. The barley is introduced betwixt 
the stone and its case, and there subjected to violent 
rubbing, until first its husk and then its outer coatings arc 
removed. It is, however, in the production of malt liquor 
and ardent spirits, and in the fattening of live stock, that 
our barley crops are chiefly consumed. We have no doubt 
that it would be better for the whole community if this 
grain were more largely used in the form of butcher-meat 
and greatly less in that of beer or whisky. It has been 
customary for farmers to look upon distillation as beneficial 
to them from the ready market which it affords for barley, 
and more especially for the lighter qualities of this and 
other grain crops. But this is a very short-sighted view of 
the matter; for careful calculation shows that when tho 
labouring man spends a shilling in the dram-shop, not more 
than a penny of it goes for the agricultural produce (barley) 
from which the gin or whisky is made ; whereas, when ho 
spends the same sum with the butcher or baker, nearly tho 
whole amount goes for the raw material, and only a frac- 
tion for the tradesman’s profits. And not only so, but tlie 
man who spends a part of his wages upon strong drink 
diminishes, both directly and indirectly, his ability to 
buy wholesome food and good clothing ; so that, apart 
from the moral and social bearings of tMa question, it can 
abundantly be shown that whisky or beer is the veiy wor.‘<t 
form for the farmer in which his grain can be consumed. 
Were the £50,000,000 at px*esent annually spent in Great 
Britain upon ardent spirits (not to speak of beer), em- 
ployed in purchasing bread, meat, dairy produce, vege- 
tables, woollen and linen clothing, farmers would, on the 
one hand, be relieved from oppressive rates, and, on tlie 
other, have such an increased demand for their staple pro- 
ducts as would far more than compensate for the closing of 
what is at present tho chief outlet for their barley. 

There are many varieties of barley in cultivation, and 
some of them are known by different names in different 
districts. Those most esteemed at present in Berwickshire 
and neighbouring counties arc the Chevc^ier, the Annat, 
and the commoTtrearly long-eared. The chevalier produces 
the finest and heaviest grain, weighing usually from 54 Ib 
to 56 B5 per bushel, and is in high estimation with maltsters. 
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It is also tall and stout in the stra-v^^, -wMcli is less liable to 
lodge than that of the common barley; and -srhen tbia 
accident does happen, it has the valuable property of not 
producing aftershoots or greens. It requires about fourteen 
days longer than the common-early to reach matmnty, but 
as it admits of being sown earlier than the latter sort, this 
is in practice no dra-vvback to it. The Annat barley 
resembles the chevalier m its leading featm’cs, but is 
yellower in its complexion, and not qmte so round in the 
grain. It ripens a few days earlier than the chevalier, and 
in our o-wn experience is more productive. The common- 
early is more liable than those just noticed to suffer from 
over-luxuriance. It is generally used for the latest sowings 
on those portions of land from which the turnip crop has 
been longest in being removed. 

In the elevated or northern parts of the Idngdom, four- 
rowed barley, usually called here or higg, is cultivated, as 
it IS more hardy, and ripens earlier than the two-rowed 
varieties. A new variety, called Victoria bore, is said to 
be so productive, and to yield such a heavy sample, as to 
be worthy of cultivation even in lowland districts. 

Barley delights m a warm, friable soil, and thrives best 
when the seed is deposited rather deeply in a tilthy bed. 
Being the grain crop best adapted for succeeding turnips 
that have been consumed by sheep-folding, advantage 
must be taken of favouring weather to plough up the land 
in successive portions as the sheep-fold is shifted. So 
much of it as is ploughed before 1st February -will usually 
got so mellowed by the weather as to be easily brought 
into suitable condition for recemng the seed. In Scotland 
the usual practice is to sow broadcast on this stale furrow, 
and to cover the seed by simple harro-wing. A better 
way is first to level the surface by a stroke of the harrows, 
and then to form it into ribs twelve inches apart by such 
an implement as has been described when speaking of 
Tennant’s grubber. Over this corrugated surface the seed 
is so-wn* broadcast, and covered by another turn of the 
harrows. The ribbing loosens the soil, gives the seed a 
uniform and sufficient covering, and deposits it i? ^^ows. 
The only advantage of such ribbing over dnlhng is, that 
the soil is better stirred, and the seed deposited more 
deeply, and less crowded than is done by the ordinary 
drills. It is certainly of groat advantage to have the sced- 
eom deposited in narrow lines, so far as the working of 
the horse-hoe is concerned; but we are con-mced that 
stiffer stems, larger ears, a more abundant yield, and a 
brighter sample, are hkely to be obtained when the seed is 
loosely scattered m a channel three or four inches -wide 
than when crowded into a narrow line. This grain is now 
sown considerably earlier than heretofore. When the soil 
is enriched by plentiful manuring, its temperature raised 
by thorough draining, and the climate and exposure favour- 
able, it should be sown as early in March as possible, and 
win often do remarkably well although sown in February. 
This early so-wing counteracts that tendency to over- 
luxuriance by which the crop is so often ruined in fertile 
soils. It is chiefly owing to this early sowing (although 
aided by the use of hummelling machinery) that ihe 
average weight of barley is so much greater now than it 
was thirty years ago. From 54 S) to 56 5) per bushel is 
now about the average weight in well-cidtivated districts ; 
while 57 Ib and 58 !£b is by no means rare. The produce 
per acre ranges from 30 to 60 bushels, 36 bushels being 
about the average. The quantity of seed used per acre is 
from to 3 bushels for broadcast sowing, and about a third 
less when drilled. As already remarked in regard to wheat, 
it is well, as the season advances, to avoid, by a fuller 
allowance of seed, the temptation to excessive tillering, and 
consequent unequal and later ripening. A good crop of 
barley yields about 1 ton each per acre of grain and straw. 


Section 3. — OaU» 

Over a large portion of England oats are grewn only as 
provender for horses, for which purpose they are fully 
ascertained to be superior to all other grains. Except, 
therefore, on fen-lands and recently-reclaimed muhy sods, 
the cultivation of oats in South Britam bears a a-mflll 
proportion to the other cereals. It is m Scotland, “ the 
land o’ cakes,” that this grain is most esteemed and most 
extensively cultivated. Considerably more than half of 
the annual grain crops of Scotland consists, in fact, of oats. 
The important item which oatmeal porridge forms m the diet 
of her peasantry, and of the children of her other classes, 
has something to do with this extensive culture of the oat ; 
but it arises mamly from its peculiar adaptation to her 
humid climate. As -with the other cereals, there are very 
numerous varieties of the oat in cultivation. In Messrs 
Lawson’s Synoims of the Vegetable Products of Scotland, it 
is said (Div. i. p. 80), “ Our collection comprises nearly 
sixty varieties, about thirty of which are grown in Scotland; 
but of these not more than twelve are in general cultivation. 
These twelve varieties, enumerated in the order of their 
general cultivation, are, the Potato, Hopetoiin, Sandy, 
Early-Angus, Late-Angus, Grey-Angus, Blainshe, Berhe, 
Dim, Friesland, Black Tartarian, and Barbachlaw.” The 
first four kinds in this list are those chiefly cultivated on 
the best class of sods. It is to the produce of these that 
the highest market prices usually have reference. The 
weight per bushel of these sorts usually runs from 42 ft 
to 46 ft. From 50 to 60 bushels per acre is a usual yield 
of oats The two last named kinds are chiefly esteemed 
for their large produce, and adaptation to inferior sods; but 
being of coarse quality, they are chiefly used for provender. 
A variety which stands the winter is now frequently grown 
in England, for the double purpose of first yielding a sea- 
sonable supply of green food to ewes and lambs in early 
spring, and afterwards producing a crop of grain. It has 
already been stated that in Scotland wheat does not prosper 
when sown after clover or pasture ; but with the oat it is 
quite the reverse, as it never grows better than on land 
newly broken up from grass. It is, accordingly, almost 
invariably so-wn at this stage of the rotation. The land is 
ploughed in December or January, beginning -with the 
strongest sod, or that which has lain longest in grass, that 
it may have the longest exposure to the mellowing influences 
of wintry weather. In March or April the oats are so-wn 
broadcast on this first ploughing, and covered in by 
repeated harrowings. These are given lengthwise untd the 
fuOTOws are well broken do-wn, for if the harrows are 
worked across the ridges before this is effected, they catch 
hold of the edges of the shces, and, partially lifting them, 
permit the seed-com to fall to the bottom, where it is lost 
altogether. As it is only when a free tilth is obtained 
that the crop can be expected to prosper, care must be 
taken to plough early and somewhat deeply, laying the 
furro-ws over -with a rectangular shoulder, to sow when the 
land is in that state of dryness that admits of its crumbling 
readdy when trode upon, and then to use the harrows untd 
they move smoothly and freely in the loose soil, two or 
three inches deep. The Norwegian harrow is an important 
auxiliary to the common ones in obtaining this result. 
When -^^d mustard and other annual weeds abound, it is 
advisable to drill the crop and to ttsb the horse-hoe. When 
the land is clean, the general belief in Scotland is that the 
largest crops are obtained by sovring broadcast. When 
the latter plan of so-wing is adopted, from 4 to 6 b-ushels 
per acre is the quantity of seed used. The latter quantity 
is req-uired in the case of the Hopetoun and other large- 
grained varieties. The condition of the sod as to richness 
and friability must also be taken into account in deter- 
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Tnining the qiiantity of seed to be used. When it is in Mgli 
heart and hkely to harrow kindly, a less quantity will 
suiS.ce than under opposite conditions. In breaking up a 
lough old sward, even 6 bushels per acre may be too little 
to sow The following very mterestiug experiment be/iring 
on this point was made in the county of Fife : — “ M 
Guhand, 'VVemyss, offered a sweepstakes in 1850, tliat 4 
bushels of oats, sown per Scotch acre, in poor land, would 
yield a better produce than 8 bushels so^’ra under siimlar 
conditions. The late Mr Hill, maintaining the contrary, 
accepted the sweepstakes, and a number of others took up 
the same. Experiments Tvere made by Mr Dingwall, 

Eamornie, and Mr Biust, HattonhiU : — 

In Mr Bni&t’a experiments, 

“ 4 bush, soivn yielded 28 bush, per acre, 34 Ib per btish. 

8 bush, sown yielded 86 „ „ 34i lb >> 

“ In Mr Dingwall’s experiments, 

** 4 bush, sown yielded 45 bush, per acre, 88i lb per hush. 

8 bush, sown yielded 49 ,, ,, 39 lb „ 

The advocates for thin seeding will of course regard even 
the least of these quantities as foolishly redundant. It is 
quite true, that if the land is in good heart, the crop will 
ultimately stand close on the ground from a very small 
seeding j but it will take two or three weeks longer to do 
this than if the land had been fully stocked with plants 
from the first, by giving it seed enough. In onr iirecarious 
climate, where a late harvest and bad crops usually go 
together, it is of the utmost importance to secure early, 
uniform, and perfect ripening j and as liberal seeding tends 
directly to promote such a result, practical farmeis will do 
well to take care how they omit such a simple means of 
attaining so important an end. We believe that it is on 
the principle now indicated that the superior result, both 
as respects quantity and quality of produce, in the donhle- 
seeded lots in the experiments now cited, is to be explained. 

As with wheat, the vigour and productiveness of the oat 
is much enhanced hy frequent change of seed. Our 
agricultural authorities usuMly assert that the change 
should, if possible, always be from an earlier climate and 
better soil. This is undoubtedly true as regards high-lying 
districts ; but with a good soil and climate we have always 
seen the best results with seed from a later district. A 
homely old couplet tersely expresses the experience of our 
ancestors in this matter of the changing of seed-corn by 
directing us to ju’ocure — 

“ Oats from the lulls, hero from the sea. 

Glide wheat and pease wherever they he ” 

On poor hard soils it is usually remunerative to apply a 
cwt. of guano per acre to the oat crop, sowung it broad- 
cast, and harrowing it in along with the seed. As much 
additional produce is thus ordinarily obtained as more than 
pays for the manure, and the land is, in all respects, left in 
better condition for the succeeding green crop. In tiie 
case both of very light and strong clay soils, we have 
obtained excellent results by applying a hberal dressing of 
farm yard dung in autumn to grass-land about to be broken 
up for oats. By using in this way the dung produced 
during the summer months, we have obtained abundant 
crops of oats from portions of land which, but for 
would have yielded poorly; and, at the same tune, by 
appljing the bulky manure at this stage of the rotation, 
instead of directly for the succeeding green crop, an 
important saving of time and labour has been effected, as 
we shall have occasion to notice when treating of turmp- 
cultiue. 

When the young oat plants have pushed their second 
leaf, it is always beneficial to use the roller, as it helps to 
protect the crop from the evil effects of drought, and 

^ Agrimltmal Gcmtte, 20tli Novemlier 1852. 


facilitates the reaping of it. The oat frequently suffeis 
much from a disease called “segging" or “tulip root,” 
which appears to be caused by the presence of a maggot in 
the jiith of the stems close to the ground. On land which 
is subject to this disease it is advisable not to sow early. 
A dressing of hme is also believed to bo serviceable as a 
preventative. On muiry soils this crop is also not unfre- 
quently lost by what is called “ slaying^ This seems to 
result from the occurrence of frosty nights late m spring, 
when the crop is in its young stage, which, when growm 
on such sods, it cannot withstand. The application of large 
dressings of lime to light muiry sods gieatly aggravates 
this tendency to slaying in the oat crop. The only effectual 
remedy is to improve the texture of the sod by a good coat- 
ing of clay. Oats yield about 1 ton of grain and 1^ ton of 
straw per acre. 

Section 4. — Rye. 

The extensive cultivation of this grain in any country 
being alike mdicative of a low state of agriculture, and of 
a poor style of hving among its jicasantry, it must be 
regarded as a happy ciicumstance that it has become ncaily 
obsolete in Great Britain. It is stdl occasionally met with 
in some of om poorest sandy sods, and patches are occa- 
sionally grown elsewhere for the sake of the straw, which 
is m estimation for thatching, for malang boe-hives, and 
for stuffing horse-collars. Its cultivation as a catch crop, 
to furnish early food for sheep in spring, is on the increase. 

Section 6. — ^LEauiriNOUs Oeops — Beans. 

The only members of this family statedly cultivated foi 
their grain are beans and pease. Before the introduction 
of clover and turnips these legumes occupied a more 
important place in the estimation of the husbandman than 
they have done since. Indeed, in many districts naturally 
wcU adapted for the culture of turnips, .that of beans and 
pease was for a time all but abandoned, Becently, however, 
increasing precariousness in the growth of clover, and even 
of turnips, where they have been sown on the same ground 
every fourth year for a lengthened period, has compelled 
farmers to return to the culture of beans and pease for the 
mere purpose of prolonging the intervals in the periodic 
recurrence of the former crops. But it found, in regard 
to the bean itself, in districts whore it has long occujned a 
stated place in rotations of six or seven years, that its 
average produce gradually dimimshes. We have thus an 
additional illustration of the importance of introducing as 
great a vanoty of croxis as possible into our field culture. 
It is on this principle that beans and iicase are now again 
extensively cultivated on dry friable soils. Winter beans, 
or pease of some early variety, are generally preferred in 
such cases. The grain of these legumes, though partially 
used for human food, is chiefly consumed by horses and by 
fattening cattle and sheep. Bemg highly nutritious, they 
are well adajited for this purpose. By growing beans on a 
limited portion of the land assigned to cattle crops, a larger 
weight of beef and mutton can be produced from a given 
number of acres, than by occupying them w'hoUy with roots, 
fora^, and pasturage. Several varieties of field beans are 
cultivated in Great Britain, such as the common horse 
hean^ the tich^ the Heligoland, and the wilder bean. The- 
latter was introduced into England about the year 1825, 
and there rises steadily in estimation. It has been tried in 
many parts of Scotland, and proves quite hardy, but is 
objected to from the exceeding shortness of its straw. But 
for tibia, it is a valuable acquisition, as it ripens so much 
earlier than the spring-sown varieties. Beans should never 
be sown on land that is foul. By diligent horse and hand 
hoeing, land that is dean to begin with can be kept so 
under beans, and left in fine conifition for carrying a white 




corn crop; but in opposite circumstances it is sure to get 
into utter confusion. It is found advisable, therefore, to 
take beans after the white crop that has succeeded roots or 
a bare fallow. In Berwickshire, where a five-years' course, 
consisting of turnips, wheat, or barley, two years’ seeds, 
and oats, has long prevailed, beans are now not unfre- 
quently introduced by substituting them for the second 
year’s grass. A four-years’ course with beans instead of a 
portion of the seeds is certainly preferable. In cultivating 
this crop the land is ploughed with a deep furrow in 
autumn, a dressing of dung being first spread over the 
surface and turned in by the plough. As early m March 
as the state of the soil admits, it is stirred by the grubber 
and harrowed. The seeds are then deposited either m 
narrow rows 14 inches, or in wider rows 27 mches apart 
The latter width has long been preferred in Scotknd, 
because of its adimtting of the free use of the plough and 
the drill-grubber, in addition to the hoe, during the early 
stages of the plant’s growth, and also from a behef that 
the free entrance of hght and air, of which the wide rows 
adnnts, increases the productiveness of the crop. We 
shall describe both modes of culture, and then state the 
grounds upon which, after long sharing in the opinion just 
noted, and foUoiving that practice, we now give a decided 
preference to sowing in narrow rows. In sowing at the 
wider intervals, the sod, having been prepared as already 
stated, is formed, by a single turn of the common plough, 
into shallow drills 27 inches apart. Ten or twelve such 
drills being formed to begin -with, the seed is scattered 
broadcast, at the rate of 3 bushels per acre, by a sower 
who takes in six of these drills at a time, and gives them 
a double cast, or by a drilling-machine, which sows three 
rows at once. The beans either roll into the hollows as 
they fall, or are turned in by the ploughs, which now 
proceed to open each a fresh drill, in going down the one 
side of the working interval, and to cover m a seeded one 
in returning on the other aide. If taros are cultivated on 
the farm, it is usual to sow a small quantity (say a peck 
per acre) amongst the beans, on which they are borne up, 
and so ripen their seeds better, and yield more abundantly, 
than when trailing on the ground. When the crop come,-! 
to be thrashed the tares are easily separated from the 
beans by sifting. Ten days or so after sowing, the drills 
are partially levelled by a turn of the chain harrow ; and 
if the land is cloddy, it is smoothed by a hght roller. If 
showers occur when the bean plants are appearing above 
ground, or shortly after, the common harrows may be used 
again with the best effect in pulverising the soil and 
destroying newly-sprung weeds. A horse and hand hoeing 
is then given, and is repeated if weeds again appear. 
When the plants have got about G inches high it is 
beneficial to stir the soil deeply betwixt the rows by using 
Tennant’s grubber, drawn by a pair of horses. For this 
purpose the tines are set so close together as to clear the 
rows of beans, and the horses ore yoked to it by a main 
tree, long enough to allow the horses to work abreast m 
the rows on either side of the one operated upon. The 
soil IS thus worked thoroughly to the depth of 6 or 8 
inches, without reversing the surface and exposing it to 
drought, or risk of throwing it upon the plants. Just 
before the blooms appear some farmers pass a bulking- 
plough betwixt the rows, working it very shallow, and so 
as merely to move the surface soil towards the plants. 
This may do good, but a deep earthing up is hurtfuL 
When the blooms open all operations should cease, as 
otherwise much miscHef may be done. Such an amount 
of culture as has now been described may be thought 
needlessly costly and laborious, but unless a bean crop is 
kept clean, it had better not be sown. And it is to be 
remembered that the benefit of this careful tillage is not 


confined to it, but wiU be equally shared in by the wheat 
crop that follows. The cidture of ivinter beans differs 
only m this, that they requu’e to be sown early in 
autumn as the removal of the preceding grain crop admits 
of. When it is determined to sow in 14-inch rows, the 
seeds are deposited by any of the corn drilling-machines in 
common use, set for the specified width of rows, or (which 
we prefer) the soil is formed into narrow nbs or dnUs by 
means of the one-horse plough, the seeds are scattered 
broadcast by hand or machme over this corrugated surface, 
and they are covered by a double turn of the common 
harrows, and rolled by a light roller. As soon as the bean 
plants apijear, care must be taken to keep down weeds by 
diligent hoemg. Two good hoeings wdl usually sujBfice, 
for by the tune that the second is accomplished, the crop 
will speedily so close in as to render any further hoemg 
impracticable and unnecessary. After repeated tiials of 
these two modes of cultivation, made alongside of each 
other, we have found that the produce from the narrow 
rows has been at the rate of from 4 to 6 bushels more per 
acie than that from the wide rows, and that the soil has 
been left decidedly cleaner after the former than after the 
latter mode. It is certainly somewhat startling to find 
results so oiiposed as these are to preconceived opinion and 
approved practice And yet, when the matter is well 
considered, it becomes obvious enough why it should be so. 
The wide rows admit of a most effective process of tillage 
aud hoeing up to the time when the beaus come into bloom, 
when, however, it must wholly cease. But when farther 
culture is precluded, the need for it by no means ceases, 
seeing that the rows of bean plants usually remain suffi- 
ciently apart to admit of the continued growth of weeds 
during the long period which intervenes betwixt the 
blooming and the ripening of the crop And hence it 
hapiiens — especially if the spring prove cold and parching 
— ^Ihat although the wide-rowed beans have been kept 
scrupulously clciui up to the time of blooming, their 
upright habit of growth renders it impossible that they can 
so close in upon the wide space betwixt the rows, as to 
preoccupy and overshadow the ground sufficiently to keep 
It clean during the long period that the crop must neces- 
sarily be left to its own resources. By solving in narrow 
rows the crop is soon in a condition to defend itself against 
wee^ and drought, and hence the saving of labour, the 
more bulky crops, and the cleaner stubble, which result 
from sowing beans at 14 rather than 27 inch intervals. 

La Scotland the haulm of beans is esteemed an excellent 
fodder for horses and other live stock, whereas in England 
li IS thought unfit for such a use. The reason of this 
appeals to be, that in the southern counties beans are 
allowed to stand until the leaf is gone and the stems 
blackened before reaping; whereas in Scotland they are 
reaped so soon as the eye of the gniin gets black. When 
wen got, the juices of the plant are thus, to some extent, 
retamed in the haulm, which in consequence is much 
relished by live stock, and yields a wholesome and nutritious 
fodder, A good crop of beans yields about 1 ton of grain 
and ton of straw per acre. 

Section 6. — Pease. 

Pease are sown in circumstances similar to those just 
detailed, but they are bettor adaiited than beans to light 
soils. They too are best cultivated in rows of such a width 
as to admit of horse-hoeing. The early stage at which 
they fall over, and forbid further culture, renders it even 
more needful than in the case of beans to sow them only 
on land already clean. If annual weeds can be kept in 
check until the pease once get a close cover, they then, 
occupy the ground so completely that nothing else can live 
under them ; and the groimd, after their removal, is found 
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in tKe clioiccst condition. A tlun crop of pease should 
never be allowed to stand, as the land is sure to get 
perfectly wild. The difficulty of getting this crop wcU 
harvested renders it peculiarly advisable to sow only the 
early varieties. 

Section 7 . — Other Crops. 

The cereals and legumes now enumerated constitute the 
staple grain-crops of Great Britain. Others are ^ grown 
occasionally, but more for curiosity than profit. _ Zealous 
attempts were made by the late Wilham Gobbet to introduce 
^lake or Indian corn as one of our rc^ar crops. It has 
been conclusively xwoved that none of its varieties yet tried 
can be ripened in the ordinary seasons of this country. It 
has indeed been suggested that it might forrn a useful 
addition to our garden vegetables, — fusing it, as it is done 
in America, by cooking the unripe cobs, and also that we 
might grow it beneficially as a forage crop. Lentiles have 
recently been g^o^vn in different parts of the coimtry ; but 
both of these grains can be imported of better quahty, and 
at less cost, than they can be grown at home. 

There is great inducement to agriculturists to endeavour 
more earnestly to obtain improved vanetioa of gram by 
cross-impregnation of existing ones. Something has already 
been accomphshed in this direction, but only onougb t) 
show what encouragement there is to persevere. Whenever 
the same skill and perseverance are directed to the improve- 
ment of field crops that our gardeners are constantly 
exerting, with such astonishing results, on fruite, flowers, 
and vegetables, we may anticipate a great increase of 
produce, not only from the discovery of more fraitful 
varieties, hut of such as possess a special adaptation to 
every diversity in the soil and climate of our territory. 

Section Earvesting of Grain Crops, and preparing thm 
for Market. 

Several distinct modes of reaping grain are in use. The 
most ancient, and still the most common, is by the sickle 
or roaping-liook, which is used either with a smooth or 
serrated edge. The latter was at one time preferred, as by 
It the work was performed most accurately. The smooth- 
edged instrument is, however, now the favourite, as it 
requires less exertion to use it, and the reaper can, in 
consequence, get through more w'ork in a day; and also 
because in using it the stallss are less compressed, and 
consequently dry faster when made into sheaves. In some 
parts of England the crops are reaped m a method called 
fagging or hogging. The cutting instrument used is 
heavier, straighter, and broader in the blade than the 
common reaping-hook. Tho workman uses it with a 
slashing stroke, and gathers the cut com as he proceeds 
by means of a hooked stick held in his left hand. It is a 
similar process to the mode of reaping with the Hainault 
scythe — ^an instrument which has been tried in this country, 
but never adopted to any extent. The common scythe, 
especially with that form of handle known as the Aberdeen 
handle or sned, is very extensively used for reaping grain 
in all parts of the kingdom. Indeed, the practice of 
mowing grain has been increasing of late years, and would 
■extend more rapidly but for the greater difl&culty of finding 
good mowers than good reapers. A greater amount of 
dexterity is required to cut grain well by the scythe than 
by the sickle. The difficulty lies not in making smooth 
and clean stubble, but in so laying the swathe as to admit 
of tho corn being sheaved accurately. When the mower 
lays his swath© at right angles to his line of progress, and 
the gatherer is skilful and careful, com may be handled as 
neatly in reaping by the scythe as by the_ sickle. When 
the crops are not much laid or twisted, mowing is somewhat 
the cheapest of these modes of reaping. Its chief recom- 
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mendation, however, is that mown sheaves dry most 
quickly, and suffer least from a drenching ram. This 
arises from the stalks being less handled, and so forming 
an open sheaf, through which the wind penetrates freely. 
Tightly hound sheaves axe always difficult to dry. 

In Benvickshh’e and adjoining counties the reaping of 
the crops has hitherto been accomplished by employing, at 
day’s wages, such a number of reapers as suffices to cut 
down tho crops on each farm in from twelve to twenty 
days. The rate of wages paid to reapers for a number of 
years has ranged from 2s. 6d. to 3s. 6d. each per diem, 
mth victuals in addition, costing about ei/jUpence for each 
person. In marshalling the band, two reapers are placed 
on each ndgo of 15 or 18 foot m breadth, with a binder to 
each /our reapers, and a steward, or the farmer in person, 
to superintend the whole. When the crop is of^ average 
bulk, and lies favourably for reaping, each handwin, or set 
of four reapers and a hinder, clear two acres in a day of 
ten hours, hut IJ to acre only, if it is bulky and 
lodged. The cost of reaping by this method is therefore 
from lOs. to 1 6s. per acre. With a reaping-machine cutting 
say six acres pei' diem, and requiniig in aU ten persons (five 
men and five women or stout lads) to attend to and clear 
up after it, at an average wage, including victuals, of 3s. 
each, and allowing 3s. per diem to cover tear and wear, and 
interest on its prime cost, there seems a reasonable prospect 
of a goodly portion of our future crops being reaped for 
about 6s. per acre. The labour of the horses employed in 
working the reaper is not included in this estimate, as^ at 
this season they would otherwise bo idle, and yet eating 
nearly as much food as when at work. There would thus 
be a saving in actual outlay of about 6s. per acre. But 
this is the least important view of the matter. On a 
Berwickshire fann producing 200 acres of crop, there aro 
usually at least six pairs of horses kept, with a resident 
population sufficient to yield about thirty persons (including 
women and youths) available for harvest labour. The 
stated forces ^ such a farm will therefore siiffice to man 
three reaping-machines, which, if the weather is favourable, 
and the crops standing erect or lying in one direction, will 
cut down the crop in about ten days. ^ When portions of 
the crop are much lodged and twisted, it becomes necessary 
to employ part of the labourers in clearing out such 
portions by the scythe or sickle. It is often possible to 
manage these awkward-lying portions by setting one or 
more men, each with a stout staff, to raise up the crop and 
lay it towards the machine. When two or more machines 
are used on the same farm, it is best to work thorn together 
by cutting the whole length or width of tho field in 
whichever direction tho general lay of the crop admits of 
them working to most advantage. As each machine 
completes its cut, it returns empty to tho side from which 
it started j and they follow each other at such an interval 
as gives time to the lifters and binders, who are placed 
equidistant along the whole line, to keep the course clear. 
In such cases a man is usually employed to sharpen tho 
spare knives, to assist in changing them from time to time, 
and to attend to the oilmg and trimming of the whole 
madiinery. It is good economy to have a spare machine 
at hand ready to put in the place of one that may be 
disabled by some breakage, and thus avoid interruption to 
the urgent work of reaping while the damage is being 
repaired. Great progress has been made in recent years in 
working these machmes skilfully and systematically; they 
are in general use in all well-cultiTated districts, and the 
time appears to be at hand when the whole grain crops of 
the country wiU be reaped by moans of them. 

It is now agreed on all hands that grmn should be reaped 
before it becomes what is caEed dead ripe. In the case of 
wheat and oats, when the grains have ceased to yield a 
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milky fluid on being pressed under the thumb-nail, and 
when the ears and a few inches of the stein immediately 
under them have become yellow, the sooner they are reaped 
the better. Barley requires to be somewhat more matured. 
Unless the pink stupes on the husk have disappeared, and 
the gram has acquired a firm substance, it will shrink m 
drying, and be deficient both in weight and colour. When 
allowed to stand till it gets curved in the neck, the straw 
of barley becomes so brittle that many ears break short off 
in the reaping, and it then suffers even more than other 
grain crops under a shaking wind. 

It is of great consequence to see that corn is dry when it 
is tied up in sheaves, that these are not too tightly bound, 
and that every sheaf is kept constantly on foot. From the 
increased demand for harvest labourers, and the rapidity 
with which operations must be earned forward, stoolang is 
not now performed with the same accuracy that it was wont 
to be. There is therefore the greater need for employing 
a person to review the stocks daily, and keep every sheiff 
erect. It was formerly the practice in Scotland to set up 
oats and barley in fuU stooks of twelve sheaves each, viz , 
five pairs and two hood-sheaves. These hood-sheaves are 
an excellent defence when wet weather sets in, but they 
retard the drying of the com in fine weather, and there arc 
now few binders who can set them up so as to stand 
securely. It is better, therefore, to aim at rapid drymg, 
and for this purpose to have the sheaves small individually, 
and to sot but four or six of them together. Large sheaves 
the worse to dry than small ones, not only from tlieh 
greater bulk, but from their being almost inevitably tighter 
bound. The utmost vigilance is required on the pait of 
farmers to avoid this fault. Beans and pease are reaped 
by the sickle. The former are usually not bound into 
sheaves at once, but left prostrate in handfuls for a few 
days until they have withered a little. But it is on the 
whole safer to stock them as they are reaped. They are 
then sheaved and bound with ties of twisted straw, which 
must be provided betorehand. In stacking beans, the tops ' 
of the sheaves are kept outwards, as by this means fewer 
pods are exposed to the weather, or to the depredations of { 
fowls, &c , than when the butts are to the outside. Pease 
are rolled into wisps as they are reaped, and afterwards 
turned daily untd they are fit to carry. When stacked, 
they must instantly be thatched, as they take in wet like a 
sponge. It requires no little discrimination to know when 
sheaves are dry enough to keep in a stack. The farmer 
finds it for his profit to consult his most intelligent and 
exiierienced labourers on this point. On thrusting the 
hand into a sheaf sufficiently dried, there is a lightness 
and Idndliness to the touch not easily mistaken when once 
understood. Whenever this is ascertained, the crop is 
carried with the utmost possible dispatch. This is best 
accomplished by using one-horse carts, and by building the 
sheaves into round stacks of ten or Uoelve loads each. 
Very large stacks are for ostentation, not for profit. The 
labour of pitching up the sheaves to them is needl^sly 
great ; corn is much sooner in a state to keep in small 
stacks than in large ones, and sooner gets into condition 
for market ; the crop is more accessible for thrashing in 
ten load quantities than in huge ricks j and the crop of 
tljifferent fields and kinds of grain more easily kept separate 
'V^ile naming ten or twelve loads as a convenient quantity 
to put together in each stack, let it be observed that this 
assumes the sheaves to be in a thoroughly dry condition ; 
for in wet seasons it frequently happens that the sheaves 
have a sufficient degree of diyness to keep safely in stacks 
of five or six loads eacl^ although they will certainly heat 
if double these quantities are put together, Juffidous 
farmers therefore accommodate the size of their stacks to 
the condition of the sheaves, and are more concerned to 


363 

get their crops secured rapidly and safely than to have 
their stacks of uniform size. For the same reasons, it is 
often expedient to stack portions of the crop either in the 
field where it grew or at some convenient site nearer than 
the homestead, but on the way towards it, and where two 
carts wiU suffice to keep each stacker in work. An 
incidental benefit from having the stacks in detached groups 
IS, that it lessens the risk from fire. 

It is always desirable to have the stacks bruit upon 
frames or stools elevated 18 or 20 inches from the ground. 
Besides the security from vermin thus attained, there is a 
free admission of air to every part, particularly when aided 
by a tiiangle of rough timber in the centre, wLich speedily 
insures thorough drjmess in the whole stack. When stacks 
aie built upon the ground vfith a mere bedding of straw 
tinder them, the gram from the basement tiers of sheaves 
is often hghter by several pounds per bushel than that from 
the rest of it. A farmer who has his rick-yarcl fully 
furnished with these frames can often carry his crop without 
risk — ^wlien, if built on the ground, it would inevitably 
heat — ^and have the grain in condition for market earher 
by montM than in the latter case. As the stacks are built, 
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they are thatched 'without delay. For this purpose, careful 
farmere provide beforehand ample stores of thatch and 
straw ropes. The thatch is not elaborately dra'wn, but 
merely straightened a little as it falls from the thrashing- 
mill, tied into large bundles, and built up into stacks, 
where it gets compressed, and so lies more evenly than if 
used direct from the mill. A good coating of such thatch 
secured by straw ropes, interlacing each other in chequers, 
forms a secure and cheap covering, easily put on hy 
ordinary farm labourers, and possesses, with all its rough- 
ness, an air of unpretending rustic neatness which har- 
monises well with surrounding objects, and which we 
greatly prefer to the elaborate ricks of the southern counties 
with their shaved sides, combed thatch, and weather-cock 
a-peaJn Apart from its cost, the shaving of stacks is 
objectionable, as they then suffer more from a beating rain 
or snowdrift than when the natural roughness is left 
upon them, on the same principle that a coarse, shaggy 
topcoat shoots off wet better than a smooth broadcloth. 
A stout two-ply cord made of cocoa-nut fibre, or coir, is 
coming into use as a substitute for straw ropes in the 
thatching of stacks, 

With proper machinery propelled by steam or water, the 
thrashing and dressing of grain is a simple and inexpensive 
process. As grain is now universally sold with a reference 
to its weight per bushel, its relative value depends much 
upon its dryness and thorough freedom from chaff, dust, 
light grain, and seeds of weeds. Farmers who are syste- 
matic^y careful in the cultivation, harvesting, thrasMng, 
and dressing of their crops, can always command the best 
prices of the day. In preparing a parcel of grain for 
market, it is a good plan to measure a few sacks very 
carefully, ascertain the average weight of these, and then 
fill every remainmg sack to that weight exactly. 
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CHAPTER XIL 

CULTIVATED CEOPS — BOOT CHOPS. 

Section 1. — Potato. 

Tlie events of late years render it necessary to regal’d 
this loot somewhat dilferently than was warranted by its 
previous history. Its value as an article of food, relished 
ahke by prince and peasant, its easy culture, its adaptation 
to a very wide diversity of soil and dimate, and the 
largeness of its produce, justly entitled it to the high 
esteem in which it was universally held. Like many other 
good gifts, it was, however, grossly abused, and diverted 
from its legitimate use , and advantage was taken of its 
gma.7iTio; productive powers to elevate it from the place of 
an agreeable, wholesome addition to the daily food of the 
community to that of “ the staff of life In Ireland and 
the Highlands of Scotland, the people, already in a pain- 
fully degraded condition, and contented vuth the potato 
as their sole food all the year round, took occasion, from 
[ts very productiveness, under the rudest culture, to sub- 
divide their lands, and many prematurely, wuth reckless 
improvidence, and amid an ever-deepening degradation. 
We know now, from the utter prostration and helplessness 
into ivluch tins wretched population was at once thrown 
by the memorable potato disease, the terrible penalty 
which this abuse of “ a good gift” has brought directly on 
the miserable sufferers, and indirectly on the whole com- 
munity. It will be W’ell if the stern lesson, enforced by 
famnift and pestilence, have the effect of leading to a better 
social condition. Viewed in this light, the potato disease 
may yet prove a blessing to the nation. Its continued 
prevalence, although in a mitigated form, cannot well be 
regarded otherwise, when we remember the frantic eagem^s 
with which the Irish peasantry replanted their favourite 
root on the first indication of its returning^ vigour, and the 
desperate energy with which they cling to it under repeated 
disappointments. Apart from this speciality, the precarious 
health of this important esculent is much to be regretted. 
It seems contrary to analogy to suppose that it is likdy 
either to be entuely lost or to manifest a permanent liability 
to disease. It seems more natural to suppose that by-and- 
by the disease will disappear, or that some efficient remedy 
for it wdl be discovered. Railways afford great facihties 
for transporting this bulky commodity at little expense to 
great distances, and thus render the market for it available 
to a wider district. Apart from disease, this facility of 
transport would naturally insure its more extended cultiva- 
tion, This enlarged cultivation of a crop which, to be 
grown successfully, requires a soil rich in feitilising matters, 
has moreover been rendered practicable by the facilities 
which the farmer now has of obtaining guano and other 
portable manures. 

The varieties of the potato, whether for garden or field 
culture, are exceedingly numerous, and admit of endless 
increase by propagating from seeds It would serve no 
useful purpose to enumerate here even a selection from the 
sorts in use in different parts of the country. In Messrs 
Lawson’s Synopsis of the Vegetable Prodiicts of Scotland a 
description of 175 kinds is given, to which reader is 
referred for particulars. When the crop is grown for cattle 
food, bulk of produce will be the primary consideration; 
but for sale or family use, flavour, keeping quahty, and 
handsome appearance, will be particularly attended to. 
Exemption from disease is now a momentous consideration, 
whatever the use for which it is grown. There is tins 
difficulty, however, connected with selections on the score 
of healthiness, that while m each season since the disease 
broke out certain varieties have escaped, it is observ^l 
from year to year that the exempted list varies, certain 
kinds that had been previously healthy becoming as 


obnoxious to disease as any, and others in a groat measure 
escaping that had suffered much before. Indeed, certam 
parties, from observing that diseased tubers left in the 
ground have produced healthy plants in the following 
season, have been induced purposely to plant diseased 
potatoes, and with good results. _ This, however, is probably 
due to the mere fact of their being kept in the earth. 

In field culture the potato is frequently grow on a 
portion of the fallow break; but its appropriate place in 
the rotation is that usually assigned to beans, Avith which, 
m an agricultural jioint of view, it has many features in 
common, and in hen of which it may with advantage be 
cultivated As the potato requires to be planted as early 
in sprmg as the weather wiU. admit of, thus leaving little 
opportunity for cleaning the land, and as its mode of 
growth forbids any effective removal of root-ivecds by after 
culture, it is peculiarly necessary to have the land devoted 
to this crop cleaned in autumn. Winter dunging facilitates 
the planting, and is otherwise beneficial to the crop by 
producing that loose and mellow condition of the soil in 
which the potato dehghts The quality of the crop is also 
believed to be better when the dung is thoroughly incor- 
pomted with the soil, than when it is applied in the di'ill 
at the time of planting. A liberal application of manure 
is neceasary if a full crop is expected The rank growth 
thus mduced renders it, however, more obnoxious to the 
blight, and hence at present it is more prudent to aim 
rather at a sound crop than an abundant one, and for this 
purpose to stint the manure When it is applied at the 
tinift of planting, the mode of procedure is the same as that 
which will presently be desenbed in the section on turnip 
culture. The potato sets are prepared a few days before 
they are expected to be needed. Tubers about the size of 
an egg do well to be planted whole ; and it is a good plan 
to select these Avhen harvesting the crop, and to store them 
by themselves, that they may be ready for u.se Avitliout 
further labour. The larger tubers aro cut into pieces 
having at least one sound eye in each, although tAvo aro 
better. It is of great consequence to have seed-potatoes 
stored in a cool and dry pit, so that if possible they may 
be prepared for planting before they have begun to shoot. 
If there has been any heating in the pit, the potatoes are 
found to be covered by a rank crop of shoots, which are 
necessarily rubbed off, and thus the mosjt Augorous eyes 
are lost, and much of the substauce which should have 
nourished the young plant is utterly wasted. A sufficient 
number of donnant eyes are no doubt left, but from the 
comparatively exhausted state of the tubers, these produce 
steins of a weaker and more watery character, and more 
liable to disease than those first protruded. To avoid 
these evils, gardeners are at pains to invigorate their seed 
potatoes and husband their whole powera for early and 
vigorous growth by greeninjg them in autumn, storing them 
in a cool place with a current of air passing through it, 
and then in early spring exposing them to light on a floor, 
whence they are carefuSy removed and planted Avitli their 
short green shoots unbroken Neither the greening nor 
the sprouting under cover and in the light can ordinarily 
be practised on the scale on which the field culture of the 
potato is conducted. But the important feature in it, viz., 
so treating potatoes intended for seed that the crop shall be 
produced from the first and most vigorous shoots, and that 
these shall obtam the full benefit of the natural pabulum 
stored up for their use in the parent tuber, should be care- 
fully considered and imitated if possible in field culture. 

The report of the meeting of the Edinburgh Botanical 
Society, on 8tli January 1852, bears that “Professor 
Simpson communicated the results of some experiments 
made by himself and Mr Stewart relative to the growth of 
alpine plants after hairing been kept artificially covered 
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witk snow in an ice-liouse for many months Seeds and generally accouiphshed by means of a bulking-plough 
plants when kept in this way during winter, and then divested of its wmgs, and having attached to its sole a 
brought into the warm air of summer, germinate and grow piece of iron terminating in radiating prongs. This being 
with great rapidity. Mr Stewart had also made experi- worked directly under the row of potato plants, unearths 
ments with ammals, and he found that the chrysalis so the tubers, and spreads them on the surface by one opera- 
treated produced a moth in eleven days after being brought tion. The potatoes are gathered into baskets, from which 
into the atmosphere, while another chrysalis of the same they are emptied mto carts and conveyed at once to some 
moth did not do so for three or four months after. In diy piece of ground, where they are piled up in long narrow 
arctic regions the rapid growth of plants during the short heaps and immediately thatched with straw. The base of 
summer was well known. Professor Simpson alluded to the heaps should not exceed a yard in width, and should be 
the importance of similar experiments being made on the raised above the surface level rather than sunk below it, as 
different kinds of grain. He referred to the rapidity of is very usually done. As the dangers to be guarded against 
harvest in Canada and other countries where the cold lasted are heating and Jrost, measures must be taken with an eye 
for many months, and he was disposed to think that if to both. The crop being put together in as dry and clean 
gram was kept in ice-houses during the winter, and sown a state as possible, a good covering of stiaw is put on, and 
in spring, there might be an acceleration of the harvest” coated over two or three inches thick with earth, care being 
The suggestion for the treatment of seed corn is cer- taken to leave a chimney every two yards along the ridge, 
tainly deserving of trial; but the known difficulty of hinder- By thus keeping the heaps dry and secure from frost, it is 
ing the premature germmation of potato sets in the ordi- usually possible, even yet, to preserve potatoes in good 
nary method of storing them seems to point to them as the condition till spring. Such diseased ones as have been 
peculiarly appropriate subjects of such an exj)eriment. picked out at the gathering of the crop can be used for 

Potato drills should not be less than 30 inches wide, nor feeding cattle or pigs. The fact that pigs fatten appa* 
the sets less than 10 or 12 inches apart in the rows. The rently as well on diseased potatoes when cooked by 
usual practice is to take the seta to the field in sacks, which steaming or boiling, as on sound ones, is certainly a very 
are set down at convenient distances for replenishing the important mitigation of this dreaded calamity. There are 
baskets or aprons of the planters. When a large breadth several varieties of the potato, such as yams,” “ lumpers,” 
is to be planted, a better way is to have the sets in carts, “ mangel-wurzel potato,” (fee., which, although unfit for 
one of which is moved slowly along in front of the planters, human food, are much rehshed by cattle, and which, from 
A person is seated in the cart, who has by him several spare their abundant produce, healthiness, an<i great fattening 
baskets which he keeps ready filled, and which are handed quality, are well deserving of being more generally cultivated 
to the planters in exchange for empty ones as often as for the purpose of being used in combination with turnips 
required. This greatly economises the time of the planters, and other substances in the fattening of cattle. The turnip 
and admits of a greater amount of work being accomplished crop of recent years has been nearly as much diseased as 
by them in a day. Single-bout drills are quite sufficient, the potato crop, and as one remedy against “ fingers-and- 
so far as the success of the crop is concerned. So soon as toes” in the former is to let longer intervals of time inter- 
the young potato plants are fairly above ground, the dnU- vene before their recurrence in the same field, and as it 
grubber should be set to work and followed up without has been ascertained that an acre each of beans, potatoes, 
delay by hand-hoeing. Mr Wallace, North Berwick Mains, and turnips will produce more beef than three acres of 
a most successful cultivator of potatoes, has for many years turnips alone, it is worthy the consideration of those con- 
taken off aH the shoots, save one, from the potato sets as cerned whether it would not be prudent to substitute a 
they appear above ground, and the prunings are used in crop of these coarser potatoes for a portion of their turnip 
filling up blanks; the result has been that the produce of crop on fields or parts of fields that have borne diseased 
the solitary stem is both larger and of more equal size and turnips in previous rotations. Eight tons per acre is a 
quality than when the shoots are all left. A turn of the good ci'op of potatoes, 
horse-hoe and another hand-hoeing after a short interval 

are usually required, after which the common practice is Section 2. Tuniips. 

to earth up the rows by the double mould-board ploughs. The introduction of turnips as a field crop constitutes 
There is reason to believe that this latter practice usually one of the most marked epochs in British agriculture. To 
does harm rather than good. It no doubt prevents the the present day no better criterion exists by which to 
uppermost tubers from getting greened by exposure to the estimate its state in any district, or the skill of individual 
light, but it is believed that the injury inflicted on the farmers, than the measure of success with which this or 
roots which spread into the intervals betwixt the rows far other root crops are cultivated. We have already, in our 
more than counterbalances any benefits that result, or have section upon fallowing, described in detail the process of 
been supposed to result, from this earthing up. iiter the preparing the soil for drilled green crops. Eeferring the 
plants are a foot high, a slight stirring of the surface to reader to what is there said, we now proceed with our 
keep down weeds is aU the culture that is admissible con- description of turnip culture. 

sistently with the well-domg of the crop. Previous to the introduction of bone-dust and guano, 

When the crop is matured, which is known by the decay farm-yard dung formed, in the majority of cases, the only 
of the tops and the firmness of the epidermis when the available manure for the turnip crop. It was almost in- 
tubers are forcibly rubbed by the thumb, advantage is variably formed into heaps in the field to which it was to 
taken of every dry day in harvesting the crop. With small he applied, and repeatedly turned, as great stress was laid 
plots, the fork is certainly the most efficient implement for on having it well rotted. The introduction of these mvalu- 
raising the tubers; but on the large scale, when expedition able portable manures has, however, not only ioamensely 
is of great consequence, they are always unearthed by the extended the culture of Ihe turnip, but has materially 
double mould-board plougL Alternate rows are split open modified the course of procedure. On the first iatroduc- 
iu the first instance, and then the intervening ones, as tion of bone-dust the practice was to use the fold-yard 
the produce of the first is gathered. When a convenient dung as far as it would go, and to apply bone-dust alone, 
breadth has thus been cleared, a turn of the harrows is in quantities of from sixteen to twenty bushels per acre, 
given to uncover such tubers as have been hid from the to the remainder of the crop. Guano, too, for a time was 
gleaners at the first going over. This work is now very used to some extent on the same principle; but now it is 
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most satisfactorily proA’ed tliat wliereas veiy good crops of 
turnips can be obtained by manuring either -n-ith dung 
alone, at the rate of from fifteen to twenty tons per acre, 
or bones alone, at the rate of sisteen to twenty bushels, or 
guano alone, at the rate of three or four cwt, much hdier 
crops can be obtained by applying to each acre its propor- 
tion of each of those kinds and quantities of manures. A 
jiortion of the bones is now usually applied in the form of 
superphosphate of hme; and as this substance, and also 
guano, have a remarkable power of stimulatmg the growth 
of the turnip in its earhest stage, forcing it to the state fit 
for thinning from ten to fourteen days earlier than hei*eto- 
fore, there is now no occasion for the dung being in the 
advanced state of decomposition that was formeriy found 
necessary. "WTien farm-yard dung alone was used, it 
behoved to be in a soluble state, ready to furnish nourish- 
ment to the plant from the beginning. But in bunging it 
to that state a considerable loss is sustamed by fermentation, 
and its bulk is so much reduced that it becomes difficult to 
distribute evenly the allowance which would be available 
for each acre, in order to give the whole crop a share of it. 
This, however, it is most desirable to do, as good faim- 
yard manure contains in itself the whole elements required 
by the crop; and hence an additional reason for the jilans 
of aj)pljung faim-yaid dung which have already been 
noticed. If that made during the previous summer has 
been aiiplied in autumn to the lea before ploughing for 
oats, as far as it viiU go, and another portion of the con- 
templated turnip break dunged before the winter furrow, 
with all that has been made up to that time, and the futm’e 
accumulations up to April formed into heaps, to be apphed 
in the drills for the latest sowings, the manures produced 
on the farm may be made to go over nearly the whole 
breadth under root crops. 

In iiroceeding to sow those portions that were dunged 
before the oat crop and on the stubble, all that is required 
is to form the drills, and apply the guano or bones, or 
mixture of both, by hand. In doing this, ton or twelve 
drills are set out the evening before, that all may be ready 
for a good start. The light manure is taken to the field 
in carts, which are unyoked at convenient distances for 
replenishing the aprons of the young persons (one for each 
plough) or the machine by which it is distributed along 
the drills. The sowers of the manure being started on the 
outside drills, the ploughmen proceed to open fresh ones 
inside in going, and to cover in the manure by reversmg 
the first formed ridgelets as they return. The seed machine, 
sowing two rows at a time, follows close up to the ploughs, 
and thus the work goes rapidly on, each plough getting 
over from 2-J to 3 acres a-day. "When farm-yard dung is 
applied at tiie time of sowing, the process is the same, 
except that the drills must be opened somewhat deeper, 
and that the dung-carts, followed by an adequate number 
of spreaders, iDrecede the sowers of the light manures. In 
filhng the dung-carts, one able-bodied labourer is required 
for each plough employed in driUing; and where these 
amount to three, six spreaders are required to distribute 
it evenly along the drills. In some totricts the double- 
breasted plough is used in forming the dnUs and covering 
in the dung. In the hands of a skilful ploughman that 
implement does certainly make neater work to look at; but 
so far as the success of the crop is concerned, the common 
swing-plough is preferable, for in covering in with it the 
earth is made to run over the top of the ndgelet, by which 
means ^e clods fall into the hollow, and the finest of the 
mould is left on the top, where the seed is to he deposited. 
With the double mould-board this cannot so well be done, 
and the consequence is, that a groove is formed on the top 
of the ridgelet, in which the small dry clods, carried up by 
the tail of the mould-board, are left, forming the worst 


possible bed for the seed. lu parching weather it is usual 
to pass a hght roller over the drills immediately after 
sowmg, to retain the moisture and insure germmatioa 
The seed is dejmsited near the surface, half an inch of 
mould bemg a sufficient covering. The quantity sown is 
2 Bb per acre of globe or yellow turnij) seeds, and 3 to 4 
B) of swedes. Care must be taken that the seed is fiesh, 
so as to have a vigorous and thick plant. Thick sowring 
increases the difficulty of thuming out the plants, but it 
hastens their grow’th, and diminishes the risk of failm-e 
from the depredations of the turnip beetle. The tmie of 
sowmg in the south of Scotland extends from the begin- 
nmg to the end of May for swedes, and thence to the 
middle of June for yellows and globes. A partial sowing 
of yellow or globe is, however, made by careful stock- 
masters before sowang the swedes, to be ready for use by the 
end of August or beginning of September, when pasturage 
fails. Sowings of eaily varieties, such as the stubble turnip 
and certain yellow kinds, are also made after winter tares 
or other catch crops, until the middle of July; hut in Scot- 
land they cannot be sown later than this with advantage, 
unless for the production of a crop of seed. The average 
wreight per acre of sw'cdos may be stated at 18 tons, and 
of turmjis at 22 tons, but double these rates Lave 
occasionally been obtained. Recent experiments go to 
show that with hbcml manuring and early sowing, the 
weight of the crop is considerably increased by thinning 
out the plants at wider intervals than has hitherto been 
customary. The usual piactice in Scotland has been to 
sow m ridgelets 27 inches apart, with 9 or 10 inches be- 
twuxt the plants. Recent experiments establish the fact 
that, with 15 inches from plant to plant, much larger bulbs 
and a greater acreable produce are obtained. As it is 
ascertained that in the case of sw^edos the largest bulbs 
are also the best m quality, it is of the greater cousoquoiico 
to allow them ample room. 

The thinning is commenced as soon as the rough leaf is 
fairly developed. Previous to this operation the horso-hoe 
is worked betw’rxt the rows for the double purpose of 
destroying w'eeds and facilitating the operation of thmning. 
This operation is sometimes still farther facilitated by 
using Huckvale’s machine, which slaps out the rows so as 
to leave tufts of plants at regular distances apart. The 
singling of the plants is performed by the hand-hoe. The 
young persons by whom this w’-ork is usually performed 
advance in echelon with their hacks to the untouched work, 
tlie steadiest and most expert worker leading the band. 
This arrangement insures a uniform rate of j)rogress, saves 
the finished work from being trodden upon, and keeps the 
workers closely under the eye of the stewurd. This thm- 
ning of the rows, so as to leave single plants at regular 
intervals of 12 to 15 inches ajiart, is accomplished by an 
alternate thrusting and drawing motion of the hoe, which 
a httle practice enables the workers to perform with such 
predsiou that very rarely do they dther make a gap or 
leave double plants, and still more rarely do they require 
to stoop down to disentangle them with their fingers. 
Three of these workers can usually thin an acre in a day. 
With ordinary care on the part of the overseer, there is no 
^eat difficulty in getting the plants left single at proper 
intervals ; but it is very difficult to get the hoers trained 
to select and leave only the stoutest plants. And yet so 
important is this, that, all other things being equal, a 
difference of two to three tons per acre in the rate of pro- 
duce has been ascertained to result on compa ring rows 
that had been thinned by a person w’ho took pams to 
sdect and leave the best plants, with others on wMdi they 
had been left indiscriminately. When the plants have 
rallied after the thinning, and begun to grow lapi^y, the 
usual practice has been to turn a furrow from either side 
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of tliem into the middle of the interval by a one-horse 
plough, and then to level this down by a tui n of the horse- 
hoe. A great improvement on this practice is to use 
Tennant’s grubber instead, adjusted for diiU work in the 
manner already described. By thus using a strong imple- 
ment drawn by two horses, the soil m the intervals betwixt 
the rows can be stirred a foot deep if requu'ed, without 
any lisk of hurting the young plants, and this, too, is 
accomplished by a single operation. A second hand-hoeing 
is then given, which usually completes the after culture. 

The nature of the soil will generally detenmne the mode 
of consuming the crop. On all loose, dry soils, feeding off 
by sheep is the most profitable plan, whereas on deep, 
strong loams, it is adiusable to withdraw the whole produce, 
and have it eaten by cattle, as, unless in very favourable 
weather, when even a fourth is fed off by sheej), tlie extra 
manuring does not compensate to the after croi>a for the 
injury which they usually sustain from the ticading and 
poaching. On the poorest class of light soils the whole 
crop should, if possible, be consumed where it gi-ows by 
sheep; but on those of a bettor description, a third, a half, 
or two-thirds may be withdrawn for the feedmg of cattle, 
according to circumstances. Whatever the proportion left 
on the ground, care is to be taken to regulate the intervals 
so as to distribute the treading and droppings of the sheep 
as equally as possible over the field. 

The management of the turnip crop so as that it may 
be supplied to the live stock in the best possible condition 
during the entire season, is a point of the greatest import- 
ance. The portion that is to be used as cattle food is 
removed from the ground as soon as the crop is suffi- 
ciently matured, and before the time when drenching 
rains and severe frosts may ordinarily be looked for. The 
best "way of preserving turnips is by storing in broad flat 
heaps, not exceeding 20 inches deep, on some dry and 
sheltered situation, open to the sun, and covering them 
with a good coating of straw. It takes less labour to put 
them together in this way, and less straw to cover them; 
and being less exposed to frost and parching winds, they 
retain their juices much better than when stored in long 
narrow hcajis. The pulhng of swedes preparatory to stor- 
ing is much facilitated by passing under them a sharp 
share, and so cutting across the tap-roots without displacing 
the bulbs. The thatch of the corn-stacks that arc thrashed 
in autumn is usually reserved for covering turnip hcajis. 
After 1st November it is well to make diligent use of 
every favourable hour in thus securing the turnip crop. 

The portion to be fed off by sheep must necessarily be 
treated in a different manner. What is to be used ^ter 
Christmas can be very readily defended against frost by 
earthing up in the drills with the common plough. But 
as what is to be consxuned by the young sheep must be 
pulled and trimmed at any rate, in order to be sliced, the 
best way is to throw the turnips into heaps at regular 
distances, and cover them with a thin coating of earth. By 
this means the turnips are kept from running to stems, 
and the sheep get them clean and fresh, whatever the state 
of the weather.^ The same end is secured by opening a 
trench by a bout of the common plough, into which the 
turnips from two driQs on either side are laid in r^ular 
order with their tops uppermost, and the earth turned 
over upon them hy reversing the course of the plough. 
When wanted for use they are again unearthed hy means 
of the plough. The feeding qi^tics of turnips are so 
seriously impaired by exposure to frost, even when they 

I During the unusually wet winter of 1862-53 a large quantity of 
tunnpg and swedes intended for cattle food was stored in tliis way. 
The trimming and storing was carried on every dry day, and the 
carting postponed until the occurrence of frost or drought admitted 
of its being done without injury to the laud. 
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escape actual destiiiction, that the expense of securing 
them by one or other of these methods is always amply 
repaid. In vciy nuld winters, again, storing is equally 
effective m preventing the virtues both of the tiunips and 
the soil from being wasted by the pushing of the seed stems. 

The turnij) is liable in the early stages of its growth to 
the attacks of vanons insects. The most formidable of 
these enemies is the turnip beetle, which frequently settles 
upon the plants as soon as they appear above ground in 
such numbers as totally to destroy the whole of them. The 
best way of guarding against these nimble adversaries is 
to endeavour, by careful preparation of the soil, liberal 
manuring, and thick seeding, to secure a thick plant and 
rapid growth; for whenever the rough leaf is expanded the 
n.sk fiom this quaiter is over. From time to time the 
5 ming tuniip plants are assailed by the laum of certain 
butterflies and moths, which sometimes appear in such num- 
bers as to cause serious alarm, but ordinal ily their attacks 
occasion but a slight chock to the growth of the crop. 

A far more formidable evil is the disease called “ fingers 
and toes,” which, although long known, seems to be steadily 
extending, and has been wider spread and more virulent 
since 1851 than in previous years. This truly formidable 
disease sometimes shows itself hy the time that the jilants 
are ready for thmning, but more usually it is about the 
stage W'hen the second hoeing is given that unmistakable 
indications of its jiresence are obseiwed. The crop appears 
in high health, and is making rapid growth, when suddenly, 
under hot sunshine, numbers of the plants are seen to droop 
with flaccid leaves; and examination being made, it is found 
that the disease has abeady made senous progress. In 
some cases it is chiefly confined to the tap-root, which is 
distorted with knobby excrescences. In others, the roots 
present a thickened, palmated appearance, giving rise to the 
popular namo for the disease, “ fingers and toes,” while in 
others the lateral roots expand into glandular-looking tubers, 
•vv'hich frequently appear partially above ground at distances 
of several inches from the central stem. For a time aU 
these forms of the excrescences present a smooth healthy 
looking skin, yielding no trace of the presence of insects of 
any kind, either externally or internally. By-and-hy the 
skin cracks over the excrescences, which speedily assume a 
gangrenous ajipearanco Indeed, the whole symjrtoms pre- 
sent a striking analogy to cancer in the animal system. 
By the time that the healthy plants are approaching near 
to maturity, the most diseased ones have usually lost aU 
resemblance to turnips, and there remains on the land a 
substance like rotten fungus. In veiy bad cases whole 
acres together are found in this state, with here and there 
a sickly distorted turnip stiU showing a few green leaves. 
At other times a few only of the plants are ■wholly destroyed; 
the field, to a casual observer, looking not much amiss, 
though a closer inspection proves that the general crop is 
of stunted gro'wth, with few plants entirely free from the 
disease. Such partially diseased roots are not absolutely 
rejected by sheep, hut they are evidently unpalatable and 
innutritious, while the crop as a whole is more speedily 
consumed than its general appearance would lead one to 
expect. When this disease appears on farms that have 
previously been exempt from it, it is usually confined for 
a year or two to small patches, which, however, in the 
absence of remedial measures, steadily and rapidly extend, 
not only on the recurrence of a turnip crop on the same 
fields, but over the other parts of the farm. Indeed, there 
are not wanting indications of its being propagated by 
contagion; as, for instance, when tainted roots are carted 
into pastures, and the disease shows itself most in those 
places where they have been consumed, when, in course of 
rotation, the field comes afterwards to bear a turnip crop. 
When they are consumed by cattle in fold-yards, the dung 
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may be tbe medium of coutamiiiatiou, on the supposition 
that this conjecture is well-founded. Ploughing land in a 
wet state evidently aggravates the disease. We know of 
one instance where a strip down the middle of a field u'as 
ploughed in autumn while soaked by rain, on which wet 
ploughed portion the turnips wore evidently more diseased 
than over the rest of the field. In another instance which 
came under our personal observation, a ditch runnmg along 
part of the top of a field of upwards of 50 acres, was 
scoured in spring, and the mud spread back over the head- 
land. The whole field was, in the same season, sown with 
turnips, which proved an exceUeut crop, entirely free from 
“ fingers and toes,” with the exception of that portion of 
headland on which the mud was spread, where every plant 
was diseased. Although wholly in the dark as to the 
nature and propagation of this disease, it is well to know 
that the judicious application of hme is a certain remedy. 
In order, however, to its efficacy, it must be applied in a 
powdei'y state after the autumn ploughing, and immediately 
incorporated with the soil by harrowing; or else, as a com- 
post with earth, spread on the lea before breaking up for oats. 
We know from experience that a very moderate dose (say 
four tons of unslalced shells to the acre) applied in this 
way will suffice to prevent the disease. It is on hght soils 
that Its ravages are most frequently experienced, and to 
these heavy doses of hme are unsuitable. Indeed, whether 
for promoting the general fertility of soils, or for warding 
off the attacks of this disease, moderate applications of 
lime every twelve years or so seem preferable to heavier 
dressings at longer intervals. The name “fingers and 
toes” is not unfrequeiitly applied to a distinct disease 
to which the turnip, m common with the cabbage and other 
coleworts, is liable — namely anbury or club root. When 
the knobby excrescence which is found on plants affected 
by anbury is broken up, it is found to encase a white 
maggot, whose presence is the obvious cause of the mis- 
chief. We have seen young cabbages which had begun to 
droop from clubbing, when pulled up, freed from the 
parasite, and replanted, regain healthy ^owth and come to 
prosperous maturity. In the case of the “ finger and toe,” 
the most careful investigation, aided by the microscope, 
has hitherto failed to detect any insect cause for this 
disastrous malady. 

Section 3. — Ilangel-Wurzel 

This root has been steadily rising in estimation of late 
years. It is peculiarly adapted for those southern parts of 
England where the clunate is too hot and dry for the suc- 
cessful cultivation of the turnip. A competent authority 
declares that it is there easier to obtain 30 tons of mangold 
than 20 tons of swedes, and that it is not at all unusual 
to find individuaJ. roots upwards of 20 lb in weight. In 
Scotland it is just the reverse, it being comparatively easy 
to grow a good crop of swedes, but very difficult to obtam 
20 tons of mangold This plant is very susceptible of 
injury from frost, and hence in the short summer of Scot- 
land it can neither be sown so early nor left in the ground 
so late as would be requisite for its mature growth. These 
difficulties may possibly be got over either by the selection 
of hardier varieties or by more skilful cultivation. Its 
feeding quality is said to be nearly equal to that of the 
swede; it is much relished by live stock — ^pigs especially 
doing remarkably well upon it ; and it has the very im- 
portant property of keeping in good condition till mid- 
summer if req^uired. Indeed, it is only after it has been 
some months in the store heap that it becomes a palatable 
and safe food for cattla It is, moreover, exempt from the 
attacks of the turnip beetle. On all these accounts, there- 
fore, it is peculiarly valuable in those parts of Great Britain 
where the summer is usually hot and dry — conditions of 


climate which are favourable to the mangold and peculiarly 
unfavourable to the turnip. 

Up to the act of depositing the seed, the processes of pre- 
paration for mangold are identical with those described for 
the turnip, winter dunging being even more appropriate for 
the former thnn for the latter. The ridgelets being formed 
28 inches apart, and charged with a liberal allowance of 
dung and guano, the seeds are deposited along the top, at 
the rate of about 4 fi> per acre. The common drillmg 
machmes are easily fitted for sowing its large rough seeds, 
which should be sown from the lOfch to the 25th Apiil. 
The after culture is also identical with that of the turnip. 
The plants are thinned out at distances of not less than 15 
inches apart. Transplanting can be used for filling up of 
gaps with more certainty of success than in the case of 
swedes. But we find it much more economical to avoid 
such gaps by sowing a little swede seed along with the 
mangold. Several varieties of the plant are cultivated — 
those in best repute being the orange globe, the long yellow, 
and the long red. This crop requires a heavier dressing of 
manure than the turnip to grow it in j)erfection, and is 
much benefited by having salt mixed with the manure at 
the rate of 2 or 3 cwt. per acre. The crop requires to be 
secured in store heaps as early in autumn as possible, as it 
is easily injured by frost. The following graphic descrip- 
tion of this process is by Mr Morton of Whitfield : — 

“ The mode of harvesting our root crop which we have adopted 
for several years is this . we let the lifting, cutting off the leaves 
and the roots, and putting the loots into the cart— at so much per 
acre, accordmg to the weight of the crop — ^to one man, who gets 
other men to join with Mm in the woik and share in the profits ; 
and the arrangement I require to be adopted is, that the ono-horso 
carts, which I employ to haul the roots, shall be constantly 
employed, and I require from 16 to 20 loads or tons of roots to bo 
filled hourly. The number of caits lequirod is according to tlio 
distance of the field from the store ; thus the distance u’om tlie 
nuddJe of the field to the store being 16 chains, four carts are 
required; 22 chains require five carts ; and SO chains lequire seven 
carts. 

“ The mode of llfliny iJie roots. — Five men are employed to pull 
up the roots ; each man pulls up two rows ; standing between tlio 
rows, he takes with his left hand a root from the low on his left 
side, and with, his right hand a root fiom the row on his right side, 
and pulling botli up at the same time, idaces them side by side, 
across the low where he pulled up the roots with lus right hand, so 
as to have the tops lying in the .space between the two rows ho has 
l)ulled up ; the next man takes the two rows at the right hand of 
the last two rows wo have just described, and he, with each of his 
hands, pulls up a row, and places them on the line of the row which 
he has pulled up with his left hand, with the root end lying towards 
tho root end of the first row, so that we have now four rows of roots 
lying close together in two rows, side by side, with their leaves on 
tiie outside of each of these rows, and the roots of each row nearly 
touching each other ; and eveiy four rows, when growing, are thus, 
when pulled, laid in two lows, root to root, occupying not more 
than 27 inches. Now, as the next four rows ai’o lifted in the same 
way, and placed in hke manner, we have a space unoccupied of 
three tunes 27 inches, or 6 feet 9 inches between each double row of 
roots, for the cart to go between them (viz., this double row of bulbs 
after they have had the leaves and roots cut off), to cany off the 
bulbs to the store. After the five men who are pulling the roots 
there follow ten women or boys, with knives made of pieces of old 
scythes, who, with repeated blows, cut off the leaves and roots 
without ever moving one of them with their hands ; this is constant 
but not hal’d work, and it requires ten active women or boys to 
keep np with tho fi.ve men pulling. 

“Immediately on the heels of the cutters follow tho carts 
between the two double rows of bulbs as they lie, having their 
leaves and roots cut off, and a man, one of the principals of the 

e g, and. nine young active hoys and girls, throw up the bulbs as 
as they can into the cart, the man speaking to the horse to 
move forward or stop as they clear the ground ; when one cart is 
full, an empty one has been brought by one of the boys who drive 
the carts, and placed immediately behind the full one ; so that, as 
he moves off with the full cart, tlie man calls the horse with the 
emply cart to move forward, and they proceed to throw the roots 
into the cart as fast as they did into ttio one that has just gone oflC 
the field. 

“The pulling of the roots and the filling of the carts being the 
principal work, one of the leaders is in each of tliose departments of 
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the woik ; so that, by his exam 2 *le, he shows those with him how 
he wishes them to W'oik, and thus the woik }iroceeds with the 
utmost legularity and despatch; 20 cart-loads aie hourly filled m 
the fields and delivered in the store , 180 to 182 loads oi 22 cwt. 
and 23 cwt each in a day of nine houis ; thus a cart-load is filled 
every thiee minutes by 10 jiaiis of hands, which are pulled by five 
flairs of hands, and the leaves and roots cut off by 10 pahs of hands 
— m all 25 pans of hands, men, women, and boys. This has been 
lepeatedly done in a day. 

“ The stores aio made of posts and lails, enclosing a space 9 feet 
apart aud 44 feet high, and of any length, if the sjiace will admit, 
and as near to where they aie to be consumed as iiossible. The 
iwsts are 5 feet ajiait, let into the ground 18 inches, and 44 feet 
above, with five rails above, 4 or 5 inches wide, nailed to the mside 
of the posts , and each of those stores is 3 feet ajiart. I have 14 of 
tlieni, about 70 feet long each, which is sullicient to store fiom 1000 
to 1200 tons of bulbs.” 

Tlio heaps are carefully thatched, and the spaces betwixt 
them filled with straw to keep out frost 

It is believed that in many cases crops of turnip and 
mangold could be more cheaply stored by means of the 
I portable railway than by carts, and with loss injury to the 
1 laud This is especially the case with clay suds and in 
wet seasons. In using it, eight drills of roots are trimmed 
and laid in two rows, as Mr Morton describes; the rails 
are shifted between the pairs of rows in succession; and 
the roots are pitched into hght trucks, which a man 
pushes before him to the headland, where the contents 
are discharged by tipping. Being there heaped up and 
thatched, the roots are carted to the homestead as required 

Section 4, — Carrot, 

This root, though so deservedly esteemed and univei- 
sally grown in gardens, has not hitherto attained to general 
cultivation as a field crop. This is owing chiefly to certain 
practical difficulties attending its culture on a larger scale. 
Its light feathery seeds cannot easily be sown so as to 
secure their regular germination; the tardy growth of the 
young plants, and the difficulty of discriminating between 
them and weeds makes the tlunuing a troublesome affair; 
the harvesting of the crop is comparatively exiiensive, and 
it is only on sandy and light loamy soils, or those of a 
peaty character, that it can be grown successfully. The 
increasing precariousness in the growth of potatoes, turnips, 
and clover, and the consequent necessity for a greater 
variety of green crops, entitle the carrot to increased atten- 
tion as a field ci’op. Its intiinsic qualities are, however, 
very valuable, especially since the introduction of the white 
Belgian variety. On light soils it is alleged that larger 
crops of carrots can be obtained than of turnips, and with 
less exhaustion of their fertility, which is explained as 
arising from the greater depth to which the carrots descend 
for their nourishment. This root is eaten with avidity by 
aU kinds of farm stock. Horses, in jiartioular, are very 
fond of it, and can be kept in working condition with a 
considerably smaller ration of oats when 20 lb of carrots 
are given to them daily. It can also be readily kept to an 
advanced period of spring when stored with ordinary care. 

The mode of culture is very similar to that already de- 
scribed for mangel-wurzel. A usual practice is to prepare 
the seed for sowing by mixing it with moist sand, and 
turning the mass repeatedly for several days until germina- 
tion begins, when it is sown hy hand at the rate of 6 
per acre of the dry seeds, in a seam opened by the coulters 
of the corn or turnip drill, according as it is wished to have 
it on the flat or on ridgelets. Some prefer merely to mb 
the mixture of seeds and sand or mould betwixt the palms, 
until the seeds are thoroughly separated from each other, 
and so divested of their hairs as, when mixed with sand, to 
run from a drilling machine. It is of the utmost importance 
to secure seeds of the previous year’s growth, as if older 
their germination cannot be depended upon. Much care is 
also needed in saving the seed only from selected roots, as 


carrots have a decided tendency to degenerate. The wffiite 
Belgian variety is certainly the best for faim use, not only 
from the weight of crop, but from its growing more rapidly 
in its earliest stage than other approved sorts, aud showing 
a broader and deeper coloured leaf, which can more easily 
be discriminated from weeds, and thus admitting of the 
earlier use of the hoe. When the sowing aud first hoeing 
and thinmng of the crop are got over successfully, the after 
culture of the crop is very smiple; all that is needed being 
the occasional use of the horse and hand hoe to keep down 
weeds. The fork must be used in lifting the crop. The 
greens are then cut off and given to young stock or cows, 
and the roots stored in long narrow heajjs, exactly as mangold. 
Fifteen tons per acre is an average crop, although on suit- 
able soils, with liberal manuring and skilful cultivation, 
double the weight is sometimes obtained. Those who in- 
tend to cultivate this crop statedly will do weU to laise 
their own seeds from carefully -selected roots. Unless 
genuine and fresh seed is sown, failure and disappointment 
can scarcely be avoided. 

Section 5 . — Parmijx 

This jdant bears so close a resemblance to the carrot, and 
its culture aud uses are so similar, that they need not be 
i*ej)eated. It can, however, be cultivated successfully over 
a much wider range of soils than the carrot, and, unlike 
it, rather prefers those in which clay predominates. It is 
grown extensively and with great success in the Channel 
Islands. The cows there, fed on parsnips and hay, yield 
butter little inferior, either m colour or flavour, to that 
produced fiom pasture. About 10 lb of seed are required 
per acre. It requmes, like that of the carrot, to be steeped 
before sowing, to hasten germination, and the same care is 
needed to have it fresh and genuine. It should be sown 
in Apni. The roots, when matured, are stored like carrots. 

Section 6 . — Jerusalem Artiehohe. 

This root, although decidedly inferior to the potato ui 
flavour, is yet deserving of cultivation. It grows freely m 
inferior soils, is easily propagated from the tubers, and 
requires httle attention in its cultivation. When once 
established in the soil, it will produce abundant crops for 
successive years on the same spot. It is sometimes planted 
in woods to yield shelter for game, for which purpose it is 
admirably fitted, as it grows freely under the shade of trees, 
and yields both food and covert. In properly-fonced woods 
it might yield abundant and suitable food for hogs, which 
could there root it at their jileasure, without damage to 
anything. Where they had mast along with these juicy 
tubers, Siey would undoubtedly thrive apace. After they 
had grubbed up what they could get, enough would be left 
to reproduce a crop for successive seasons. Such a use of 
this esculent seems well desciviug of careful trial 

CROPS ANALOGOUS TO DRILLED ROOT CROPS. 

{Sectiom 7, 8, 9.) 

There are several crops which, under a strict classifica- 
tion, should be noticed among forage crops rather than here, 
but which, in an agricultural point of view, are so closely 
analogous to drilled root crops that we regard this as the 
suitable place in which to notice them. 

Section 7. — Cahlage. 

On strong nch soils large crops of very nutritious food 
for sheep or cattle, and of a kind very acceptable to them, 
are obtained from the field culture of the Drumhead cab- 
bage. A seed-bed is prepared in a garden, orchard, or other 
shdtered situation, about the second week in August, either 
by sowing in rows 12 inches apart, and thinning the plants 
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about 3 inclies in tbe rows, or broadcast in bods. As early 
in spring as the land on which the crop is to be grown 
13 dry enough for being worked, let it be thoroughly 
and deeply stirred by one or more turns of the grubber. 
Assuming that a hberal dressing of dung has been put into 
it at the autumn ploughing, 3 or 4 cwt. of guano are now 
scattered evenly over the surface and ploughed in by a deep 
square furrow. A lot of plants being brought from the 
seed-bed, a band of planters, each provided with a dibble 
and a piece of rod 27 inches long, proceed to insert a 
row of plants the length of the rods apart in each third 
plough-seam, the result of which is that the plants stand in 
regular rows 27 inches apart every way, and can afterwards 
be kept clean by horse and hand hoeing like any other 
drilled green crop. Cabbages are much in repute with 
breeders of rams and prize sheep, which fatten rapidly on 
tbis food. Cabbages are usually drawn off and given to 
sheep on their pastures, or to cattle in byres and yards ; 
but they are also fed off, where they grow, by sheep, in the 
same way as turnips. It is an exhausting crop when 
wholly drawn off, and on this account is sometimes grown 
with advantage on spots greatly enriched by migation with 
sewage or otherwise, and whore the succeeding grain crop 
13 expected to suffer from over-luxuriance, the cabbages 
being grown, as the jjlirase goes, to “ take the shine out of 
it.” In favourable circumstances, from 30 to 40 tons per 
acre of t.bia nutritious crop may be obtained. From what 
has been said it is evidently not adapted for extensive field 
culture j but on most farms a few acres might be grown 
annually with great advantage. It is a peculiarly statable 
food for either sheep or cattle during the autumnal tran- 
sition from grass to turnips. 

Section 8. — Ra^e. 

This plant is peculiarly adapted for peaty soils, and is 
accordingly a favourite crop in the fen lands of England, 
and on recently reclaimed mosses and moors elsewhere. Its 
growth is greatly stimulated by the ashes resulting from 
the practice of paring and burning. In these cases it is 
sown broadcast j but when such soils are brought into a 
regular course of tillage, it is drilled, and otherwise treated 
in the same manner as turnips. As we shall consider its 
culture under the head of “ Oil-producing Plants” (chap, 
xiv. sec. 5), we shall only say further here, that its highly 
nutritious leaves and stems are usually consumed by folding 
sheep upon it where it gi’ows, and that there is no green 
food upon which they fatten faster. Occasionally it is 
carried to the homestead, and used with other forage in 
carrying out the system of soiling cattle. 

Section 9. — KoM-RaU. 

This plant has been frequently recommended to the 
notice of farmers of late years. Like mangold, it is better 
adapted than the turnip for strong soils and dry and warm 
climates. It may be either sown on drills in the same 
manner as the turnip, or sown in a seed-bed and afterwards 
transplanted. The latter plan is expensive, if it is desired 
to cultivate the crops to any extent j but is commendable 
for providing a supply of plants to make good defidencies 
in the rows of other crops, or when a small quantity only 
is wanted. By sowing a plot of ground in March in some 
sheltered comer, and transplanting the crop early in May, 
it is more likely to prosper than in any other way. Oattie 
and sheep are fond of it, and it is said not to impart any 
unpleasant flavour to millr . We have seen a few trials of 
it in Scotland as a field crop ; but, from whatever cause, 
the weight of food produced per acre was greatly less than 
from the mangolds and swedes growing alongside of it. For 
further information about this plant, the reader is rderred 
to the Boojb of the Farm, voL ru p. 87 ; Hewlett Davis’s 
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Farming Essays, p. 90 ; Lawson’s Synopsis of the Vegetahle 
Products of Scotland, div. ii. p. 109. Lawson says that 
the pull) or flesh of kohl has the same taste as the leaves 
of the cabbage, and hence its adaptation as food for milch 
cows. 

CHAPTER XIII. 

CULTIVATED CEOPS. — HERBAGE AND FORAGE CROPS. 

Section 1. — Cr?'asses, <L'c. 

Under this general heading wo propose to include what 
we have to say concerning the grasses, whether natural or 
cultivated, and those other crops which are grown expressly 
for the sake of the cattle food yielded by their leaves and 
stems. This kind of farm produce is either consumed 
where it grows by depasturing ivith hve stock, or mown 
and given to them in a green state under cover, or dued 
and stored for after use. It thus embraces the cultivation 
of these crops, and their disposal, whether by grazing, 
soiling, or haymakmg. Following this method, we shall 
first of all briefly describe the cultivation of those pasture 
and forage crops which are of best repute in British 
husbandry. 

Tillage lands arc now everywhere cropped according 
to some settled rotation, in which the well-recognised 
principles of the alternate husbandry are carried out accord- 
ing to the actual circumstances of each locality. With 
rare exceptions, such lands at stated intervals bear a crop 
of the clovers or cultivated grasses. As these are usually 
sown in mixture, especially when intended for pasturage, 
the resulting crop is technically called “seeds.” As it is 
of importance to have the land clean and in good heart 
when such crops are sown, they usually follow the grain 
crop which immediately succeeds tho fallowing process. 
Being for the most part of a lower habit of growth, these 
can be sown and grown along with white corn crops 
without injury to either. When the latter are harvested, 
the former, being already established in the soil, at once 
occupy it, and grow apace. By this' arrangement there is 
therefore secured an important saving both of time and til- 
laga Barley being the crop amongst which the seeds of the 
clovers and grasses are most frequently sown, and amongst 
which, upon the whole, they thrive best, it is customary to 
sow these small seeds at the same time as the barley, and 
to cover them in with a single stroke of the common 
harrows. This is erroneous i)ractice, both, as regards the 
time and manner of sowing those small seeds. We have 
already mentioned, in the proper place, that barley should 
be sown as early in March as possible. Now, if the clovers, 
&C., are sown as early as this, they are almost certain to 
get so forward as both to rob the barley of its due share of 
nourishment, and, when it is reaped, to bulk so largely in 
the sheaves as to retard their drying, and aggravate the 
risk of their being lU harvested. It is found, too, that 
if there be plants enough, the clovers stand the winter 
better, and ultimately yield a better crop, when, at the 
reaping of the grain crop, they are puny-looking than when 
they are very strong. It is better, therefore, to delay the 
sowiag of the small seeds till the end of April or beginning 
of May. As to the manner of covering them in, we have to 
remark that the smallness of these seeds and their mode 
of germinating alike require that they receive only the 
very slightest covering of soi^ This important fact is so 
well illustrated in the following table, which exhibits the 
resulte of some carefully-conducted experiments, reported 
to the Highland Society by Mr Stirhng of Glenbervie, 
that we shall here quote it ; — 

“ Coltunn I. contains the sdenti&c 

Coltimn II. contains the average weight of the seeds per hoshd. 

in pounds. 
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Column III. contains the average number of seeds in one ounce. 

Column IT. shows, in inches, the depth of cover at which the 
greatest number of seeds brairded. 

Column y. shows, in inches, the depth of cover at which only 
about half the number of seeds brairded. 

Column YI. shows, in inches, the least depth of cover at which 
none of the seeds brairded. 


I. 

11. 

III. 

lY. 

Y. 

YI. 

Agrostis stolomfera, . 

13 

600,000 

0 to i 

Ho i 

1 

vulgaris 

12 

425.000 

132.000 



Aira csespitosa, . . . 

14 

0 to ^ 

£tol 


Alopecurus pratensis, . 

5 

76,000 

0 to i 

1 to 14 

24 

Anflioxautlium odoia- 
tum, .... 


6 

71,000 

0 to i 

1 tol4 

2 

Arrhenatherum avena- 
cemn, .... 
Brach 3 T) 0 (lium sylva- 
ticum. .... 


7 

21,000 

ito i 

ntoi? 

4 


10 

15,600 

0 to i 

4to 1 

2 

OyuosuTus criatatus, . 

26 

28,000 


.. 

... 

Dactylis glomerata, . 

12 

40,000 

0 to i 

|tol 

2J 

glomciata gigantea. 

10 

31,000 


... 


Blymus arenamis, . . 

11 

2,320 

1 toU 

2 lo2i 

5 

geniculatus, . . . 

12 

2,800 


... 

... 

T’estuca duriusoula, 

10 

39,000 

0 to J 

ftol 

24 

elatior 

14 

20,500 

0 to i 

1 to 14 

2f 

elatior gigantea, . 

13 

17,500 

0 to f 

14 to 14 

3 

heterophylla, . . 

12 

33,000 

0 to i 

1 tol4 

24 

gigantea, .... 

16 

8,600 


Itol 


ovma, .... 

14 

64,000 

0 to J 

2 

ovLua tenuifolia, . 

15 

80,000 


... 

piatensis, . . . 

pratensis loUacea, . 


14 

26,000 

0 to h 

ftol 

24 


16 

24,700 


... 


rubra, .... 

10 

89,000 


.. 


Glyceria aauatioa, . . 

13 

68,000 

ito h 

Itol 

24 

lluitana, . . . . 

Holcus lauatus, . . . 


16 

33,000 





7 

95,000 

ito 

|tol 

24 

moUis 

6 

85,000 


Lolium italicum, . . 

16 

27,000 

0 to 1- 

1 toll 

si 

perenno, .... 

18-80 

16,000 

ito 4 

Utoll 

S4 

Milium offusum, . . 

25 

80,000 

ilo k 

1 to 1 

24 

Phalaris anmdmacea, . 

43 

42,000 

... 

Phloum pratensc, . . 

44 

74,000 

0 to i 

Hoi 

2* 

Poa nemoralis, . . . 

15 

173,000 

... 

nemorabs smjpcr ^ ) 
irirens , . . . J 

isi 

133,000 

0 to i 

ito i 

1 

pratensis, . . . 

13 

243.000 


... 

... 

tiivialis, .... 

15 

217,000 

0 to 4 

ito -4 

14 

Psamma arundinacea, . 

15 

10,000 

4toi 

14 to If 

4 

Tiisetum flavescens, . 


113,000 

0 to 4 

Hoi 

2 

Achillea Millefolium, . 

SO 

200,000 

Ho i 

4to 4 

14 

Cichoiium Intyhus ) 
(chicory), . . . J 

32 

21,000 

Lotus cormciilatus, 

62 

28,000 

0 to 4 

ito i 

n 

major 

64 

61,000 

Medicago lupulina, 

63 

16,000 

0 to 4 

ftol 

li 

sativa, .... 

60 

12,600 

Onohrychis sativa, . . 

26 

1,280 

f to 1 

2 to 24 

44 

Petrosolinum sativum, 

41 

12,800 

Plautago lauceolata, . 

62 

16,600 


Utoli 

2i 

Poterium Sauguisorba ) 
(bumet), . . . J 

25 

3,320 

Ho i 

litolf 

4 

Trifolium filiforme. 

65 

54,000 

0 to 4 

ito 4 

li 

hybridum, . . . 

63 

45,000 

0 to 4 

ito I 

li 

pratense, .... 

64 

16,000 

0 to 4 

lltoli 

2 

pratensepemwic, . 

64 

16,000 

0 to 1 

litolii 

2 

repens, .... 

65 

32,000 

0 to 4 

ito f 

li 


“The results in the three last columns of the preceding table were 
obtained by sowing the seed in finely-sifted dark loam, which was 
kept moist throu^out the process of germination, to which is 
attributable the circumstance of so many of the sorts vegetating best 
(as shown in Column lY.) without covering, and under roll exposure 
to the light. The combination of such favourable circumstances 
of soil and moisture can, however, seldom he calculated upon in 
field sowing, therefore a covering of mould for the seeds, however 
slight, is always advisable. But it will he seen, by the results in 
Column YI., tiiat a great number of seeds must he inevitably lost 
from over-depth of covering, unless the ground be in all cases care- 
fulljr prepared and pulverised before sowing either the mimai or 
grasses.”^ • ‘ 

Prom tMs it is evident that to scatter these tiny seeds 
over a cloddy surface, and then to harrovs' it, may more 

‘ Morton’s Cyehjpcsdiao/ Agrieulhire—atiioLe “Grasses,” vol. i.p. 989. 


aptly be called burying than sowing them. The following 
13 a more rational mode of proceeding : — ^When these seeds 
are to be sown among winter wheat, it is expedient to 
begin by using the horse-hoe (supposing the wheat to have 
been drilled), as well to loosen the surface and produce a 
kindly bed for the seeds as to destroy weeds. In the case 
of broadcasted wheat, a turn of the harrows secures tho 
same end. In the case of tho more recently sown barley 
an that is needed is to smooth the surface with the one- 
horse roUer. Over the ground thus prepared the small 
seeds axe distributed by a broadcast sowing-machine^ 
which covers at once a space of 15 or 18 feet in width. 
The covering is then effected by simply rolling with the 
smooth roller, or by dragging over the surface the cha^ 
harrow, which may either be attached to tho sowing-machine 
or to a separate frame ; or by using Cambridge’s or Grosskill’s 
roUer, with a very hght chain harrow attached to it. On 
clay soils the chain-web is to be preferred; but on loose 
soils CrosskiU’s roUer imparts a beneficial firmness, and, 
with its tad-piece of chain-web to fiU up the indentations, 
gives an accnracy of finish which rivals the neatness of a 
newly-raked garden plot. We have long regarded this 
covering in of grass seeds as the most important use to 
which Crosskill’s valuable implement is put. The only 
drawback to it is, that it makes a heavy demand on the 
horse-power of the farm at a pressing season. As it can 
only be worked in dry weather, it is advisable, when the 
land is in trim, to work it double tides by means of a relay 
of horses. This mode of procedure is alike applicable to 
the sowing of mixed clovers and grasses, and to that of the 
clovers alone, and is the conrse usually pursued in sowing 
for one or two years’ “ seeds.” 

YThon it is intended to lay down arable land to grass 
for several years, or to restore it to permanent pasture or 
meadow, it is always advisable to sow the seeds without a 
com croi). This doubtless involves an additional cost at 
the outset, but it is usually more than repaid by the en- 
hanced value of the pasture thus obtained. To grow the 
grasses well, tho soil should be pulverised to the depth, of 
3 or 4 inches only, and be full of manure near the surface. 
There is no hotter way of securing these conditions than 
by first consuming a crop of turnips on the ground by 
sheep folding, and then pulverising the surface by means 
of tho gmbli^r, harrow, and roUer, wiihovt plov^hing U. 

Much diversity of practice exists in regard to the kinds 
and quantities of seeds used in sowing down with a graia 
crop. In Scotland from 2 to 4 pecks of ryegrass seeds, 
wi1h. from 10 to 14 lb of those of red, white, alsike, and 
yeUow clovers, in about equal proportions, is a common 
allowance for an acre. A pound or two of field parsley is 
occasionally added, or rather is substituted for an equd 
weight of clover seeds. The natural grasses are seldom 
sown, and only when the land is to be laid to permanent 
pasture. In England ryegrass is in much loss repute than 
in Scotland, the clovers being there very generally sown 
unmixed, and always in larger quantities than we have 
just named — 20 S> per acre being a common aUowance. 
There can be little doubt that both these plans are 
faulty. 

‘Wken a good natural pasture is carefully examined, it is 
found to consist of an amazing number of different g^ses 
and other plants. Not only does a natural pasture contain 
a great variety of herbage at any one time, but it has ita 
plants which replace ea<3i other at different seasons; and 
some also which are prominent only in wet years and others 
in dry ones. The provision thus made for affording at all 
times such a variety of food as is at once grateful and whole- 
some to the animals which browse on it, and for keeping 
the ground fully occupied under every diversity of seasons 
and weather, is truly admirable, and the study of it weB 
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fitted to interest and instruct the husbandman. The 
importance of this subject is beginumg to be appreciated 
by agriculturists; as one proof of -which we now see our 
leadmg seedsmen regularly advertising for sale an extens 
list of grasses and other pasture plants. Most of them 
also, for the guidance of their customers, point out the 
kinds and quantities per acie wliich are appropriate for 
diversity of soils and other circumstances. We refer, as an 
example of this, to the manual of Messrs Lawson of Edin- 
burgh, who have devoted much attention to this subject. 

The follo-wing Tables will be found useful : — 

“ I. — Fon AiiTeenate HrsuANniiY 

Foil yeai’s Hay For 1 year’s Hay 
fori year’s Hay and and 

Ij'cai’sPaBtuio. 8 years' Pastnie 


Lolium italicum 


Dactylis glomerata ... 
PMeiunpratense .... 
Medicago lupulma ... . 
Tnfolimn hybridiim 

pratense . . 

jiriitense perenne 
repens 


IS 


18 

2 

2 

1 

2 

4 


44 


18 

2 


" For sheep pastui’es it will often be found advantageous to add 
from 2 to 4 K per acre of parsley seed to the above mixtures , and 
for pastures in certain upland dia-tncts established practice -wffl jus- 
tify the introduction of an additional pound or two of yellow dovor 
niedirngo lupuhwt), together with from 2 to 3 ft of nbgrass 
{Flaniago lanceolcUa) And for very hea-vy as well as for peaty 
soils, 1 to 1 J ft of Pmefwm proicnse may he added adyantageously, 
both for hay and pasture. 

“ II. — Foe Peemahent Pastuee, No. I. 

Alopecurus pratensis.. 2 

Dactylis glomerata 6 

Festuca dunusoula ” £ 

olatior. . o 


Lohum italicum 

perenne 

Phleiim pratense 

Poa nemoiahs sempervirens .... 

tri-yialia 

Medicago lupiilina 

Tiifoluim pratense 

perenne 


In certain cases the foUoviing additions to Table II. may he 
made— namely, 1 to 2 ft each of ^ica ruhra md Poa praten^s 
on diy sandy soils ; 1 ft of AcMlea Millefolium, and 1 to 2 ft 


■nru (hurnet) in diy calcareous soils. 

When a crop of hay is taken the first year, both the ryeerasses 
and 2 ft of Trifolium pro- 
teiwe added. Also ^o 1 ft per acre of Anihoxanthum odor^um 
when occasional crops of hay are to he taken.” i 

When land has been thus sown for a permanent pasture 
cai*e should be taken not to allow a sheep to set foot upon 
it for the first two years, for if these industrious nibhlers 
are allowed to crop the tender clover seedlings before they 
are fully established in the soil, they are certain to remove 
the crown from moat of them, and thus ruin the pasture at 
the very outset. ^ Innumerable instances of failure in the 
attempt to obtain good permanent pastures are entirelT 
grazing by sheep. The first growii 
should therefore be mown, care being taken to do so before 
any of the |^asses have flowered. Then roU repeatedly 
and stock -with young cattle only until the second season 
IS over. 

Having described the means to be used for obtaining 
p. 1000'^'’“’® “ Grasses," vd. L 


good pastures, let us now consider how to use them pro 
fitably. The art of grazing embraces the practical solution 
of two important problems, -viz., Isi, How to obtain the 
great^t amount and best quality of herbage from any given 
pasture; and 2cl, How to consume this herbage by live 
stock so as to make the most of it. The grazier has ever 
to keep in view what is best for his land and what is best 
for his stock; and must take his measures throughout the 
entire season with an eye to both these objects. As regards 
the first of them, experience yields the following maxims 
for his guidance : — 

Never to stock his pastures in spring until genial weather 
is fairly established. 

Never to allow the grasses to run to seed, nor parts of a 
field to be eaten bare, and others to get rank and coarse. 

Duly to spread about the droppings of the cattle, to 
remove stagnant water, and to extirpate tall weeds. 

Some tune about midsummer to make a point of having 
the pasture eaten so close that no dead herbage or “ fog- 
ge” shall be left on any jiart of it. 

In what more immediately concerns the welfare of the 
live stock he is m like manner taught in stocking his 
pastures — 

To adapt the stock, as regards breed, size, condition, and 
numbers, to the actud capabilities of the pasturage. 

To secure to the stock at all times a full bite of clean, 
fresh-grown, succulent herbage. 

In moving stock from field to field to take care that it 
be a change to better fare — not to worse. 

Pasturage consists either of natural herbage or of “ seeds.” 
In the south-eastern counties of Scotland there is httlo 
good old grass; all the really fertile soils being employed 
m arable husbandry, -with the exception of small portions 
around the mansions of landowners. The pasturage 
consists, therefore, for the most part of the cultivated 
clovers and grasses. Comparatively few cattle are there 
fattened on grass; the object of graziers being rather to 
stock their pastures with young and growing animals, and 
to get them into forward condition for being aftonvards 
fattened upon turnips. The grazing season is there also 
much porter than in England, old grass seldom atfording 
a full bite for a well-conditioned bullock before the middle 
of ^ May, or later than the middle of September. It is 
quite otherwise in England, various parts of which abound 
with old grass lauds of the very richest descrijition, on 
which oxen of the largest size can be fattened rapidly. 
These, in many cases, admit of being stocked towards the 
end of Apnl, and under judicious management continue to 
yield excellent pasturage for half the year. When stocked 
with cattle in fresh condition, two sets or “runs” are not 
unfrequently fattened in such pastures in the samo season. 
These grass-fed cattle begin to come to market early in 
July, and for four or five months thereafter constitute the 
chief supplies of beef in our markets. 

_ Cattle already weU-fleshed are alone suitable for turning 
mto these rich old pastures. When this is attended 
and care taken not to over-stock the pastures until they 
yield a full hite,^ -the progress of the oxen will usually be 
very rapid. It is now customary to hasten tin's progress 
by ^viug about 4 ft of oilcake to each beast daily. 
The dust and crumbs being sifted out, the bits of cake 
are strewn upon the clean sward, from whence they are 
quicWy and carefully gleaned by the cattle. This is 
usu^y a profitable practice. It brings the beasts fonvard 
rapidly, improves their appearance and handling, and, 
besides enriching the laud, admits of about twelve per cent, 
more numbers bemg fed upon a given acreage. These 
choice old pastures axe usually occupied in combination 
wia others of inferior quahty. The most forward lot of 
cattle havmg been fattened and sold off from the former 
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they are ready to receive a fre&li stock. If it is con- out by folding the flock and gi^ung them a fresh piece 
tomplated to get them also fattened before the expiry of daily. The crop is thus eaten close off* at once in daily 
the season, they are not put on the best land instantly on portions, and the plants being immediately thereafter left 
the first lot being sold ; but a crowd of sheep or store- undisturbed, and receiving over the whole area their due 
beasts being turned upon it for a few days, the existing share of the excrements of the flock, grow again more 
herbage is cleared off, and the pasture {Anglice) “ laid m ” rapidly than when subjected to constant browsing under a 
or {Scottice) “ hained,” until a fresh clean growth fits it system of promiscuous grazmg. This plan of folding sheep 
for receiving a suitable number of the best cattle from the upon such ciops has the same advantages to recommend it 
other pastures. It is inexpedient to graze sheep promis- as soihng, only that it is cheaper to shift the fold daily 
cuously with cattle on these best lands, as they pick out than to mow and cart home the forage and carry back the 
the sweetest of the herbage, and so retard the fattening of manure. In the case of water-meadows it is the practice 
the oxen. Neither do we approve of having horses among to irrigate them afresh as each crop of grass is fed ofi:‘. 
such cattle , not so much from their interfering with their This is attended with considerable risk of the sheep getting 
pasturage as from the disturbance which they usually cause tainted with rot, which must be guarded against as much 
by galloping about. This does not apply to the chaught- as possible. In the first place, it is well to give them a 
horses of a farm, which are usually too tired and hungry daily allowance of bran, beans, or cake, and salt ; and 
when turned out from the yoke to mind anything but food besides this, to put on this land only such sheep as are 
and rest, but it is bettor thrift to soil them , and frohe- nearly ready for the butcher. They wdl thus fatten very 
some, mischievous colts are unsuitable companions for rapidly, and be slaughtered before there is time for harm 
sedate, portly oxen. In favourable seasons, the grass often to ensue. 

grows more rapidly than an ordinary stocking of cattle can The modes of grazing which we have now described are 
consume it, in which case they select the best places, and appropriate for sheep in forward condition. The poorer 
allow the herbage on some parts to got rank and coarse. If pastures are usually stocked with nursing ewes and loan 
these rank places are neglected until the herbage gets dry sheep bought in from higher grazings Lambs, both before 
and withered, the finer plants die out, the coarser-growmg and after weaning, require clean pastures, and of course 
grasses usurp the ground, and the pasturage is injured for frequent changes. If kept on tainted pastures, they are 
future years. To check this evil in time, these neglected certain to become subject to diarrhoea, to bo stinted in 
places should be mown, and the grass either brought to their growth, and to have their constitution so w-eakenetl 
the homestead for soihng, or left to dry where it grew; in that many of them will die when afterw'ards put upon 
which state the cattle will eat up most of it, and be the turnips. To avoid these evils, they must be frequently 
bettor for it, especially if their bowels are unduly relaxed moved from field to field. A suJB&cient number of store 
by the succulence of the growing herbage. The remarks cattle must be grazed along with them, to eat up the tall 
now made apply equally to all old pastures employed for herbage and rank patches avoided by the sheep. After the 
the fattening of cattle, although not of the first quality, lambs are weaned, the ewes require to fare rather poorly 
All that is required is, to observe a due proportion between for a time, and can thus be made use of to eat up the worst 
the capabilities of the pasturage and the breed and size of pasturage, and the leavings of the young and fattening 
the cattle. A pasture that wiU fatten a fifty-stone ox may sheep. A^en the latter, with the approach of autumn, 
be qmte inadequate for one of seventy, and the hardy are put upon aftermath, clover stubbles, rape, cabbages, 
Galloway or West Highlander wiU thrive apace where the or turnips, thoir previous pastures should in succession be 
heavier and daintier shorthorn could barely subsist. thickly stocked by the ewes and other store stock, so as to 

With the exception of the best class of rich old pastures, be eaten bare and then left to freshen and get ready 
grass is usuaUy consumed to greater profit by a mixed stock for the ewes by ruttmg-time, when they require better 
of sheep and store cattle than by one kind of animals only. food. In depasturing sheep on poor soils it is usuaUy 
This holds true both as regards the natural herbage of highly advantageous to give them a daily allowance of 
pastures or water meadows, and cultivated grasses, clovers, graiu or cake in troughs, which must be shifted daily, so as 
or sainfoin. When old pastures and mixed “ seeds ” are to distribute the manure regularly over the land. By means 
grazed chiefly by sheep, the same rules apply that have of this auxiliary food sheep can be fattened on laud the 
already been noticed in connection with cattle. The herbage herbage of which would not alone suffice for the purpose, 
should if possible be fully established in a growing state. It admts also of a larger number of sheep being kept per 
and so far advanced as to afford a full bite, before the acre, and of the pasturage being fed off more closely than 
pasture is stocked in spring. If the sheep are turned into coxQd otherwise be dona The produce of poor siliceous 
it prematurely, their close nibbling hinders the plants from soils, both in grass and after crops, is much increased by 
ever getting into a state of rapid growth and productiveness, the additional manuring and treading which the con- 
and the necessity imposed upon the stock of roaming over sumption of such extraneous food upon them occasions, 
the whole field, and keeping long afoot before they can It is always advantageous to have pastures provided 
glean enough to appease their appetite, is prejudicial with a shed, under which the stock can find shelter from 
ahke to them and to their pasture. The prudent grazier sudden storms, or from the attacks of insects and the 
endeavours to avoid these evils by having stores of scorching rays of the summer's sun. When such sheds are 
swedes or mangolds to last until the fuU time at which he regularly strewed with dried peat or burnt clay, much 
may reckon on having good pasturage. In distributing vduable compost for top-dressing the pasture can be 
the flocks to different fields, the best pasturage is aflotted to obtamed. The dung of the cattle, thus secured and applied, 
those that are in most forward condition. It is advan- benefits the pastures more than that which is dropped 
tagoous to have the pastures so subdivided that one portion upon it by the animals. Such clots require to be spread 
may be double stocked while another is rested. By fre- about from time to time. 

queutly removing the stock from the one portion to the The temperate climate of Britain is so peculiarly favour- 
other the herbage of each by turns gets time to grow and able to the growth of the grasses and other pasture plants, 
freshen, and is more relished by the sheep, and more whole- and to the keeping of live stock with safety in the open 
some than when the whole is tainted by their uninterrupted fields for a large part of the year, that the practice of con- 
oecupation of it. In the case of clover, trefoil, samfoin, suming these crops by depasturing, as already described, 
and water-meadows, this principle is yet more fully carried has hitherto been decidedly preferred to soiling. One con- 
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sequence of this is, that foiagc crops have been comparar 
tively neglected. There is no%Y, however, a growing 
conviction among agriculturists that it is more convenient 
to keep neat cattle and horses, dining summer, in yards or 
loose boxes, and to feed them with succulent forage, mown 
and brought to them daily as it is needed, than to turn 
them adrift to browse in the fields. The pasturing plan 
is preferred by many because it involves the least labour, 
and is alleged to be more healthful to the animals. In 
behalf of the soiling plan it is urged that a given space of 
ground under green crop keeps nearly twice as much stock, 
when its produce is mown and consumed elsewhere, than 
when it is constantly nibbled and trodden upon; that 
housed cattle being exempted from the vicissitudes of the 
weather, the attacks of insects, mutual disturbance, and 
the lahour of gathering their food, eat less and yet fatten 
more rapidly tiian they do at pasture ; that more good is 
gotten of their excrements when mixed with htter and 
trodden down under cover, than when dropped about in the 
open fields ] and that land from which a green crop has 
been mown, when ploughed up, is freer of weeds and 
(other things being equal) bears a better corn-crop than 
that which has been pastmed. It is a further recommend- 
ation to the soihng iilan that it admits of oilcake or meal 
being administered along with green food with a precision 
and economy that is unattainable in the pasture fields. 
There being so many and such cogent reasons in favour of 
the practice of soiling, we may warrantably anticipate that 
it will in future be much more generally adopted. It is 
proper, however, to notice that the success of this system 
is absolutely dependent on the following conditions : — ^The 
green food must be mown and brought home at least tm'ce 
a-day, owing to the rapidity with which it ferments when 
put together j it must be given to the stock not less than 
/bt(r times daily, and only in such quantity at each feed as 
they can eat clean up m the interval betv^ meals j they 
must have constant and ample supplies of pure water and 
of fresh litter j and, in particular, matters must he so 
arranged that -there shall he an unfailing supply of green 
forage of the best quality through the entire season. This 
is accomplished either by successive cuttings of one kind 
of crop from the same ground — as of irrigated meadow or 
Italian ryegrass — or by a combination of such crops as 
naturally come to maturity in succession, or are made to 
do so by a sequence of sowings. From what has been said 
it is obvious that soiling can only he carried out successfully 
with a moderately good soil and climate, a liberal use of 
manure, and skill and foresight on the part of the farmer. 
With these, however, its results will usually be highly satis- 
factory. It is peculiarly adapted for clay soils, on which 
the culture of root crops is attended with much difficulty, 
and where there is, therefore, abundance of litter for use 
in summer, and much need for the soiliiig system to get 
it converted into good manure. 

Section 2. — Natural Meadow Grass, 

In proceeding to notice the crops most usually cultivated 
in Britain for green forage we shall begin with natural 
meadow grass. In the south-western parts of England 
abundant crops of grass are obtained by irrigation with 
water alone. Our remarks will here, however, be re- 
stricted to those situations where sewage from towns or 
-villages is available. Wherever a few-' scores of human 
famihes are congregated together, and have -their dwellings 
properly drained and supplied -wi-th water, there is an 
opportunity for manuring a considerable extent of meadow 
with the sewage-water accruing from them throughont the 
year. The celebrated meadows in the en-virons of Edin- 
burgh are interesting illustrations of the value of such 
water for irrigating purposes, and of the astonishing bulk 


of rich herbage which can be obtained in the course of a 
year from an acre of land thus treated. From the thick- 
ness of the croii in these meadows, and the rank luxuriance 
of its growth, the grass must be cut before it exceeds ten 
inches in height, as otheniuse the bottom gets blanched 
and the grass rots out The mowing begins usually in 
April and continues till November, so that by fitly pro- 
portioning the head of stock to the extent of meadow, 
and having the latter arranged in plots to be mown in 
regular succession, soiling can be practised throughout the 
season by the produce of the meadow alone. This practice 
is necessarily limited to situations where sewage-water is 
available. The following excerpts from a paper read before 
the Boyal Scottish Society of Arts in January 1867 On 
tJu Collection, Removal, and Disposal of the Refuse of the 
Gity of Edinburgh, by Charles Maepherson, C.E., burgh 
engmeer, to which the society’s silver medal was awarded, 
wiU explain this system and exhibit its results : — 

“ The waters of the Craigentinny Bm*n, the Loohrin Burn, the 
Jordan Bum, and the Broughton Burn, are used in inigating part 
of the lands adjoimng the course of the respective streams. The 
waters of the Craigentinny Burn are used for imgating about 250 
acres; Lochrin Bmn, about 70 acres; Jordan Bum, about 11 acres; 
and Broughton Bum, about 6 acres — being 336 acres in all iriigated 
by the water flowing in these four natm’al outlets foi the drainage of 
Edinburgh. 

“The aiea within the city draining towaids the Craigentinny 
Bum— to the meadows inigated by the waters of which I shall 
confine these remarks — is about one square mile and a half m extent. 
From this district there flows about 20 cubic feet of spring- water per 
niinute; the surplus rainfall being the non-absoibea portion of 24 
mches per annum; and the sewage from a population of 95,689 
ersons, according to the census of 1861, with a water supjily of say 
5 gallons per head. Of this population about 60,000 have the use 
of water-closets ; and exciemeutitious matter from about 16,000 or 
20,000 of the remainder finds its way to the sewers connected with 
the bum at the rate of about 266 feet per minute of sewage. 

“ Various kinds of soil are UTigated, The subsoil of tlie part of 
the meadows nearest the city is peat, with loom over it neoi’ the 
course of the bum , wlule to the north-w'ard it is naturally sand, but 
the sand has been taken away, and the gi'ound made np with rubbish 
of buildings, &c., dressed oil with soil. Further down the course 
of the stream the ^il is reddish clay, or loamy clay, or sandy clay ; 
while at the part of the Figgate "Whins adjommg the sea-shore it is 
pure sand, with a coating of rich loam, varying from 1 inoh to 4 or 
5 inch® deep, entirely derived from repeated applications of the 
sewage, no soil having been ever spread over the sand. The deeper 
soil is nearest the channels for conveying the sewage to the land. 
The meadows on the faim of Lochend, at Restahig, and at Craigen- 
tmny, have a slope transversely to tlie couise of tlio sbeam, varying 
from the steepest part, 1 in 25, which is of small extent, to about 1 
m 50, which is the slope of the greatest part of these meadows. 
The Figgate "WTiins were artificially levelled to allow of irrigation. 

“It IS important to remai-k that the land (except tlie sand at the 
Figgate Whms) has been drained thoroughly to a depth of 4 feet 
below the surface. It was found that -with shallower drains the 
sewage was dra-wn off by the drain, leaving the lower pait of the 
ground -wi-fchout irrigation. At the Figgate whins the sewage soaks 
into the sand, and oozes out upon the sea-shore. 

“ The kinds of grasses grown are Italian ryegrass and meadow 
grass. The ryegrass requires to he reso-wn eveiy third year ; but the 
meadow gr^ has not required resowing, not even on the Figgate 
"Whins, wiiioh were sown about forty years ago, when the ground 
was fust inigated. Opinions differ as to -which grass is best adaiited 
for the pui pose; but ryegrass seems to produce the heaner crops. 
The imgated mound is let off in small plots or squares for the 
season to the highest bidder. The grass is cut by the tenant as 
required, so that the annual yield of any particular plot has never 
been accurately ascertained ; but an average crop is considered to bo 
from 30 to 40 tons per acre, m four cuttings. The first cutting 
takes place at the beginning of April, and the last at the end ol 
September, the let of the ground expinng at 1st October. The 
-time of cutting the 'intenuediate crops depends upon the -wants of 
the tenant. 

“The whole gi-ass is eaten byabout 3100 cows— the nmnber previous 
to the cattle plague — inEdinhui’gh, Newhaven, Leith, and PortoheUo ; 
hut after the fourtli crop is cut, sheep are turned on some parts of 
the ground about the beginning of FTovember, and remain for about 
a fortnight, should the weather be favourable. The shem do not 
seem to thrive, however, although the food is plentiful. The grass 
has been found most suitable for feeding cows — ^the attempts to use- 
it for feeding other animals having been found not to answer, and 
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the cost of conveitmg it into hay being proved to be such as to 
render the process unprofitable. 

“ The puce paid for the plots varies considerably, the best being 
knoiTO to bung £40 per acre, while others are as low as £15 or £20. 
Last season, owing to the cattle plague, the former high prices could 
not be obtained. The best land produces the heaviest crop ; but on the 
Figgate "Whins, mere imgated sand, the first crop is earlier in the 
season — a matter of such consequence that, although the annual 
yield is less, the rent paid for these plots is about as high as foi the 
plots producing the heavier crop. The rental of the Figgato "Whins 
previous to the urigation was, 1 have been infonned, about 203. per 
acre ; while, when irrigated, parts have been let for some years at 
£40 per acre. The only works having been the levelhng of the 
sandy hillocks and formation of channels for the sewage — ^neither 
of them very costly operations — and the annual outlay being small, 
the inci eased annual value of that land may be stated at not much 
less than the difference between the two sums. 

“ It might be an interesting speculation to consider how far the 
cost of the works necessary for collecting and lemoying the sewage 
from the district of the city draining towards Ciaigentinny might 
have been defrayed by the advance of rent obtained by the disposal 
of the sewage in migatmg the land along the course of the stream. 
The cost of the whole sewerage works (mcluding many of the branch 
drains) constructed withm the district m the city which is drained 
to the Craigentinny Bum, may be stated at £96,000. Aasummg 
that the annual rent of the 250 acres irrigated was £5 per acre on 
an average previous to being laid out for urigation, wMe the rent 
was raised to £25, then the difierence, £20 per acre, is the annual 
value of the iirigation. There being 250 acres, gives £5000 as the 
return, or upwards of 6 per cent, on the cost of the sewers. 

“ The produce of the various irrigated meadows round Edinburgh 
is sufficient to supply the present demand for grass ; necessitatmg 
any further apiilication of the sewage to some other kind of cioj), 
unless a moie extensive market is obtained for the grass produced.” 

Section 3 . — Italian Byegrass. 

Italian ryegrass can be cultivated over as mde a range 
of soils and cHmate as any forage crop which we possess, 
and its value for soiling is every day getting to be more 
generally appreciated. When first introduced, and indeed 
until very recently, it was chiefly sown in mixture with 
other grasses and clovers for pasturage, a purpose to which 
it is well adapted from its early and rapid growth in spring. 
Its true function, however, is to produce green food for 
soiling, for which purpose it is probably unrivalled. It is 
in connection with, the system of irrigation with liquid 
manure that its astonishing powers have been most fully 
developed. When grown for this purpose it is sown in 
April, on land that has borne a grain crop after turnips or 
summer fallow. If sown with a grain crop as thickly as 
is requisite, it grows to nearly the height of the grain, and 
both are injured. A liberal dressing of farm-yard dung 
is spread upon the stubble in autumn, and immediately 
ploughed in. In the end of March or beginning of Aprfl 
the land is prepared for the seed by being stirred with the 
grubber and tlien well harrowed. The seed, at the rate 
of 4 bushels per acre, is then sown in the way already 
described for clover and grass seeds. When t^e liquid 
manure system is practised, the crop is watered as soon as 
the young plants are about an inch high, and so rapid is 
its growth in favourable circumstances that a cutting of 10 
tons per acre has in some cases been obtained six wee& after 
sowing. When there is no provision for supplying liquid 
manure, a top-dressing of guano, nitrate of soda, soot, or the 
flrst two articles mixed, is applied by hand-sowing, care 
being taken to give this dressing when rain seems at hand 
or has just fallen. A similar top-dressing is repeated after 
each cutting, by which means three cuttings are ordinarily 
obtained from the same space in one season. A very 
great quantity of stock can thus be supported from a very 
limited extent of ground. This grass is also found to be 
very grateful to the palates of horses, cattle, and sheep, 
which aU thrive upon it. Though so veiy succulent, it 
does not produce purging in the animals fed upon it. It 
is peculiarly suitable feeding for milch cows, as appears 
from the published account at Canning Park. Such results 


as those obtained by Mr Kennedy and others are not to 
be expected unless under similar conditions j but on good 
loams, clean and in good heait, and under such treatment as 
is described at the begmning of this section, as large crop‘ 
of this grass as of red clover may be reckoned on, with at 
least equal feeding powers, and with a degree of certaint^r 
whidbi the farmer cannot now enteitain in regard to the latter 
crop. If it is regularly mown when the ear begins to show, 
and care taken never to allow the seed to form, it h- 
fully ascertained that this grass will grow abundantly foi 
a second year, with the advantage of being ready for use very 
much earher than in its first season. It is sometimes sown 
in autumn, but those who have had the fullest experience in 
its cultivation give a decided preference to spring sowing, 
either after a grain crop which has followed a green crop 
or fallow, or at once after turnips. It is of great import- 
ance to get fresh and genuine seed. That directly imported 
from Italy yields the best crop when otherwise good. As 
a proof of the fondness of sheep for this grass, it has been 
observed that when it had been sown in mixture with red 
clover and cut for hay, sheep, on being turned into the 
aftermath, eat down the Italian ryegrass in preference to 
the clover. 

Section 4 . — Crimson Clover. 

Crimson clover, though not hardy enough to withstand 
the climate of Scotland in ordinary winters, is a most 
valuable forage crop in England. It is sown as quickly as 
possible after the removal of a grain crop at the rate of 18 
Bb to 20 lb per acre. It is found to succeed better when 
only the surface of the soil is stirred by the scarifier and 
harrow than when a ploughing is given. It grows rapidly 
m spring, and yields an abundant crop of green food, 
peculiarly palatable to live stock. It is also suitable for 
making into hay. Only one cutting, however, can be 
obtained, as it does not shoot again after being mown.. 

Sectim 5 . — Red Clover. 

This plant, either sown alone or in mixture with lyegrass, 
has for a longtime formed the staple crop for soiling; and 
so long as it grew freely, its power of shootiag up again 
after repeated mowings, the bulk of crop thus obtained, its 
palatableness to stock and feeding qualities, the great 
range of soils and climate in which it grows, and its fitness 
either for pasturage or soiling, well entitled it to this pre- 
ference. Except on certain rich calcareous clay soils, it 
has now, however, become an exceedingly precarious crop. 
The seed, when genuine, which unfortunately is very often 
not the case, germinates as freely as ever, and no greater 
difficulty than heretofore is experienced in having a full 
plant during autumn and the greater part of winter ; but 
over most part of the country, the farmer, after having his 
hopes raised by seeing a thick cover of vigorous-looking 
clover plants over his field, finds to his dismay, by March 
or AprO, that they have eilher entirely disappeared, or are 
found only in capricious patches here and there over the 
field. Ko satisfactory explanation of this clover failure 
has yet been given, nor any certain remedy, of a kind to 
be applied to the soil, discovered. One important fact is, 
however, now well established, viz., that when the crop- 
ping of the land is so managed that clover does not 
recur at shorter intervals than eight years, it grows with 
much of its pristine vigour. The knowledge of this fact 
now determines many farmers in varying their rotation so 
as to secure this important end. At one time there was a 
somewhat prevalent belief that the introduction of be^ia 
into the rotation had a specific influence of a beneficial kind 
on the clover when it came next to be sown ; but the .true 
explanation seems to be, that the beans operate favour* 
ably only by the incidental circumstance of almost neces 



AGRICULTURE [fokage ceops. 


sarily lengtheiiiug the interval betwixt the recurrences of 

When the four-course rotation is followed, no better 
plan of managing this process has been yet suggested than 
to sow beans, pease, potatoes, or tares, instead of clover, 
for one round, making the rotation one ^ of eight years 
instead of four The mechanical condition of the soil 
seems to have something to do with the success or failm-e 
of the clover crop. We have often noticed that head-lands, 
or the converging line of wheel tracks near a gateway at 
which the preceding root crop had been carted from a field, 
have had a good take of clover, when on the field generally 
It had failed. In the same way a field that has been much 
poached by sheep while consuming turnips upon it, and 
which has afterwards been ploughed up in an unkmdly 
state, will have the clover prosper upon it, when it^ fails 
in other cases where the soil appears in far better condition. 
If red clover can be again made a safe crop, it will be a 
boon indeed to agriculture. Its seeds are usually sown 
along with a grain ciop, any time from 1st February to 
May, at the rate of 12 lb to 20 lb per acre when not com- 
bined with other clovers or grasses. 

Italian ryegrass and red clover are now frequently sown 
in mixture for soiling, and succeed admirably. It is, how- 
ever, a wiser course to sow them separately, as by substi- 
tuting the Italian ryegrass for clover, for a single rotation, 
the farmer not only gets a crop of forage as valuable in all 
respects, but is enabled, if he choose, to prolong the in- 
terval betwixt the sowings of clover to twelve years, by 
sowing, as already recommended, pulse the^ first round, 
Italian ryegrass the second, and clover the third. 

These two crops, then, are those on which the arable- 
land fanner mainly relies for green forage. To have them 
good, he must be prepared to make a hberal apphcation of 
manure. Good farm-yard dung may be apphed with 
advantage either in autumn or spring, taking care to cart 
* it upon the land only when it is dry enough to admit of 
this being done without injury. It must also be spread 
very evenly so soon as emptied from the carts But it is 
usually more expedient to use either guano, nitrate of soda, 
or soot, for this nnrpose, at the rates respectively of 2 cwt,, 
1 cwt , and 20 bushels. If two or more of these substances 
are used, the quantities of each wiU be altered in proportioa 
They are best also to he apphed in two or three portions 
at intervals of fourteen to twenty days, beginning towards 
the end of December, and only when rain seems imminent 
or has just fallen. 

When manure is broadcast over a young clover field, 
and presently after washed in by rain, the effect is identical 
with that of first dissolving it in water, and then distribut- 
ing the dilution over the surface, with this difference, 
namely, that the first plan costs only the price of the guano, 
«fec., and is available at any time and to every one, whereas 
the latter implies the construction of tanks and costly 
machinery. 

Section 6. — Vetc?ies. 

Vetches are another very valuable forage crop. Being 
indigenons to Britain, and not fastidious in regard to sol 4 
they can be cultivated successfully under a great diversity 
of circumstances, and are well adapted for poor soils. By 
combining the winter and spring varieties, and making 
several sowings of each in its season at intervals of two 
or three weeks, it is practicable to have them fit for use 
from May till October, and thus to carry out a systam of 
soiling by means of vetches alone But it is usu^y more 
expedient to use them in combination with grass and dover, 
beginning with the first cutting of the latter in May, 
taking the winter vetches in June, recurring to the Italian 
ryegrass or clover as the second cutting is ready, and 


afterwards bringing the spring vetches into use Each 
crop can thus be used when in its best state for cattle food, 
and so as gratefully to vary their dietary. 

Winter Vetches . — There is no botanical difference between 
winter and spring vetches, and the seeds being identical 
in. appearance, caution is required in purchasing seed to 
get it of the right sort. Seed grown in England is found 
the most suitable for sowing in Scotland, as it vegetates 
more quickly, and produces a more vigorous plant than 
that which is home-grown. As the great inducement to 
cultivate ttis crop is the obtaining of a siqiply of nutritious 
green food which shall be ready for use about the 1st May, 
and so as to fill up the gap which is apt to occur betwixt 
the root crops of the previous autumn and the ordiiiarj 
summer food, whether for gazing or soiling, it is of the 
utmost importance to treat it in such a way that it may 
be ready for use by the time mentioned. To secure this, 
winter tares should be sown in August if possible, but 
always as soon as the land can be cleared of the preceding 
crop. They may yield a good crop though sown in October, 
but in this case will probably be very little in advance of 
early-sown spring vetches, and possess little, if any, advan- 
tage over them in any respect The land on which they 
are sown should be dry and well sheltered, clean, and m 
good heart, and be further eniiched by ploughing into it 
from 12 to 15 loads of farm-yard manure. Not less than 
3^ bushels of seed per acre should ho sown, to which some 
tfnnk it beneficial to add half a bushel of wheat. Rye is 
frequently used for this purpose, but it gets reedy in the 
stems, and is rejected by the stock. Winter beans are 
better than either. The land having been ploughed rather 
deeply, and well harrowed, it is found advantageous to 
deposit the seed in rows, either by a drilling-machine or 
by nbbing. The latter is the best practice, and the ribs 
should be at least a foot apart and rather deep, that the 
roots may be well developed before top-growth takes place. 
As soon in spring as the state of the land and woathor 
admits of it, the crop should be hoed betwixt the drills, a 
top-dressing at the rate of 40 bushels of soot or 2 cwt. of 
guano per acre applied by sowing broadcast, and the roller 
then used for the double purpose of smoothing the surface 
so as to admit of the free use of the scythe, and of pressing 
down the plants which may have been loosened by frost 
It is thus by early sowing, thick seeding, and hberal 
manuring, that this crop is to be forced to an early and 
abundant maturity. May and June are the months in 
which winter vetches are used to advantage. A second 
growth wiU be produced from the roots if the crop is 
allowed to stand ; but it is much better 2 )ractice to idough 
up the land as the crop is cleared, and to sow turnips upon 
it. After a full crop of vetches, land is usually iii a good 
state for a succeeding crop. When the whole process has 
been well managed, the gross amount of cattle food yielded 
by a crop of winter vetches, and the turnip crop by which 
it IS followed in the same summer, will be found consider- 
ably to exceed what could be obtained from the fullest crop 
of turnips alone, grown on similar soil, and with the same 
quantity of manure. It is vain to sow this crop where 
game abounds. 

Spring Vetches, if sown about the 1st of March, wiU be 
ready for use by 1st July, when the winter vetches are just 
cleared off. To obtain the full benefit of this crop, the 
land on which it is sown must be clean, and to keep it so 
a much fuller allowance of seed is required than is usually 
given in Scotland. When the crop is as thick set as it 
should be, the tendrils interwine, and the ground is covered 
by a solid mass of herbage, under which no weed can 
live. To secure this, not less than 4 bushels of seed per 
acre should he used sown broadcast, or 3 bnshels if in 
drills. The latter plan, if followed by hoeing, is certainly 
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the best ; for if the weeds are kept in check until the crop 
IS fairly established, they have no chance of getting up 
afterwards With a thin crop of vetches, on the other 
hand, the land is so certain to get foul, that they should at 
once be ploughed down, and something else put in their 
place As vetches are in the best state for use when the 
seeds begin to form in the pods, repeated sowings are 
made at intervals of three weeks, beginning by the end of 
February, or as early in March as the season admits, and 
continuing tiU May. The usual practice in Scotland has 
been to sow vetches on part of the oat break, once ploughed 
from lea. Sometimes this does very well, but a far better 
plan IS to omit sowing clover and grass seeds on part of 
the land occupied by wheat or barley after turnips, and 
having ploughed that portion in the autumn to occupy it 
with vetches, putting them instead qf ** seeds” for one 
revolution of the course. 

When vetches are grown on poor soils, the most pro- 
fitable way of using them is by folding sheep upon them, 
a practice very suitable also for clays, upon which a root 
crop cannot safely be consumed in this way. A different 
course must, however, be adopted from that followed when 
turnips are so disposed of. When sheep are turned in 
upon a piece of tares, a large portion of the food is trodden 
down and wasted. Cutting the vetches and putting them 
into racks does not much mend the matter, as much is still 
pulled out and wasted, and the manure unequally dis- 
tnbuted over the land. To avoid those evils, hurdles with 
vertical spars, betwixt which the sheep can reach with head 
and neck, are now used. These are »et close up to the 
growing crop along a considerable stretch, and shifted for- 
ward as the sheep eat up what is within their reach. 
This requires the constant attentiou of the shepherd, but 
the labour is repaid by the saving of the food, which being 
always fresh and clean, does the sheep more good. A 
modification of this plan is to use the same kind of hurdles, 
but instead of shifting them as just described, to mow a 
swathe parallel to them, andfoik this forward within reach 
of the sheep as reqmred, repeating this as often during 
the day as is found necessary, and at night moving the 
sheep close up to the growing crop, so that they may He for 
the next twenty-four hours on the space which has pelded 
food for the past day. During the night they have such 
pickings as have been left on the recently-mowm space, and 
so much of the growing crop as they can get at through the 
spars. There is less labour by this last mode than the 
other, and having practised it for many years we know 
that it answers well. This folding upon vetches is suitable 
either for finishing ofif for market sheep that are m forward 
condition, or for recently-weaned lambs, which, after five 
or six weeks’ folding on this clean, nutritious herbage, are 
found to take on more readily to eat turnips, and to t^ve 
better upon them, than if they had been kept upon the 
pastures all the autumn. Sheep folded upon vetches must 
have water always at command, otherwise they wiH not 
prosper. 

As spring-sown vetches are in perfection at the season 
when pastures usually get dry and scanty, a common 
practice is to cart them on to grass land and spread them 
out in wisps, to be eaten by the sheep or cattle. It is, 
however, much better either to have them eaten by sheep 
where they grow, or to cart them to the homestead. 

Section 7. — Beam. 

The common field bean has not hitherto been recog- 
nised as an available forage plant. Mr Mechi has, we 
believe, the merit of first showing its great value for this 
purpose. In the hot dry summer of 1868, when pastures 
utterly failed, and men were at their wits’ end how to keep 
tlieir stock in life, he had recourse to his bean crop, then at 


its fuU growth, and its green pods filled with soft pulse. 
His plan of using it w^as, to mow the needed quantity 
daily, pass it through a chaff-cutter, and then send it out 
in troughs to his sheep in their pastures, and to his cattle 
in their stalls The quantity of green food per acre yielded 
by a full crop of beaus ivhcn used in this way is very great, 
and jirobably exceeds that of any other ciup we grow. As 
Mr Mechi observed, on first announcing his practice, “ no 
farmer need to be at a loss for food for liis live stock who 
has a crop of beans at command.” We know that many 
farmers availed themselves of this seasonable hint with 
the very best results. That pre-eminently successful 
grazier, Mr WilHam M‘Combie, M.P., Tillyfour, has, in his 
instructive pamphlet, shown how useful it is to have a 
few acres of mixed beans, peas, and tares ready to give to 
cattle in forward condition in the month of August, by 
laying down to them daily on their pastures a supply of 
tins very palatable and nourishing forage. By this ex- 
pedient they make rapid progress at a season when they 
would lose the condition they had already gained if left 
dependent on the then failing pasturage. We can testify 
from experience that we never have our cattle make such 
rapid progress on any kind of food as when thus supplied 
with green pulse on autumn pastures. 

Section 8. — Mustard. 

After a crop of vetches has been consumed, if the season 
is too far advanced to admit of turnips being sown, it is 
not unusual to take a crop of white mustard or crimson 
clover. 

By means of the crops now enumerated, the practice of 
soiling can be carried out in all cases where it is practicabl& 

There are other valuable crops of this kind, several of 
which we shall now desciibo ; but their culture is either 
limited by their requirements in regard to soil and climate, 
or attended with too great expense to admit of their com- 
peting with those already described. 

Section 9. — Sainfoin. 

This very important forage plant would be well entitled 
to a more prominent place in our list but for the circum- 
stance that it is only on dry calcareous soils that its 
excellences are fully developed ; and to those, accordingly, 
its culture may be said to be confined. In all the chalk 
districts of England sainfoin occupies an important place 
in the rotation of crops. Eeferring to the chalky downs 
round Ilsley in Berks, Mr Caird says : — “ About a tenth 
part of the land is kept under sainfoin, in which it remains 
for four years, being each year cut for hay, of which it 
gives an excellent crop. A farmer having 40 acres of 
sainfoin sows out 10 acres and breaks up 10 acres 
annually. This goes regularly over the whole farm, the 
sainfoin not returning on the same field for considerable 
intervals, and when its turn comes round the field receives 
a rest of four years from the routine of cultivation. It 
is then ploughed up in spring, and sown with oats on 
one furrow, tiie crop of which is generally excellent, as 
much as 80 bushels an acre not being uncommon.” ^ The 
seed, at the rate of 4 bushels per acre, is drilled in 
immediately after barley or oats has been sown, working 
the drill at right angles to its course when it deposited the 
grain. It is frequently pastmed for one or more years 
before being mown either for green forage or for hay. It 
is sometimes allowed to stand for eight or ten years, but 
the plan described in the above quotation is the more 
approved one. A variety called giant sainfoin has been 
introduced by Mr Hart of Ashwell, Herts. As compared 
with the common sort it is more rapid in its growth in 

* Caixd’s English AgneultiLre, p. 114. 
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spring, and still more so after tlie first and second cuttings. 
Threo cuttings for hay, aud one of these ripening the seed, 
have been yielded by it in one year, and a good eddish 
after aU. The yield from it in the first year after sowing 
is large in comparison with the common sainfoin, fiom its 
attaining maturity much sooner ; but for the same reason 
it is thought judicious to break it up after three years, 
while still in vigour. 

Section 10. — Lucerne. 

Lucerne is much cultivated as a forage crop in France 
and other parts of the continent of Europe, but has never 
come into general use in Britain. It is, however, frequently 
met with in small patches in districts where the soil is 
very light, with a dry subsoil. Its thick tap-roots penetrate 
very deeply into the sod; and if a good cover is once 
obtained, the plants wiU continue to yield abundant cuttings 
of herbage for eight or ten years, provided they are statedly 
top-dressed and kept free from perennial weeds. In 
cultivating lucerne, the ground must first be thoroughly 
cleaned, and put into good heart by consuming a turnip 
crop upon it wuth sheep. In March or Aiinl, the surface- 
soil having first been brought to a fine tdth, the seed, at 
the rate of 10 lb per acre, is sown in rows 15 to 18 
inches apart. As soon as the plants appear they must be 
freed from weeds by carefid hoeing and hand-weeding, 
repeated as occasion requires. Little produce is obtained 
from them the first season, and not a very heavy cutting 
the second j but by the third year two or more abundant crops 
of herbage will be produced, peculiarly suitable for horse- 
feed. It is the alow growth of the plants at first, and the 
difficulty of keeping them free from weeds on those dry 
soda which alone are adapted for growing lucerne, that 
have deterred farmers from growing it more extensively 
than has hitherto been done. 'Wo have ^own it success- 
fully in Berwickshire on a muiry soil resting on sandstone 
rock, in an exposed situation, at an elevation of 400 feet. 
The time to cut it is, as with clover and samfoin, when it 
is in full flower. 

Section 11. — Chicory, &c. 

Chicory, lurnet, cow-parsnip, and pricUy comfrey, all 
known to be palatable to cattle and yielding a large bulk 
of produce, have probably been less carefully experimented 
with than their merits deserve. Although they have long 
figured in such notices as the present, or in occasional 
paragraphs in agiicultural periodicals, they have never yet, 
that we are aware of, been subjected to such a trial as 
either conclusively to estabhsh their claim to more extended 
culture, or to justify the neglect which they have hitherto 
experienced. 

Section 12. — Corse or Whin. 

Notwithstanding its formidable spines, the young shoots 
of this hardy evergreen yield a palatable and nutritious 
winter forage for horses and cattle. To fit it for this 
purpose it must be chopped and bruised to destroy the 
spines. This is sometimes done in a primitive and laborious 
way by laying the gorse upon a block of wood and heating 
i fc with a mallet, flat at one end and armed with crossed 
knife-edges at the other, by the alternate use of which it 
is brriised and chopped. There are now a variety of 
machines by which this is done rapidly and efficiently, and 
which are m use where this kmd of forage is used to any 
extent. The agricultural value of this plant has often been 
over-rated by theoretical writers. In the case of very poor, 
dry soils, it does, however, yield much valuable food at a 
season when green forage is not otherwise to be had. It 
is on this account of importance to dairymen j and to 
them it has this further recommendation, that cows fed 
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upon it give much rich milk, which is free from any 
unpleasant flavour. To turn it to good account, it must 
be sown in drills, kept clean by hoeing, and treated as a 
regular green crop. If sown in March, on land fitly pre- 
pared and afterwards duly cared for, it is ready for use 
in the autumn of the following year. A succession of 
cuttings of proper age is obtained for several years from 
the same field. It is cut by a short stout scythe, and must 
be brought from the field daily ; for when put in a heap 
after being chopped and bruised it heats rapidly. It is 
given to horses and cows in combination with chopped 
hay or straw. An acre wiU produce about 2000 faggots 
of green two-year-old gorse, weighing 20 lb each. 

This plant is invaluable in mountain sheep-walks. The 
rounded form of the furze bushes that are met with in 
such situations shows how dihgently the annual growth, 
as far as it is accessible, is nibbled by the sheep. The 
food and shelter afforded to them in snow-storms by 
clusters of such bushes is of such importance that the 
wonder is our sheep farmers do not bestow more pains to 
have it in adequate quantity. Young plants of whin are 
so kept down by the sheep that they can seldom attain to 
a profitable size unless protected by a fence for a few years. 

Section IS.— Tussac Grass. 

The tussac grass of the Falkland Islands has of late 
years attracted considerable attention as a forage plant. 
From its gigantic growth, oven in those ungenial regions, 
and the extraordinary relish manifested for it by horses 
and cattle, sanguine hopes were entertained that it was to 
prove a trvily valuable addition to our present list of forage 
plants j but the attempts hitherto made to introduce it in 
Britam have not been of a very encouraging kind. The 
only successful cases have been in the Orkneys and in 
Lewis. Messrs Lawson of Edinburgli, who have given 
much attention to it, say — “ Our own experience leads to 
the conclusion, that localities within iulluence of the sea 
spray, the soil being of a peaty nature, are without doubt 
the best adapted for the growth of tho tussac; and in such 
places it is hkely to be of great service, as few other 
nutritive grasses wzU exist tiiere. In our own experi- 
mental grounds it does not thrive well; which may 
perhaps bo accounted for by the nature of the soil, which 
IS light and dry. Regarding its value as a forage plant, 
we have before us an analysis made, at our request, by 
Professor Johnston, the results of which show Ihat 'the 
tussac grass ought to be very nutritive.’ Propagation, in 
the absence of seed, is easily effected, under favourable 
circumstances, by subdivision of the roots.” 

We have thus noticed aU the more important of our 
forage crops of ascertained value. Additions will probably 
be made to them from time to time, especially from the 
increased attention now bestowed on green crops of all 
kinds. It has lately been suggested that maize and also- 
lupins, although unfit for our climate as grain crops, might 
with advantage be tried as forage plants. Both are 
successfully grown for this purpose in Germany. Being 
unable to withstand frost, they should be sown not earlier 
than May. The maize requires a deep rich soil; the 
lupins again are said to do best on light siliceous soils. 
Both should be sown in rows 15 to 18 inches apart, and 
seeded at the rate of 2 bushels per acre. A trial which 
we made with lupins (both the blue and the yellow sorts) 
in 1858, on a light moorland, proved a total failure. 

Section 1 4. — IlaymaTcin g. 

Having spoken of the cultivation and use in a green 
state of herbage and forage crops, it remains to describe 
the process by which they arc preserved for use in a dry 
state, or rmde iiUo hay. On every farm a supply of good 
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hay, adequate to the wants of its own live stock, is, or at 
least ought to be, statedly provided. This is no doubt 
an expensive kind of food, but on the other hand it is 
highly nutritious, and conduces much to the healthfulnoss 
of the animals fed upon it. Many a valuable farm horse 
is annually sacrificed to a false economy in feeding him 
solely on innutritions straw or ill-gotten hay. The 
owners of such stock would do well to consider that the 
death of a horse yearly, and the impaired health and 
condition of the whole stud, more than counterbalanee 
any saving that can be effected by using bad fodder instead 
of good. But the great consumption of hay is by the 
numerous horses constantly required in this country for 
other purposes than farm labour. In the vicinity of towns 
hay is therefore a staple agricultural product, and hay- 
making an important branch of riwal economy. It is one 
in the practice of which Enghsh farmers generally excel 
their brethren north of the Tweed. In the counties near 
the metropolis, in particular, this process is conducted with 
admirable skill. 

In converting the grasses and forage plants into hay, 
the object is to get quit of the water which they contam, 
amounting to nearly two-thirds of their weight, with the 
least possible loss of their nutritive quahties. In order to 
this the crops must be mown at that stage of their growth 
when the greatest weight of produce with the maximum of 
nutritive value can be obtained; and then it is necessary 
so to conduct the drying process that the inspissated juices 
shall not be washed out and lost by external wetting. A 
simple and sufficiently accurate rule for determining the 
first point is to mow when the plants are in full flower. If 
this stage is exceeded, both the quality of the hay and the 
amount of the foggage or aftermath are seriously impaired. 
It follows from this that mowing should be commenced 
somewhat earlier than the stage indicated, otherwise, before 
the whole can be cut the last portion will have exceeded 
the proper degree of ripeness. By cutting a part too soon 
a slight loss of weight is incurred, which, however, is 
compensated for by a better aftermath; whereas if part is 
allowed to mature the seeds, there is a loss of weight, 
quality, and aftermath. Haymaking, to be done well, must 
be done quickly, and in order to this a full supply of 
labourers is indispensable. As a good mower can cut on 
an average an acre in a day, as many must be engaged as 
can overtake the extent of crop while it is in the best state 
for cutting. It is of great importance, too, to have the 
grass cut close to the ground. ^ A loss of from d to 10 
per cent, on the gross produce is frequently incurred by 
unskilful or careless mowers leaving the sward too high. 
How that efficient mowing-machines can be had, this work 
can be performed with a celerity and accuracy hitherto 
unattainable. To admit of accurate and expeditious mow- 
ing, whether by scythe or machine, care must be taken, at 
the proper season, to remove all stones and other obstruc- 
tions, and to make the surface smooth by rolling. 

Confining our attention, in the first place, to natural 
meadow grass, let us glance at the process as conducted by 
those who are most proficient in it. The mowers having 
commenced their work at sunrise, the haymakers, in the 
proportion of two men and three women to each mower, so 
soon as the dew is off, shake out the swathes evenly over 
the whole ground, until they have overtaken as much as 
they can get into cocks the same day. This quantity they 
now turn and toss about as frequently as possible, getting 
it, before evening, either into a compact windrow, or 
forming it into very small cocks. Next day these cocks 
are again opened out, and as much more of the grass in 
swathe as can be overtaken, aU of which is anew subjected 
to the same repeated turnings, and again, as evening 
approaches, secured from dew and rain by windrowing 


and cocking ; that which is driest being put into larger 
cocks than on the previous day. If the weather is hot and 
parching, that which was first cut is by the fourth day 
ready for the stack, and is immediately carried. A large 
rick-cloth IS drawn over the incipient stack until more hay 
is in condition to be added to it, and then, if weather 
favour, the whole process, from mowing to stacking, for a 
time goes on simultaneously, and is speedily completed. 
As the building of the stack proceeds, its sides are, by 
pulling, freed from loose hay, and straightened; and when 
completed it is thatched with the least possible delay. If 
the weather prove showery, the grass is left untouched in 
the swathe until it begins to get yellow on the under side, 
in which case it is usually turned over without opening out 
until weather again favour. To produce fine hay, care 
must be taken to secure from dew or rain by cocking 
before nightfall all that has been spread out during the 
day — ^never to touch it until dew or wet is off — ^to shake 
aU out so thoroughly as that the whole may be dried alike 
— ^and never to suffer it, after being tedded out, to lie so 
long as to get scorched on one side. When these operations 
are conducted successfully, the hay is of a fine Hght-green 
colour, delightfully fragrant, and retains its nutritious 
matter unimpairecl. To accomphsh this in our variable 
climate much skill and energy, and an ample command 
of labour, are necessary. 

The cost and labour of this process are now, indeed, 
much reduced by the use of machinery, consisting of 
mo-wer, tedder, and rake, by means of which a man and 
pair of horses can do the work of ten scythemen, and 
another man and horse can toss, turn, and draw into 
windrows as much grass as could be overtaken in the 
same tune by fifteen jpeople. The hay-tedder, moreover, 
shakes out the grass more thoroughly than it can bo done 
by hand. After the hay is gathered into rows, horse labour 
is also sometimes employed to collect it into heaps by 
means of a sweep, that is, a piece of plank with a rope 
attached to each end of it, by which a horse draws it 
along on edge, while two lads hold it down, and the hay is 
thus pushed forward in successive portions, which are 
then by hand labour made into orderly cocks. The yield 
of meadow hay ranges from 1 to 2 tons per acre, and the 
cost of making it is about 10s. per ton. In London hay 
is brought to market in trusses, each weighing 56 Bi, 
36 of which are called a load. In cutting up a stack 
these trusses are removed from it in compact cutes, which 
are then neatly secured by bands of twisted hay. 

In converting the cultivated forage crops, such as clover 
(either pure or mixed with ryegrass), sainfoin, lucerne, or 
vetches, into hay, the procedure varies considerably from 
that pursued with the natural grasses. A considerable 
part of these plants consists of broad tender leaves, which, 
when scorched by the sun, become so dry and brittle that, 
on the least rough handling, they fly into dust, and are 
totally lost. These crops, therefore, do not admit of being 
shaken asunder and tossed about lilne the natural grasses, 
a circumstance which unfortunately forbids the use of 
the tedding-machine in getting them. The swathes are 
accordingly left untouched until they have got slightly 
withered on the upper side, after which they are turned 
several times with as Httle breaking up as possible ; made 
up first into small cocks, opened out again, gently turned, 
and made into larger cocks, which as speedfiy as possible 
are carried and stacked. These crops can be stacked with 
safety in a very green state by mixing with them frequent 
layers of cleaii dry straw, by which the redundant juices 
are absorbed, and injurious heating prevented. The straw 
thus impregnated acquires a flavour which renders it palat- 
able to cattle ; but it is advisable, when this practice is- 
adopted, to cut the whole into chaff before using it as fodder. 
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When it is desired to save tlie seeds of Italian or 
common ryegrass, the crop, after being inovni, is allowed to 
lie for a day or two in swathe, and is then neatly gathered 
into sheaves, bound, and stocked, precisely like a crop of 
oats. Wlien sufliciently dried, the seed is either thrashed 
unt in the held, the straw stacked like other hay, and the 
seed spread thinly over a granary floor, and turned several 
times daily until it is dry enough to keep m a bin or 
in sacks ; or the sheaves are built into small round stacks, 
which stand until the seed is wanted, when it is thrashed 
out by macliiiiery like grain. 

Of late years we have frequently secured considerable 
quantities of useful hay by mowing seeds that had been 
pastured by sheep in the early part of the season. In July 
we run the mowing-machines over such fields, taking care 
to set the cuttiiig-bar high enough to leave the fiesh-grown 
herbage untouched, and to remove only that of older and 
taller growth. The mown stuff is left untouched for two 
or three days ; is then drawn together by the horse rake, 
and put into cocks for a short time, or carted at once to 
the rick-yard as weather permits In this^ way much 
herbage that would otherwise go to waste is converted 
into useful winter fodder, and a fresh-grown clean pasture 
secured for lambs or other stock. 

CHAPTER XIV. 

OUITIVATED CROPS — CROPS OF LIMITED CULTIVATION. 

Under this head we shall notice a variety of crops which, 
however valuable in themselves, and important to the 
farmers of particular localities, are, from one cause or other, 
not adapted for general cultivation. 

Section 1 — Flax. 

Flax IS probably the most important of these crops. In- 
deed, from the rapid growth of our linen trade, the growmg 
demand for linseed and its products, find the fitness of the 
soil and climate for the successful growth of flax, it is not 
without cause that its more extended cultivation has been 
so strenuously urged upon our farmers, and that influential 
societies have been organised for the express purpose of 
promoting this object Viewed merely as an agricultural 
crop, the ailtivation of flax is exceedingly simple, and 
could be jiractised as readily and extensively as that of the 
cereal crops. The difficulty is, that before it can be 
disposed of to any advantage, it must undergo a process of 
partial manufacture ; thus there is required not only an 
abundant supply of cheap labour, but such an amount of 
skill and personal superintendence on the part of the farmer 
as is incompatible with due attention to corn and cattle 
husbandry. If a ready and remunerative market were 
available for the fibre in its simple form of flax straw, this, 
m combination with the value of the seed for cattle feeding, 
would at once hold out sufficient motive to our farmers to 
grow it statedly and to any required extent. Until this 
is the case, its culture cannot extend in the corn-growing 
districts of Great Britain. In Ireland and parts of the 
Highlands of Scotland, where there is a redundant popula- 
tion much in want of such employment as the flax crop 
furnishes, and where the cbmate is suited for its growth, 
it is highly desirable that its culture should extend, and 
probable that it wdl do so. Flax prospers most when 
grown upon land of firm texture resting upon a moist 
subsoil. It does weh to succeed oats or potatoes, as it 
requires the soil to be in fresh condition wi-^out being too 
rich. Lands newdy broken up from pasture suit it well, as 
these are generally freer from weeds than those that Imve 
been long under tillage. It is usually inexpedient to apply 
manure directly to the flax crop, as ^e tendency of this is 
to produce over-luxuriance, and tliereby to mar the quality 


of the fibre, on which its value chiefly depends For the 
same reason it must bo thickly seeded, the eflect of this 
being to produce tail slender stems, free from branches. 
The land haniig been ploughed in autumn, is prepared for 
sowing by woiking it with the grubber, harrow, and roller, 
until a fine tilth is obtained. On the smooth surface the 
seed IS sown broadcast by hand or machine, at the rate of 
3 bushels per acre, and covered in the same manner as 
clover seeds It is advisable immediately to hand-rake it 
with common hay-rakes, and thus to remove all stones and 
clods, and to secure a uniform close cover of plants. 
When these are about 3 inches long the crop must be 
carefully hand-weeded. This is a tedious and expensive 
process, and hence the importance of sowing the crop on 
land as free as possible from weeds of all kinds. To obtain 
flax of the very finest quahty the crop must be puUed as 
soon as the flowers fall, but in the improved modes of 
steeping, whether by Schenck’s or Watt’s patent, the value 
of the fibre is not diminished by allowing tbo seeds to 
mature. It must not, however, be allowed to become dead 
ripe, but should he pulled whenever the seeds appear, on 
opening the capsule, to be slightly brown-coloured. The 
jjulling reqiuies to be managed with much care. It is 
performed by men or women, who seize a small quantity 
with both hands and 2 iull it by a slight jerking effort. The 
important point to be attended to is to keep the butts even 
as successive quantities are seized and twitched from the 
ground. When a convenient handful has been pulled it is 
laid on the ground, and the next parallel to it at a foot or 
so apart. The next handfuls are laid across these, and so 
on until a small pile is made, after which another is begun. 
After lying in this position for a few days, the seed-vessels 
or bolls aie separated from the flax by lifting each handful 
separately and pulling the top through a ripple or iron 
comb fixed ujion a piece of plank. As many of those 
handfuls as will make a small sheaf are then laid very 
evenly together, and bound near both ends with bands 
formed of a few stems of flax. These sheaves are set up 
m stocks, and when dry enough to keep without heating 
are stacked and thatched until an opportunity occurs of 
disposing of the flax straw. Sometimes the flax is bound 
into sheaves and stocked as it is pulled, and treated exactly 
like a grain crop. In this case the seed is separated from 
the straw by passing the head of each sheaf between iron 
rollers The only objection to this plan is that the bolls of 
separate sheaves get so entangled in each other as to render 
it exceedingly difficult to handle them in carrying the crop, 
and m budding and taking down the stacks, without dis- 
arranging the sheaves and wasting much straw and seed. 

It woidd be tedions to enter here into a minute detail of 
the ordinary method of separating the flax fibre from the 
woody part of the stem. Suffice it to say that in the 
ordinary practice the sheaves or beets of flax straw are 
immersed in a pit or pool filled with clear soft water. The 
sheaves are kept under water by laying boards upon them 
loaded with stones to keep them down. Here the flax 
undergoes a process of fermentation by which the parts are 
separated. About nine or ten days are usually required for 
this purpose, but this is much influenced by the temperature. 
A good deal of skill and close watchmg is required to know 
exactly when it has been watered enough. The flax is now 
taken from the pit and evenly spread upon a smooth, clean, 
recently-mown meadow, where it lies for about ten days 
more, receiving several turnings the while. "When the 
rettinff, as this is called, is perfected, the flax is carefully 
^thered up when perfectly dry, and again tied into sheaves, 
in which state it is stored under cover until the breaking 
and scutching can be overtaken. 

All this necessarily requires much skilful watching and 
nice manipulation, — ^more, as we have already said, than is 
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compatible with the other avocations of an extensive fanner. 
Tliere are, however, improved modes of accomphshiug this 
prehmiuary manufacture of flax w'hich, whoiever estab- 
lished, pave the way for the growth of flax as an ordinary 
field crop. For these see article Flax 

The extent of flax cultivation in Ireland is considerable, 
but the acreage has been gradually diminishing dunng 
late years In 1864 it reached the maximum, 301,603 
acresj next year it fell to 251,433 Since 1869 it has 
steadily dechned, there being 229,252 acres in flax crop 
that year, and only 122,003 in 1872. 

Hemp, although at one time very generally grown in 
Great Britain, is now so rarely met with that it is unneces- 
sary to enter into details of its cultivation. 

Section 2 — Hops. 

The hop is an important crop in seveial of the southern 
counties of England. Although an indigenous plant, it 
was originally brought into England for cultivation from 
Flanders in 1525 It is cultivated to a considerable extent 
m Belgium, Bavaria, in the United States of America, and 
more recently in Australia. Hops, as is well known, are 
thiefly used for preserving and miparting a pecuhar flavour 
to beer. Probably the oidy parts of the hop flower which 
enter into the composition of the beer are the seeds, and 
the yellow glutinous matter "which surrounds the outer in- 
teguments of the seed, and lies at the bottom of the petals 
This yellow matter (technically termed the condition, of the 
hop) has an intensely bitter taste, and emits a peculiar and 
very agreeable aroma, which, however, is extremely volatile ; 
and hence the necessity for dose packing as soon as possible 
.ifter the hops are dried. When kept over a year, much 
of this aroma flies off, and hence new hops are indispensable 
in brewing the first kinds of beer. Several varieties of the 
hop are cultivated in England. Of these, the Farnhain 
and Canterbury whitehines and goldings are esteemed 
the finest. These are tall varieties, requiring poles of 
from 14 to 20 feet. The grapes, so called from grow- 
ing in clusters, and of which there are several varieties 
of various quality, require poles from 10 to 14 feet long. 
Jones's, adapted for lighter and inferior land, requires 
these but 8 to 10 feet. The colegates are a hardy and 
late-ripening variety, which grow best on stiff soils ; and 
the Flemish redhme, only cultivated from its less liability 
than the other to be attacked by the aphis or black bhght. 

The hop is a very exhausting crop for the land, requir- 
ing to be planted only on the most fertile soils, and to have 
them sustained by frequent and large dressings of manure 
rich in nitrogen. Hops are principally cultivated in the 
counties of Kent, Sussex, Surrey, Hants, Worcester, and 
Hereford, and to a more limited extent in Essex, Suffolk, 
and Nottingham. The best quality of hops are grown at 
Farnham in Kent, upon the outcrop of the upper greensand 
formation, from whence the phosphatic nodules or coprohtes 
now so weU known in the manure market are obtained. 
In 1871 the land under hop cultivation in Great Britain 
measured 60,030 acres; in 1872 it amounted to 61,927 
acres, of which there were in Kent 37,927, in Sussex 9738, 
and in Hereford 6106 acres. 

In forming a new plantation, the ground soon after Miclmelmas 
IS trenched to the depth of 18 inches, if it has previously been 
in meadow or old pasture, taking care not to bury the surface-soil 
above half that depth. Subsoil-ploughing will suflice with land 
that is m tillage. If the land is wet, drains are made from 4 to 
5 feet deep, laid with pipes, and a foot of broken stones over them, 
to prevent the roots of "the hops from obstructing the pipes The 
distance between the drains is detennined by the necessities of each 
case. Perfect draimng is essential to the success of the crop ; and the 
hops are planted in squares or triangles at equal distances, varying 
from 6 to 7 feet, according to the fertility of the soil and the 
greater or less luxiuiant habit of growth of the variety selected. 
The plants are raised by cutting off the layers or shoots of the pre- 


ceding yeai, which aie bedded out duiiug the month of Maich in 
giound previously piepareil, and in the succeeding autumn hecome 
what are called nuiseiy ])lants oi bedded sets. Eaily in November 
these aie planted, one, two, or thiee being used for a hill according 
to the sti'cngth of the plants Coie must be taken to introduce a 
sufficient number of nude iilants, six hills to the acre being deemed 
sufficient The piesence of these is found to induce eailier matu- 
lity, and to improve both the quality and weight of the crops 
The gtound must at all times be kept fice fiom weeds and have a 
good depth of pulverised soil. From the first, a stick, 6 feet high 
01 so, 13 placed to each hill, to which all the young bines, as they 
shoot out dunng summer, must he tied A liberal dressing of 
superphosphate of lime and guano is in June hoed ip aiound each 
hill, which is repeated in July, under which tieatment 2 or 3 cwt. 
of hops is obtained the fiist yeai, in addition to a ciop of mangolds, 
turnips, oi potatoes, giowm in the intervals betw'een the lulls. On 
newly broken up giound lime is applied the following spnng 
When a plantation has been established, the annual routine of 
cultuie begins in autumn, as soon as the ciop has been gathered, 
wlien the haulm is stripped fioni the poles, and stoied aw'ay as a 
substitute lor stiaw. The poles are stacked or piled lu quantities 
of 400 or 500, at regular distances on the giound. Duiing wunter 
they are sorted and lepomted when required, and new' ones substi- 
tuted for those that aie hioken or decayed , this w'ork and the 
carrying on of inauuie being accomplished in fiosty w'eatlier. The 
giound 18 dug over by the loik at this season. lu March the eai*th 
IS removed from the jdants by a beck or pronged hoe till the crowm 
is exposed, that the plant may he pinned. Immediately after this 
the poles are set, the length and number of these foi each hill 
depending upon the kind of hops and amount of growth anticijiated 
They are fixed into holes made for them by a hop-bar As the 
season advances, the ground is hoed and again dug or stiired by a 
nidget or scarifier drawn by a horse. Eaily in May the bines or 
young shoots, as soon as long enough, are tied to the poles with 
lushes or hash Tlus tying is repeated several times as the bines 
get higher, and has even to be done by step-ladders In June the 
hops are earthed up or Mlled, at w’hich time weak plants get a 
dressing of guano. Thioiighont the summer weeds are destroyed as 
they appear, and the soil kept loose by the nidget or the hand-hoe. If 
poles are blown over by high winds, they are immediately replaced. 

The picking of the hops usually begins about the second week in 
September, and furuishes ample employment for several weeks to 
the entire population of the distiicts, and to a large influx of 
stiungcrs ; men, women, and children all engaging in it. The 
hop-pickers are ai ranged into companies, and arc supplied with 
baskets oi bins, holding 7 or 8 bushels each, which are ganged 
wnth black lines inside to save the trouble of measuring Each 
company is under the superintendence of a hop-bailiff, w’hoTceeps an 
account of the earnings, &o. Under him are several men called 
ole-iiuUeis, whose duty it is to supply the pickeis "with poles of 
ops, and to assist in canying the picked hops to the carts. They 
use an iron lever called a hop-dog in pulling up the poles. The 
hops are picked, one by one, into the bins, care being taken tliat no 
hunches, nor leaves, nor mouldy hops, aie included. The hops are 
dned in kilns or oast-houses, on floors of han cloth. Great improve- 
ments have been made of late yeara in the constraction of these oasts. 
Much nice discrimination is required in managing the drying so as 
to produce tlie best quality of hops As soon os they are removed 
from the kiln they are packed into pockets, which during the 
process are suspended from a hole in the floor, and the hops trodden 
into them by a man This is now done more accuiately by 
machines, in which a piston presses the hops into the pockets. 
Hop-growing is a hazardous speculative business, the return at times 
being very great, and at other times not covering expenses. This 
arises finim Qie liability of the hop to the attacks of insects, but more 
especially to blight and mould. The blight is caused by innumer- 
able hordes of the Aphw hwnuh, which sometimes destroy the plants 
altogether. The mould is a parasitical fungus It is believed that 
a means has at last been discovered of checking the ravages of these 
assailants, by enveloping each jdant separately in a light covermg, 
and subjecting it to the fumes of tobacco in the case of blight, and 
to a doud of powdeied brimstone m the case of mildew. In blight 
years it usually happens that some grounds altogether escape, m 
which case the returns from them are enormous, owing to the 
enhanced price. 

Section 3. — Sugar-Beet. 

The Silesian white beet has long been cultivated in 
yario'os states of continental Europe for the production of 
sugar, and in several of them is now a staple product of 
verj great value and importance. After several abortive 
attempts to introduce this industry into our own country, it 
seems at last to have obtained a firm footing in England, 
through the enterprise and perseverance of Mr James 
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Duncan, sugar-refiner, of Mincing Lane, London, wlio five 
years ago erected the necessary buildings and naachinery 
at Lavenham, in Suffolk. Through the kindness of Mr 
Duncan we are enabled to submit to our readers the follow- 
ing details regarding this moi3t interesting enterprise. 

The sugar factory at Lavenham was erected in 1868, 
although not completed until February 1869. Mr Duncan 
had first of all contracted with various farmers in that 
neighbourhood to grow beet for him at the price of 20s. 
per ton of clean roots, delivered at his factory, mth the 
option to the growers of receiving back the resulting pulp 
at 12s. per ton, if removed as made. Mr Duncan also 
procured from the continent the necessary suppliea of 
seed of the best sort, and furnished the growers with in- 
structions as to the proper mode of cultivation. In grow- 
ing mangolds farmers try to grow the largest possible weight 
per acre, and for this purpose they manure heavily, and 
give the individual plants ample space. This will not do in 
the case of sugar-beet, as it is found that small roots aie 
richest in sugar, and that 2^ 3b each is the best size to 
aim at The endeavour, therefore, must be to have the 
roots small individually, and yet to secure a good weight 
per acre. As the part of the bulb that grows above ground 
contains very little sugar, a further object is to have as 
little of it exposed to light as possible. All tins is accom- 
plished by sowing the crop in rows about 16 inches apart, 
and leaving the plants close to each other. If all is well 
managed, the crop should yield from 15 to 20 tons of 
cleaned roots per acre. The delivery of the roots at the 
factory begins about the end of September, when they are 
carted direct from the field as they are pulled. The exi- 
gences of wheat-sowing and other field labour at that 
season induce the growers to store a considerable part of 
their beet crop at home, and to deliver it at the factory 
from time to time as they can overtake this heavy cartage. 
The roots lose weight rapidly when kept in clamps, to 
cover winch a little extra price is given as the season 
advances. The convenionce of the growers is much fur- 
thered by this arrangement; but it sometimes results in 
irregular supplies, and consequent loss to the manufacturer. 

Owing to the extreme drought of 1868 the beet was 
late in being sown, and the crop was small, amounting 
only to 1200 tons; but it was exceedingly rich in sugar. 
The following season was moist, and the yield per acre good, 
but the area under crop was small, and the total quantity 
delivered at the factory about 3000 tons. The year 1870 
was again an extremely hot and dry one, with a gross 
produce of 4500 tons, which yielded 12 per cent of syrup. 
The produce in 1871 was GOOD tons, yielding 10 per 
cent, of syrup, and that of 1872 exceeded 7000 tons of 
very good roots ; but the wetness of the season and strikes 
among the labourers so protracted the factory work, that 
instead of being completed in December it was prolonged 
until March, and the percentage of sugar was smaller than 
it ought to have been. The particulars of this last crop 
are as follows. The total weight of clean rools from 571 
acres was — 

Delivered fresh from the fields, . 2370 ions. 

Clamped by growers at their farms, 5485 „ 

7855 „ 

Of the 571 acres, 89 by 2 growers averaged 17 tons per acare 



115 by 2 „ 

»» 15 » 


61 by 2 „ 

»» 15 „ 


21'j 

» 14 

,, 

147 

13 » 


10 

» 12 „ 


33 [by 26 „ 

11 


18 

» 10 


16 

9f ^ 99 

M 

62 ) 

^ 99 S 


So that with a total average of 13f tons per acre, two-thirds 


of the crop averaged 15 tons, and the remaining third only 

tons. The proportion of feeding pulp has been large 
m 1871 and 1872, — ^both having been moist seasons, — and 
has been 22 per cent, of the weight of the roots. In 
1870 it was only 19 per cent. The details of the disposal 
of the pulp from crop 1872 are also interesting. Of 1235 
tons of pulp purchased by nine farmers — 

597 tons wore taken by one, 

326 ,, by another, 

116 ,, by another, 

95 „ by another, not a grower of beet. 

In addition to those quantitios sold, about 500 tons 
were stored at the factory, where at the same time about 
100 tons of crop 1871 were still on hand, and in excellent 
condition. To this latter fact we can add our own testi- 
mony, having been favoured by Mr Duncan with a sample 
of it Mter it had been eighteen months in store, when we 
found it perfectly sweet and good, retaining unimpaired 
the taste and smell of fresh beet-root. The mode of storing 
the pulp M very simple. On a piece of dry ground a trench 
is dug out about 7 feet wide and 1 foot deep. Into this 
trench the j)ulp is firmly trodden by the feet of the 
labourers, and gradually drawn to a point, precisely as is 
done in storing roots. The whole is then covered with 
earth to the depth of 12 inches ; and thus stored, the pulp 
keeps well for two or three years. In using it, a thin crust 
from the outsides is rejected. In Germany and Austria 
tanks of brick-work are used to economise space, but not 
in France or Belgium. Three tons of this jiulp are esti- 
mated to be equal in feeding value to one ton of good hay. 
Hitherto farmers give the preference to fresh-made pulp ; 
but Mr Duncan regards this as quite a mistake, as in his 
own practice he finds that pulp a year old is a better feeding 
material than when newly made. In 1872 ho fattened 60 
cattle on pulp t/iree years old, and in the summer of 1873 
he had 60 cattle consuming the surplus of tho previous 
season. These cattle (27 yearlings and 33 two-year-olds) 
consumed daily 35 cwt. of pulp and 4 cwt. of cut chaff 
(of hay and barley straw) mixed together. The older 
beasts received daily in addition 7 Ib each of bean-meal, on 
which ration they made good progress. To meet the cart- 
age difficulty, Mr Duncan contracted that year (1873) 
with one grower to perform the haulage of 2000 tons of 
beet roots a distance of 5 miles by a traction engine. 

Several joint-stock companies have been formed for 
prosecuting this industry, but Mr Duncan’s is the only 
factory as yet in actual operation. It is known also that 
Mr Lawes and Dr Gilbert have for several years been 
engaged in extensive experiments on sugar-beet, and with 
most successful results. 

The manufacture of sugar from beet-root has attained to 
very great dimensions on tho continent of Europe, It is 
known that from the crop of 1872 there has been produced 
1,025,000 tons of sugar, worth ;£24 per ton, and 260,000 
tons of molasses, worth £S per ton, and that new factories, 
some of them on a gigantic scale, are now in course of 
erection. A most important fact connected with this 
rapidly-extending industry is that the erection of a sugar 
factory is immediately accompanied by an improvement in 
the agriculture, and an increase in the value of the land, 
of the surrounding district. In many places fanners gladly 
contract to supply heet-root at ISs. per ton for ten years, 
on condition ^at they receive back pulp in fair proportion 
to tho quantity of root supplied by them. Bussia pro- 
duces the finest quality of beet, instances being known in 
which the roots yielded 10 per cent, of loaf-sugar. There 
are good grounds for concluding that Russia wiU at no 
very distant date take a prominent place as a sugar- 
producing country. 

There seems at present a reasonable prospect that the 
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cultivatioii of sugar-beet will be adopted in various parts 
of our own country. It has already been proved that the 
beet grown in the south-eastern counties of England is 
richer in sugar than that produced in the north of France, 
And it seems well worth while to ascertain, by careful cx- 

E jriment, whether in certain parts of Scotland, such as the 
othians, Fife, and the carses, sugar-beet could not with 
advantage be substituted for the precarious and exhausting 
potato crop. The repeal of the sugar-duty would give a 
great stimulus to this enterprise, and should be pressed for 
in the interest of our native agriculture. 

Section 4 . — Chicory {for its Hoots). 

The very extensive and constantly increasing consump- 
tion of the roots of chicory as a substitute for coffee, renders 
it now an agricultural crop of some importance. The soils 
best adapted for its growth are deep friable loams. The 
process of cultivation is very similar to that required for 
the carrot, exceptiag only that it is not sown earher than 
the first week of May, lest the plants should run to seed. 
"When this happens, such plants must be thrown aside 
when the crop is dug, else quality of the whole will 
be injured. About 4 lb of seed is the quantify to 
sow per acre, either broadcast or in rows. The latter is 
undoubtedly the best mode, as it admits of the land being 
kept clean, and yields roots of greater weight The crop is 
ready for digging up in N ovember. A long stout fork is the 
best implement for this purpose. In using it, care must 
be taken to get out the roots entire, not only for the sake 
of the roots, but to lessen an inconvenience attendant on 
the culture of this plant, namely, that the fragments left in 
the soil grow amongst the after crops, and are as trouble- 
some as weeds. The roots, when dry, are carefully washed, 
cut into thin slices, and kiln-dried, when they are fit for 
the coffee-grinder. From 1 to 1^ tons per acre of the dried 
root is an average produce. 

Section 5. — Oil-yielding Plants. 

Various plants are occasionally cultivated in Britain for 
the sake of the oil which is expressed from their ripened 
seeds. We have already noticed the value of flax-seed for 
this purpose, although the fibre is the product which is 
chiefly had in view in cultivating it. The plants most 
commonly sown expressly as oil-yielding crops are — ^rape 
{Brassica Napus), colza {Brassica campestns oleifera), gold 
of pleasure {Camelina sativa\ and the poppy {Papaver 
somniferum). Bape is the plant most frequently and ex- 
tensively grown for the production of oil. The colza is 
said to yield better crops of seed than the other species. 
This plant is much cultivated in Flanders for this purpose. 
In Great Britain it seems rather on the decline. It is 
chiefly on rich alluvial soils that this crop is grown. For 
a seed-crop rape is sown in June or July, precisely in the 
manner already described for turnips. The young plants 
are thinned out to a width of 6 or 8 inches apart, and 
afterwards kept clean by hoeing. The foliage may be 
oaten down by sheep early in autumn, without injuring it 
for the production of a crop of seed. In spring the horse 
and hand hoe must be use^ and the previous application 
of 1 or 2 cwt. of guano will add to the productiveness 
of the crop. It suits well to lay down land to clover or 
grass after a crop of rape or turnip seed, and for this pur- 
pose the seeds are sown at the time of giving this spring 
culture. The crop must be reaped as soon as the see^ are 
observed to acquire a light brown colour. The reaping is 
managed precisely as we have described in the case of 
beans. As the crop, after being reaped and deposited in 
separate handfuls on the ground, very soon gets dry enou^ 
for thrashing, and as the seed is very easily shed after tSs 
is the case, this process must be performed as rapidly as 


possible. Sometimes it is conveyed to the thrashing-mill 
on harvest carts, on which a cloth is stretched to save the 
seeds knocked out in the loading and unloading, but more 
usually the flail is used on temporary thrashing-floors pro- 
vided in the field by spreading down large cloths. The 
crop is gently hfted from the ground and placed, heads 
innermost, on a blanket which two persons grasp by the 
comers, and carry to the thrashing-floors. A large number 
of people are required to push this process through rapidly, 
for unless the crop is quickly handled, a great loss of seed 
ensues. The seed is immediately spread thinly upon a 
granary floor, and frequently turned until dry enough to 
keep m sacks, when it is cleaned and disposed of. On 
good soil and in favourable seasons the yield sometimes 
reaches to 40 bushels per acre. The haulm and husks 
are either used for htter or burned, and the ashes spread 
upon the land. It makes good fuel for clay-burning. 

Section, 6 . — Seeds of Agricidtuml Crops. 

In the case of seed-corn it is customary for farmers 
either to select from the best of their own growth, to ex- 
change witli or purchase from neighbours, or, if they wish 
a change from a different locality, to employ a commission- 
agent to buy for them. In all ^stricts there are careful 
farmers who, by occupying land that produces grain of 
good appearance, and being at pains to have good and pure 
sorts, are stated sellers of seed-corn, and manage in this 
way to get a few shillings more per quarter for a part of 
their produce. It is therefore oMy in the case of new and 
tare varieties that professional seedsmen ordinarily deal in 
seed-corn. There are, however, other field crops, such as 
dovers, grasses, turnip, mangold, carrots, winter vetches, 
<fec , the seeds of which, to a large extent, pass through the 
hands of seedsmen, and the growing of which is restricted 
to particular districts, and is in the hands of a limited 
number of farmers. These seed crops are sometimes very 
remunerative to the grower; but are hazardous ones for 
farmers to attempt at their own risk. The only safe course 
is to grow them at a stipulated price, to the order of soma 
thoroughly respectable seedsman, and to hold to the pro- 
duction of the particular kind or kinds which he requires. 
This apiilies in a less degree to the clovers, and to the 
more commonly cultivated grasses, than to the other seeds 
just referred to. Such an arrangement is beneficial to all 
concerned. 

We have already described (chap, xiii sec. 13) the mode 
of saving the seeds of Italian or common rye^ass ; and as 
other grasses are' managed in the same way, it is unneces- 
sary to say more regarding them. 

It is only in the southern parts of England that clover 
is grown for the sake of its seeds. When it is meant to 
take a crop of seed, the clover is fed off with sheep, or 
mom early in the season, and then allowed to produce its 
flowers and ripen its seeds. This preliminary eating or 
cutting over causes the plants to throw up a greater 
number of seed-stems, and to yield a fuller and more equally 
ripening crop. The crop is mown when the seeds are seen 
to be matured. In the case of white clover the cutting 
takes place while the dew is upon the crop, as working 
amongst it when dry would cause a loss of seed. After 
mowing and turning the crop, the ground is raked with 
close-toothed iron rakes, to catch up loose heads. The 
thrashing is a twofold process — first the separation of the 
heads or cobs from the stem, called “ cobbing,” and then 
of the seeds from the husks, called “ drawing.”' * This was 
formerly accomplished by a laborious and tedious process 
of thrfljibiug with flails, but it is now done by matflunery. 
In favourable seasons the yield is about 5 or 6 bush^ 
(of 70 Eb each) per acre. 

T%mip seed is the next most important crop of this kind, 
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From the strong tendency in the best varieties of turnips 
and swedes to degenerate, and the readiness with which 
they hybridise with each other, or with any member of the 
family Brasaica, no small skill and pains are needed to 
raise seed that can be depended upon to yield roots of the 
best quality. Turnip seed is saved either from selected 
and transplanted roots, or from such as have been sown 
for the express purpose, and allowed to stand as they grow. 
The first plan, if the selection is made by a competent judge, 
is undoubtedly that by which seed of the purest quahty is 
obtained But it is an expensive way, not only from the 
labour i equired in carrying it out, but from the yield of 
seed being generally much less than from plants that have 
not been disturbed. Professional seed-growers usually re- 
sort to a compromise by which the benefit of both plans is 
secured, viz , by selecting with great care and transplant- 
ing a limited number of bulbs, and saving the seed obtained 
from them to raise the plants which are to stand for their 
Tu flin seed crop. The latter are carefully examined when 
they come into bloom, and all plants destroyed the colour 
of -whose flower varies from the proper shade. Turnips 
'•hat are to bear seed are purposely sown much later in the 
sea.son than when intended to produce cattle food, as it is 
found that bulbs about 1 lb weight are less liable to be 
injured by frost or to rot before the seed is matured, than 
those of larger size. The management of a turnip-seed 
crop, both as regards culture and harvesting, is identical 
with that of rape for its seeds, which has already been 
described. 

Mmtard . — Both the white and brown mustard is culti- 
vated to some extent in various parts of England. The 
former is to he found in every garden as a salad plant j 
but it has of late been coming into mcreasing favour as a 
forage crop for sheep, and as a green manure, for which 
purpose it is ploughed down when about to come into 
flower. The brown mustard is grown solely for its seeds, 
which yield the well-kno-wn condiment. Wlien white mus- 
tard is cultivated for its herbage, it is sown usually m 
July or August, after some early crop has been removed. 
The land being brought into a fine tilth, the seed, at the 
rate of 12 ffi) per acre, is sovm broadcast, and covered in 
the -way recommended for clover seeds. In about six weeks 
It IS ready either for feeding off by sheep or for ploughing 
down as a preparative for wheat or barley. White 
mustard is not fastidious in regard to sod When gro-wn 
for a seed crop it is treated in the way about -to be de- 
scribed for the other variety. For this purpose either kind 
requires a fertile sod, as it is an exhausting crop The 
seed is sown in April, is once hoed in May, and requires 
no further culture. As soon as the pods have assumed a 
brown colour the crop is reaped and laid down in liandfids, 
which he until dry enough for thrashing or stacking. In 
remo-ving it from the ground it must be handled wiHi great 
care, and earned to the thrashing-floor or stack on cloths, 
to avoid the loss of seed. The price depends much on its 
being saved in dry weather, as the quahty suffers much 
from wet. The yield varies from 20 to 30 bushels 
per acre, and the price from 10s. to 20s, per hudiel. It 
is chiefly gro-wn on rich alluvial soils in the south-eastern 
counties of England. This great evil attends its growth, 
that the seeds which are unavoidably shed in harvesting 
the crop remain in the soil, and stock it permanently with 
what proves a pestilent weed amongst future ciops. 

Market Gardening , — In Essex and Kent no inconsider- 
able extent of land is annually occupied in growing the 
seeds of the staple crops of our kitchen and flower gardens. 
Wholesale seedsmen contract -with farmers to grow these 
seeds for them at a stipulated price. 

The growth of fruits and of culinary vegetables is in 
various parts of Great Britain an important department of 
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farming — ^for the scale on which it is conducted alhes it 
quite as much to agriculture as to horticulture. In the 
counties contiguous to London thousands of acres are 
occupied in growing vegetables and in pioducing frmt. 
Veiy large numbers of persons find employment in these 
market gardens. The system of cultivation pursued in 
them IS admirable. The soil is trenched two spits doej* 
for nearly eveiy crop, it is heavily manured and kept 
scrupulously clean by incessant hoeing Whenever a crop 
IS removed, some other suited to the season is instantly put 
in its place, and not an inch of ground is suffered to be 
uniiroductive. A young farmer, bent on knowing his 
business thoroughly, could not occupy a feiv months to better 
purpose than by jilacing himself under one of these clever 
market gardeners. 

Kent has long been peculiarly celebrated for its orchards. 
The best of them are on the borders of the greensand for- 
mation, or ragstone as it is provincially called. Apples, 
pears, plums, cherries, and nuts are produced in immense 
quantities. The filbert plantations alone are said to 
occupy 6000 acres An abundant and cheap supply of 
fruit and vegetables for the inhabitants of our towns is 
undoubtedly an important object, and is hkely to occupy 
increased attention wherever a suitable soil and exjiosure, 
with facihty of carnage by railway, are combined. In 
Cornwall and in the Channel Islands the cultivation of 
brocoli and early potatoes is an important and growing 
industry. 

CHAPTER XV. 

LIVE STOCK — HOUSES. 

The breeding and rearing of domesticated animals has 
ever been a favourite pursiut in Great Britain, and has 
been carried to greater perfection than any other department 
of rural affairs. In no other country of similar extent can 
so many distinct breeds of each class of these animals be 
found — most of them excellent of their kind, and admirably 
adapted -to the particular use for which they are designed. 
Observing the usual order, we notice fiist Horses, 

Section —"Breeds. 

Here we shall confine our attention to those breeds which 
, are cul-fcivated expressly for the labours of the farm j for 
although the breeding of saddle-horses is chiefly earned 
on by farmers, and forms in some districts an important 
part of their business, it does not seem advisable to treat 
of it here. It is a department of husbandry requiring such 
a combination of fitness in the soil, chmate, and enclosures 
of the farm, of access to first-class stallions, and of taste 
and judgment on the part of the farmer, that few indeed 
of the many who tiy it are really successful. The morale 
too of the society into which the breeding of this class of 
horses almost necessarily brings a man is so unwhole- 
some, that none can mingle in it freely without experienc- 
ing -to their cost that “ evil communications corrupt good 
manners.” We have noted it as a fact of peculiar signifi- 
cance, in this connection, that of the few men who really 
make money by this business, scarcely one desires to sea it 
prosecuted by his sons. 

The immense size and portly presence of the English 
Hack horse entitle him to priority of notice. This breed is 
widely diffused throughout England, though foimd chiefly 
in the midland counties. It is in the fens and rich pas- 
•fcures of these coimties -that the celebrated dray horses of 
London are bred and reared. These horses are too slow 
and heavy for ordinary farm-work, and woidd not he bred 
but for -the high prices obtained for them from the great 
London brewers, who pride themselves on -the great size, 
maj'estic bearing, and fine condition of their team horses. 
The breeders of -these horses employ brood mares and young 
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colts exclusively for their farm-woik The colts are highly 
fed, and worked very gently until four years old, when 
they are sold to the London brewers, often at very great 
prices The same breed is largely used in England for 
ordinary farm labour, although not found of such gigantic 
proportions as in those districts where they are bred for 
the sptecial destination just referred to. Although very 
docile, their short step, sluggish gait, large consumption of 
food, and liabihty to foot lameness, render them less pro- 
fitable for ordinary farm-work than the breeds about to be 
mentioned. 

The Suffolh Punch is a well-marked breed which has 
long been cultivated in the county from 'which it takes its 
name. These horses are, for the most part, of a sorrel, 
bay, or chestnut colour, and are probably of Scandinavian 
origin. They are compact, as their name imports, hardy, 
very active, and exceedingly honest pullers These horses 
at one time were very coaiae in their form and rather slow ; 
but they have now been so much improved in form and 
action that we find them the chief prize-takers at recent 
exhibitions of the Eoyal Agricultural Society. 

The Cleveland Bays are properly carnage-horses j but 
stiU in their native districts they are largely employed for 
field work. Mr Milburn says — “ The Cleveland, as a pure 
breed, is losing something of its distinctiveness. It is 
running into a proverb, that ‘ a Cleveland horse is too stiff 
for a hunter, and too light for a coacher but there are 
still remnants of the breed, though less carefully kept dis- 
tinctive than may be wished by sdvocates of purity. Still, 
the contour of idle farm-horses of Cleveland has the light- 
ness, and hardiness, and steadiness of the breed; and it 
is singular that while the lighter soils have horses more cal- 
culated for drays, the strong-land farmer has the compact 
and smaller, but comparatively more powerful animal." 

In the north-eastern counties of England, and the ad- 
jacent Scottish borders, compact, clean-legged, active horses, 
of medium size, with a remote dash of blood in them, are 
generally preferred to those of a heavier and slower j^d. 
One needs only to see how such horses get along at tuxmp- 
sowing, or with a heavy load in a one-horse cart, to be 
convinced of their fitness for the general work of a fann. 

The Clydesdale JHoi'ses are not excelled by any cart bused 
in the kingdom for general usefulness. They belong to the 
larger class of cart-horses, sixteen hands being an average 
height. Browu and bay are now the prevaffing colours. 
In the district whose name they bear the breeding of them 
for sale is extensively prosecuted, and is conducted with 
much care and success. Liberal premiums are offered by 
the local agricultural societies for good stallions. Horses 
of this breed are peculiarly distinguished for the free step 
with which they move along wheu^ exerting their strengiLi 
in cart or plough. Their merits are now so generally 
appreciated that they are getting rapidly diffused over die 
country. Many small farmers in Clydesdale make a 
business of raising entire colts, which they either seU for 
stallions or send into distant counties to serve for hire in 
that capacity. 

In the Highlands of Scotland, a breed of hardy and very 
serviceable ponies, or “ garrons, " as the natives call them, 
are found in great numbers. In their native glens they 
are employed in tillage, and although unfit for stated 
farm-work in the low country, are even there often used in 
light carts for work requiring despatch rather than great 
power. Similar ponies aboimd in Wales. 

Sedion 2 . — Bveedmg of CarirSwses. 

In breeding cart-horses regard must be had to the pur- 
pose for which they are designed. If the farmer contem- 
plates the raising of colts for sale, he must aim at a larger 
frame -than if he simply wishes to keep up his own stock 


of working cattle. These considerations will so far guide 
him as to the size of the mares and stalhons which ho 
selects to breed from , but vigorous constitutions, perfect 
freedom from organic disease, symmetrical form, and good 
temper are quaKtiea always indispensable. N’othing is 
more common than to see mares used for breeding merely 
because, from lameness or age, they have ceased to be 
valuable for labour. Lameness from external injury is, of 
course, no disquahfication . but it is mere folly to expect 
valuable progeny from unsound, mis-shapen, ill-tempered, 
or dehcate dams, or even from really good ones, when their 
■vigour has declined from age. A farmer may grudge to 
lose the labour of a first-rate mare for tw^o or three month.*! 
at his busiest season ; but if he cannot make arrangements 
for doing this, he had better let breeding alone altogother ; 
for it is only by producing horses of the best quality that 
it can be -v^orth his while to breed them at all. It is 
always desirable that both sire and dam should have arrived 
at maturity before being put to breed. 

The head of the cart-horse should not be large, at least 
not heavy in the bones of the face and jaws, nor loaded 
with flesh. Full development of brain is, indeed, of great 
importance, and hence a horse somewhat wide between the 
eara is to be preferred. Prick ears and narrow forehead 
have by some been reckoned excellences, but we have so 
invariably noticed such horses to be easily startled, given 
to shying, and wanting in coinage and intelhgence, that 
we regard such a form of head as a defect to be avoided. 
The eye should be bright, full, and somewhat prominent, 
the neck inchning to thickness, of medium length, and 
slightly arched, and the shoulders oblique. Upright 
shoulders have been commended as an advantage in a horse 
for draught, it being alleged that such a form enables him 
to throw his weight better into his collar. It shoidd be 
remembered, however, that the horses which display the 
greatest power in drawing heavy loads are characterised 
by muscular vigour and nervous energy rather than more 
weight of carcase; and these qualities are more usually 
found in connection with the oblique shoulder than the 
upright one — not to mention that this form is indispensable 
to that free and full step so necessary in a really useful 
farm-horse. 

“The hack should he straight and broad, the rihs well arched, 
and the false ribs of due length, so as to giro the abdomen eapaoily 
and roundness. The tail should be weU set out, not too drooping, 
and the quarters should be full and muscular. The horse should 
girth well, and have lus height in his body rather than in his.lcgs, 
so as to look less than measurement proves him to be. The forelegs 
should be strong, and flat below the knee, and by no means round 
and gummy either before or behind, neither should they have white 
hair about them, nor much hair of any colour. The hocks should 
be broad in front, and neither too straight nor too crooked, nor yet 
cat-hammed. All diseases of this joint, whether curbs, spavins, or 
thoroughpins, are sufficient grounds for rejecting a horse. The feet 
are a matter of very much importance. The tendency of many 
heavy horses is to have thin horn and flat feet. A stallion possess- 
ing such feet is exceedingly objectionable. Plenty of horn is a 
recommendation, and the feet had better be too large than too 
small The brood mare should possess as many of the points now 
enumerated as possible. If the mare is small but symmetrical, wo 
may very properly select a large stahion, provided he has good 
action. If, on the other hand, the maie is large and has a tendency 
to coarseness, we should select a middle-sized horse of symmetrical 
appearance.” ^ j 

Sixteen hands is a good height for a farm-horse. Except 
for very heavy land, we have always had more satisfaction 
from horses ^ghtly below this standard than above it. 

We have repeatedly put a well-bred saddle mare to a 
cart-horse, and have invariably found the produce to prove 
excellent farm-horses. The opposite cross, betwixt a cart 
mare and blood stallion, is nearly as certain to prove nn- 
gainly, vicious, and worthless. These horses are generally 

1 ^ Morton’s CyclopoBdia of Agricultm-e — article “Horse.” 
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mucli stroijger than their appearance indicates, hare great 
powers of endurance, and can be hspt in prime working 
condition at much less cost than bulkier animals. It is on 
muscular power and nervous energy that the strength of 
animals depends, and this, therefore, should be sought after 
in the fam-horse rather than mere bulk 

Cart-mares should not foal earher than May. Provided 
they are not unduly pushed or put to di’aw heavy loads, 
they may be kept at work almost up to their time of foaling, 
and are thus available for the pressing labours of spring. 
It is of importance, too, that the iiasture should be fresh 
and the weather mild ere their nursing duties begin. 
Mares seldom req^uire assistance in bringing forth their 
young, and although it is, well to keep an eye upon them 
when this event is expected, they should be kept as quiet 
as possible, as they are*,imi)atient of intrusion, and easily 
disturbed in such circumstances. A sheltered paddock 
with good giuss, and whore there arc no other horsas, is 
the most snitablo quarters for a maro that has newly foaled. 
There must be no ditch or pond in it, as young foals have 
a peculiar fatahty for getting drowned in such places. A 
mare, in ordinary condition, receives the stallion on the 
ninth or tenth day after foaling, and with a greater cer- 
tainty of conceiving than when it is delayed until she is 
again in heat. If the mare's labour can at aU bo dis- 
pensed with, it is desirable to have her with her foal for 
two months at least. She may then be put to easy work 
with perfect safety, so that she is not kept away from the 
foal longer than two or three hours at a time. When the 
foal has got strong enough, it may even be allowed to follow 
its dam at her work, and to got suck as often as it desires 
it. Towards the end of September foals are usually 
weaned, and are then put under cover at night, and receive 
a little corn, along with succulent food. Good hay, bran, 
carrots, or swedes, and a few oats, must be given regularly 
during the first winter, with a warn shed to lie in, and an 
open court for exercise. At weaning it is highly e::^6diont 
to put a cavasin on colts, and lead them about for a few 
times. A few lessons at this early age, when they are 
easOy controlled, saves a world of trouble afterwards. 
Before being turned to grass in spring, they should, on the 
same principle, be tied up in stalls for a week or so. It is 
customary to castrate colts at a year old. Some, indeed, 
advise its being done a few weeks after birth, when, of 
course, the pain to the animal and risk of death are less. 
It must, however, be borne in mind that this early emascu- 
lation will probably ensure a skrauky neck, whereas a 
natural tendency to this defect can in good measure be 
remedied by deferring the ojieration. We have seen a 
puny colt much improved in figure by being left entire 
until he was two years old. By giving good pasture in 
summer, and a liberal allowance of hay, roots, and oats in 
winter, colts may with safety, and even benefit, be put to 
moderate work in their third spring. Some time before 
this is done they should be put through a short course of 
training, to use them to the bit, and make thorn quiet gnfT 
handy.^ Many good cart-horses are ruined for want of a 
little timely attention in this way. When they have got 
familiar with the harness, they should be yoked to a log of 
wood, and made to draw that up and down the furrows of 
a fallow field, until they become accustomed to the restraint 
and exertion, after which they may with safety be put to 
plough alongside a steady and good-tempered horse, and, 
what is of equal consequence, under the oWge of a steady, 
good-tempered ploughman, As they should not have more 
than five hours’ work a-day for the first suminer, it is 
always an advantage to have a pair of them to yoke at the 
same time, in which ease they take half-day about, and 
do a full horse’s work betwixt them. With such moderate 
work and generous feeding their growth will be promoted 
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By midsummer, the press of field labour being over, it is 
advisable to turn the stnplings adrift, and let them enjoy 
themselves in a good pasture until after harvest, when they 
can again be put to plough. Horses should not be reqmred 
to di-aw heavy loaded carts until they are five years old. 
When put into the shafts earlier than this they frequently 
get strained and stiffened in their joints. On every farm 
requiring four or five pairs of horses it is highly expedient 
to have a pair of yomig ones coming in annually. This 
enables the farmer to be provided against contingencies, and 
to have his stable occupied at all times with horses in 
their full vigour, which go through their work with spirit, 
and never falter for a little extra pushing in emergencies- 

Sccfioii 3. — Feeding and General Management of 
Farm-Horses. 

As there is true economy in employing only the best 
quahty of horses, and these in their prime, so also is there 
in feeding them uniformly well, and looking to their com- 
fort in all respects. The following quotation from the 
Transactions (for October 1850) of the Highland and Agri- 
cultural Society of Scotland, describes the practice of some 
of our most experienced farmers in this particular : — 

“The system of feeding I niloiit is ns follows : — From the middle 
of October till the end of May my horses get one feed of steamed 
food and two feeds of oats daily, with the best oat or wheat straw 
for fodder. I never give bean straw unless it lias^ been secm’ed in 
finfi condition, having often seen the bad eifects of it, partly owing, 
I think, to its long exposure to the weather. In our vamble climate, 
and from the quantity of sand which adheres to it, I use it geneially 
for litter. The steamed food used is well washed Swedish tmnipa 
and potatoes in equal propoitions, mixed with sifted wheat-chaff. 
In those years when we had a total loss of potatoes Swedish tmuip 
alone was ase<l, hut not with the same good effect as when mixed 
with potatoes. This year, haring plenty of diseased potatoes in a 
firm state, I give a Inigoi pioiiortion of potatoes than turnip, and 
never upon any occasion give oat husks, commonly called meal- 
seeds, having oiW seen their injniious effects. At five o’clock in the 
moinmg eadi home gets 0 lb W'eiglit of bi’uised oat?, at noon the 
same quantity of o.at8, and at half-post seven p.m. 47 lb weight of 
steamed food. I find that it takes 62 lb weight of unsteamed 
potatoes and tmuip to produce 47 lb stennicd , to eocli feed of 
steamed food, 4 oz. of common salt are added, and mixed up •with. 
one-fourUi part of a bushel of wheat-chaff, weighing about IJ, lb, 
a greater quantity of wheat-chaff than this having generally too laxa. 
tive an effect. Each horse eats from 14 Ib to 18 lb of fodder during 
the tweuty-four horns, besides what is required for litter. In spring 
I sometimes give a mixture of bmised beans and oats, instead of oats 
alone ; from Juno to the middle of October those horses that are 
required for the working of the gincn crop, driving manure, and 
harvest-work, arc fed with cut grass and tares in the house ; and 
about 7 lb of oats each day, given at twice, increasing or decreasing 
the quantity according to ihe woilc they have to do ; and I turn out 
to pasture only tliose horaes that are not lequired until ihe busy 
season. I disapprove of horses that are regularly worked being 
turned out to grass, and exposed to aU the changes of our vtu'iable 
ehmate, as I believe it to bo the origin of many diseases. _ By this 
mode of feeding the horses are always in fine sleek condition, and 
able for their work. I ho.ve acted upon this system for the last fifteen 
years, have always had from 16 to 20 homes, and during that 
period I have only lost 7 horses, 3 of them from accidental causes ; 
and I attribute Ihis, in a great measure, to the mode of feeding, and 
m particular to tiie steamed food.” 

The treatment of horses differs somewhat in other places 
from that now detailed In Berwickshire, for example, 
they are usually turned to pasture as goon as the mildness 
of the weather and the forwardness of the pasture admit of 
it. While employed in carrying the crop, their fodder 
consists largely of tares, and afterwards tiff Martinmas they 
are fed on hay. From this date oat and bean straw, with 
8 or 10 B) of raw swedes to each per diem, is substituted till 
the Ist of March, when, with the recurrence of harder labour, 
hay is again given till the return of the grazing season. 
During three-fourths of the year they receive about 16 
of oats per diem, in three separate feeds. From the dose 
of turnip-sowing until harvest, oats are either withheld or 
given only when a harder day’s work occurs. The practice 
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of bruising the whole of the oats given to horses, and also 
of chopping their hay, is now very prevalent. By giving 
a few pounds of chopped hay with each feed of bruised 
oats, and oat-straw in the racks, duiing the whole of the 
winter half-year, horses are kept in better condition and 
at no more expense than by giving them straw alone for 
half the period, and hay alone the other half. We are 
persuaded, also, that unless horses are stripped of their 
shoes and turned adrift altogether for a summer’s run, 
soihng in boxes or sheds, with an open yard, is preferable 
to grazing. Hay and oats ought undoubtedly to constitute 
the staple fare of farm-horses. Without a liberal allowance 
of suitable and nourishing food, it is impossible that they 
can perform the full amount of work of which they are 
capable, or be sustained for any length of time in robust 
Lealth. When alleged very cheap plans of feeding horses 
are inquired into, it is usually found that the amount and 
quahty of the work performed by them is in fitting pro- 
portion. In this, as in so many other things, cheapness 
and economy are not convertible terms. The true way to 
economise the horse-labour of a farm is to have only good 
and weU-fed animals, and to get the greatest possible amount 
of work out of them. 

CHAPTER XVL 

LIVE STOCK — CATTLE. 

Section 1. — Breeds — 1st, Heavy Breeds. 

As our limits do not admit of even a brief notice of all 
those breeds of cattle for which Great Britain is so famous, 
we shall restrict our remarks to some of the most important 
of them. Without entering upon curious speculations as 
to the origin of these breeds, we proceed to notice them in 
the order suggested by their relative importance in practical 
agriculture. The large lowland cattle thus claim our first 
attention, and amongst them we cannot hesitate in assign- 
ing the first place to the 

Sliort-Iioms . — ^It appears that from an early date the 
valley of the Tees possessed a breed of cattle which, in 
appearance and general qualities, were probably not unlike 
those quasi short-horns which aboivad in various parts of 
llie country at the present day. By the time that the 
Messrs Colling came upon the field it is evident that 
there were many herds around them in which considerable 
imiirovement had already been effected, and that they com- 
menced their memorable efforts in cattle-breeding with 
exceedingly hopeful materials to work upon. But in their 
masterly hands these materials seemed at once to acquire 
an unwonted plasticity; for in an incredibly short time 
tlieir cattle e::^bited, in a degree that has not yet been 
excelled, that combination of rapid and large growth with 
aptness to fatten, of which their symmetry, good temper, 
mellow handling, and gay colours are such pleasing indices 
and accompaniments, and for which they have now acquired 
a world-wide celebrity. It was by judicious selection in 
the first instance, and then by coupling animals of near 
affinity in blood, that they so developed and stereotyped 
these qualities in their cattle as to entitle them at once to 
take rank as the progenitors of a new and well-marked 
breed. These Durham, Teeswater, or Short-horn cattle, as 
they Were variously called, were soon eagerly sought after, 
and spread over the whole country with amazing rapidity. 
For a time their merits were disputed by the eager ad- 
vocates of other and older breeds, some of which (such as 
the long-horns, once the most numerous breed in the 
kingdom) they have utterly supplanted, while others, such 
as the Herefords, Dovons, and Scotch poUed cattle, have 
each their zealous admirers, who still maintain their supe- 
riority to the younger race. But this controversy is mean- 
while getting practically decided in favour of the short- 


horns, which constantly encroach upon their rivals even in 
their headquarters, and seldom lose ground w'hich they once 
gain. Paiadoxical as the statement appears, it is yet tine 
that the very excellence of the short-horns has in many cases 
led to their discredit For many persons desiring to 
possess these valuable cattle, and yet grudging the cost of 
pure-bred buUs, or being ignorant of the principles of breed- 
ing, have used worthless cross-bred males, and so have filled 
the country with an inferior race of cattle, hearing indeed 
a general resemhlance in colour, and partaking in some 
measure of the good quahties of short-horns, but utterly 
wanting in their pecuhar excellences. By ignorant or pre- 
judiced persons the genuine race is nevertheless held 
answerable for the defects of the mongrels which usurp 
their name, and for the damaging comparisons ivhich are 
made betwixt them and choice specimens of other breeds. 
That the short-horn breed should spread as it docs, in spite 
of this hindcrance, is no small proof of its inherent ex- 
cellence, and warrants the inference that whenever justice 
is done to it, it wall take its place as the one ajiju’opnate 
breed of the fertile and sheltered parts of Great Britain. 
This desirable consummation has hitherto been retarded by 
the scarcity and high price of pure-bred bulls. We are 
quite aware that bull-breeding, as hitherto conducted, is a 
hazardous and unremnnerative business, notwithstanding 
the great prices sometimes obtained for first-class am mala . 
We are of opinion, however, that it might be conducted in 
such a way as to he safer and more profitable to the breeder, 
and more beneficial to the country at large, than it has 
hitherto been. There is at present a large and growing 
demand for good yearling short-horn bulls, at prices ranging 
from JE26 to £50. With a better supply both as to quality 
and numbers, this demand would steadily increase, for we 
have long observed that there is no want of customers for 
really good animals at such prices as we have named. 
When higher prices than these are demanded, farmers who 
breed only for the production of beef feel that they are 
beyond their reach, and are fain to content themselves with 
lower-priced and inferior animals. We are glad, therefore, 
that it is a steadily increasing practice for breeders of short- 
horns to dispose of their young buUs by an annual auction 
sale on their own premises ; or for a number of breeders to 
oncur in offering their lots for sale on the same day at 
some central auction mart. The good effects of this in- 
creasing supply of well-bred bulls are becoming apparent 
in the improved quality of the cattle now brought to our 
marketa 

A great stimulus has been given to the breeding of high- 
dass short-horns by the extraordinary prices which of late 
have been obtained for animals of certain favourite and 
fashionable strains. To illustrate this we give the follow- 
ing particulars of the four principal sales of the year 
1872 

The late Mr Pawlet’s . herd of CO aiuniah. averaged £195 18 1 

MrG. Bowly’s . . „ 30 ,, 153 1 9 

Earl of Dumnore’s . . ,) 54 ,, 242 18 9 

Messrs Horword & Downay’a ,, 61 ,, 253 8 2 

It is said that the operations of one enterprising Oanadian 
breeder — ^hlr Cochran of HiUhurst — have had a powerful 
effect in determining these extraordinary market rates for 
short-horns of the choicest type. One cargo, including 
forty short-horn buUs and heifers, and choice specimens of 
Cotswold sheep and Berkshire pigs, taken out by this 
gentleman in 1870, is said to have cost him £16,000. 
American breeders of short-horn cattle have now established 
a herd-book of their own, and have been so successful in 
their efforts that already they have made numerous sales to 
English breeders at long prices. While we write, accounts 
have come of the sale by auction, on 10th September 1873, 
of the herd of Mr OampheU of Kew York MUls, near 
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Utica, when 108 animals realised ^380,000 Of these 10 
were bought by British breeders, 6 of w'hich, of the Duchess 
family, aveiaged $21,517, and one of them, “Eighth 
Duehess of Geneva,” was bought for Mr Peviii Davies of 
Gloucestershire at the unprecedented price of £8120 
Choice specimens of these cattle are now also being sent in 
largo numbers to our Australian colonies and to various 
parts of the continent of Europe. Indeed, it may be said 
of them, that, like our people, they are rapidly spreading 
over the world. 

As already hinted, the Hereford, is the breed which 
in England contests most closely with the short-horns 
for the palm of excellence. They are admirable grazier’s 
cattle, and when of mature age and fully fattened, pre- 
sent exceedingly level, compact, and massive carcases of 
excellent beef. But the cows are poor milkers, and the 
oxen require to be at least two years old before being put 
up to fatten — defects which, in our view, are fatal to the 
claims which are put forward on their behalf. To the 
grazier who purchases them when their growth is somewhat 
matured they usually yield a good profit, and will generally 
excel short-horns of the same age. But the distinguishing 
characteristic of the latter is that, when properly treated, 
they get sufficiently fat and attain to remunerative weights 
at, or even under, two years old. If they arc kept lean 
until they have reached that age their peculiar excellence 
IS lost. From the largeness of their frame they then cost 
more money, consume more food, and yet do not fatten I 
more rapidly than bullocks of slower growing and more j 
compactly formed breeds. It is thus that the grazier fre- 
quently gives Ms verdict in favour of Herefords as compared 
with short-horns. Even under this mode of management 
short-horns wiU usually yield at least as good a return as 
their rivals to the 'breeder and grazier conjointlg. But if 
fully fed from their birth so as to bring into play their 
peculiar property of growing and fattening simultaneously, 
ire feel warranted in saying that they will yield a quicker 
and better return for the food consumed by them than 
cattle of any other breed. Unless, therefore, similar 
qualities are developed in the Herefords, we may expect to 
see them more and more giving place to the sWt-homs. 
These remarks apply equally to another breed closely allied 
to the Heiefords, viz., the 

HoHJi Devom, so much admired for their pleasing colour, 
elegant form, sprightly gait, and gentle temper, quahties 
which fit them beyond all other cattle for the labour of the 
fieU, in which they are stiU partially employed m various 
parts of England. If it could be proved that ox-powor is 
really more economical than horse-power for any stated part 
of the work of the farm, then the Devons, which form such 
admirable draught oxen, would be deserving of general 
cultivation. It is found, however, that when agriculture 
reaches a certain stage of progress, ox-labour is inadequate 
to the more rapid and varied operations that are called 
for, and has to be superseded by that of horses. 

Scotland possesses several indigenous breeds of heavy 
cattle, which for the most part are black and hornless, 
such as those of Aberdeen, Angus, and Galloway. These 
are aU valuable breeds, heiug characterised by good milking 
and grazing qualities, and by a hardiness which peculiarly 
adapts them for a bleak climate. Cattle of these breeds, 
when they have attained to three years old, fatten very 
rapidly, attain to great size and weight of carcase, and 
yield beef wMch is not surpassed in quality by that of any 
•attle in the kingdom. 

The cows of these breeds, when coupled with a short- 
horn bull, produce an admirable cross-breed, wMch com- 
bines largdy the good qualities of both parents. The 
great saving of time and food which is effected by the 
earlier maturity of the cross-breed has induced a very 
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extensive adojition of this practice in all the north-eastem 
counties of Scotland. Such a system is necessarily luiiuical 
to the improvement of the pure native breeds, but when 
cows of the cross-breed are continuously coupled with pure 
short-horn bulls, the progeny in a few generations become 
assimilated to the male parent, and are charactensed by 
a pecuhar vigour of constitution and excellent milking 
power in the cows. With such native breeds to work upon, 
and thus aptitude to blend thoroughly with the short-horn 
breed, it is much moie profitable to introduce the latter in 
this gradual way of continuous crossing than at once to 
substitute the one pure breed for the other. The cost of 
the former plan is much less, as there needs but the pur- 
chase from time to time of a good bull , and the risk is 
incomparably less, as the stock is acclimatised from the first, 
and there is no danger from a wrong selection. The 
greatest risk of miscarriage in this mode of changing the 
breed is fiom the temptation to which, from mistaken 
economy, the breeder is exposed of rearing a cross-bred 
bull Mmself, or purchasing a merely nominal short-horn 
bull from others. 

From this hurried review of our heavy breeds of cattle 
it will be seen that we regard the short-horn as incom- 
parably the best of them all, and that we anticipate its 
ultimate recognition as the breed which most fully meets 
the requiiements of all those parts of the country wheiv 
grain and green crops are successfully cultivated. 

2d. — Dairy Breeds. 

The dairy breeds of cattle next claim our attention, for 
although cattle of all breeds are used for this purpose, there 
are several which are cultivated chiefly, if not exclusively, 
because of their fitness for it. Dairy husbandry is pro- 
secuted under two very different and well-defined classes of 
circumstances. In or near towns, and in populous mining 
and manufacturing districts, it is carried on for the purpose 
of supplying families with new milk. In the western half 
of Great Britain, and in many upland districts, where the 
soil and climate are more favourable to the production of 
grass and other green crops than of corn, butter and cheese 
constitute the staple products of the husbandman. The 
town dairyman looks to quantity rather than quality of 
milk, and seeks for cows wMch are large milkers, which 
are long in going dry, and wMch can be readily fattened 
when Iheir daily yield of milk falls below the remunerative 
measure. Large cows, such as short-horns and their crosses, 
are accordingly his favourites. In the rural dairy, again, 
the merits of a cow are estimated by the weight and quahty 
of the cheese or butter wMch she yields, rather than by the 
mere quantity of her milk. The breeds that are cultivated 
expressly for this purpose are accordingly characterised by 
a less fleshy and robust build than is requisite in grazier’s 
cattle. Of these we select for special notice the AyrsMre, 
the Suffolk dun, and the Jersey breeds. 

The Ayrshire?, by common consent, now occupy the very flv&t 
rank as profitable dairy cattle. From the pains which have been 
taken to develop their milk-yielding power it is now of the highest 
order. Persons who have been conversant only with grazing cattle 
cannot hnt be snrpnsed at the strange contrast between an Ayrsliiro 
cow in fall milk and the forms of cattle which they have been used 
to regard as most perfect. Her wide pelvis, deep flank, and enor- 
mous nddei', with its small wide-set teats, seem out of all proportion 
to her fine hone and slender forequartera. As might he expected, 
the breed possesses little merit for grazing purposes. Very nseftil 
animaJs are, however, obtained by crossing these cows with a short- 
horn bnU, and this practice is now rather extensively pursued in the 
west of Scotland by farmers who combine dairy husbandry with, the 
fattening of cattle. The function of the Ayrshire cattle is, however, 
the daily. For this they are unsurpassed, either as respects liie 
amount of produce yielded by them in proportion to the food w'hich 
they consume, or the facnlly which they possess of converting the 
herbage of poor exposed soils, such as abound in their native district, 
into butter and cheese of the best quality. 
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The coxinty ol Suffolk has for centiuies hecn celehmted for its 
dairy pi oduee, which is chiefly obtained fioma iiolled bleed of cattle, 
the prevailiiig colour of which is dim or pale led, fiom which tliey 
aie known as the Suffolk Dims They have a stiong general le&em- 
blance to the Scotch polled cattle, but ueveitheless seem to be 
indigenous to Suflblk. They aie ungainly in their form and of 
little repute with the gi azicr, but possess an undoubted capacity of 
yielding a laige quantity of milk in propoition to the food which 
they consume They aie now encroached ujion by, and will pio- 
bably give place to, the short-hoins, by which they are decidedly 
excelled foi the combined pin poses of the d.uiy and the fattening 
stall 

The bleeds alieady refeired to are those to which piofessional 
dairymen give the prefeience, but the cattle of the Channel Islands, 
of which the Jerseif may be legarded as the type, aie so lemarkable 
foi the choice quality of the cieam and butter obtained fiom their 
rather scanty jaeld of milk, that they are eageily sought after for 
jirivate dames, in wluch qiiality of produce is more regarded than 
quantity. The rearing of heifers foi the Enghsh market is of such 
importance to these islands that veiy stringent regulations have 
been adopted for insuruig the piuity of their peculiar hi-eed These 
cattle in geneial aio utterly woithless foi the pm*poses of the 

E iaziei Tne choicer specimens of the Jerseys have a certain deer- 

ke foim which gives them a pleasing aspect. The lace, as a 
whole, heais a striking resemblance to the Ayi'shires, wlueh are 
alleged to ow'e their peouliai excellences to an early admixture of 
Jeisey blood. 

3d. — Mountain Breeds. 

The monntainous parts of Gieat Britain are not less favoured than 
the lowlands lu possessing breeds of cattle peculiaily adapted to the 
exigencies of the climate. 

The Kyloea or JVest Highland cattle aie the moat prominent of 
this gioup They are widely diffused over the Highlands of Scotland, 
but are found in the greatest perfection in the larger Hebrides. Well- 
bied oxen of this breed, when of matuie gi'owth and in good con- 
dition, exhibit a symmetry of form and noble hearing which is 
unequalled by any cattle m the kingdom Although somewhat 
slow m arriving at matmity, they are contented with the coarsest 
fare, and ultimately get fat where the daintier shoi’t-homs could 
haiely exist. Theu hardy constitution, thick mellow hide, and 
shag^ coat, peculiarly adapt them for a cold humid climate and 
coarse pasturage. Fewer of these cattle aie now reaied m the 
Highlands than fonnorly, owing to the lessened number of cottars 
and small tenants, the extension of sheep husbandry, and latterly from 
the excessive multiplication of deer forests. Laige herds of cows are, 
however, kept on such portions of faims as are unsuited for sheep 
walks. The milk of these cows is very rich, hut as they yield it m 
small quantity, and go soon diy, they are unsmted foi the dairy, and 
are kept almost solely for the pm pose of suckling each her own calf. 
The calves are geneially housed during their first winter, hut after 
that they shift for themselves out oi doors all the year round 
Vast dioves of these cattle are annually transferred to the lowlands, 
where they are in request foi their serviceahleneas in consuming 
piofitably the produce of ooai’se pastures and the leavings of daintier 
stock. Those of a dun or tawny colour are often selected for 
grazing in the parks of the aristocracy, where they look quite as 
picturesque as the deer with which they are associated. Indeed, 
they strikingly resemble the so-called wild cattle that are carefully 
preseivcd in the parks of several of our nobility, and like them are 
probably the descendants of the cattle of the ancient Britons TTiis 
view is confirmed by the strong family likeness borne to them by 
the 

Welsh cattle, which is quite what might he expected from the 
many features, physical and historical, which the two provinces have 
in common. Although the cattle of Wales, as a whole, aie ohvioudy 
of common origin, they are yet ranged into several groups, whiii 
owe their distinctive features either to peculianties of soil and 
climate or to intermixture with other breeds. The Fmdbrokes may 
be taken as the type of the mountain groups. These are hardy 
cattle, which thrive on scanty pasturage and in a humid climate. 
They excel the West Highlanders in this respect, that they make 
good dairy cattle, the cows being peculiarly adapted for cottagers’ 
puri)oses. When fattened they yield beef of excellent qu^ty. 
Their prevaihng and most esteemed colour is black, with deep orange 
on the naked parts The Anglesea cattle are larger and coarser 
than the Pembrokes, and those of Merioneth and the L^her d^Mcts 
are smaller, and inferior to them in every respect Tie county of 
Glamorgan possesses a peculiar breed, hearing its name, which has 
long been in estimation for combined grazing and dauy purposes. 
It has latterly been so much encroached upon by Herefords and short- 
hoins that there seems some likelihood of its hecoming axtmct, 
which will he cause for regret, unless pains are taken to occupy 
its place with cattle not inferior to it in dairy qualities. We con- 
clude this rapid review of onr native breeds by noticing the most 
Bu^lar of them all, viz , 

Ine Sheilaoid cotttle, wMch are the most diminutive In the world. 
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The carcase of a Shetland cow, when fully Ihtteued, scarcely exceeds 
m weight that of a long-w oolled \i ether. These little ci eatui es are. 
howevei, excellent milkers in pioi)ortion to their size , they are very 
hardy, aie contented with the scantiest pasturage, come early to 
maturity, are easily fattened, and their beef surpasses tliat of all 
othei breeds foi tenderness and delicacy of flavour The dimimitive 
cows of this breed aie not unfreqiiently coupled with short-hom 
bulls, and the progeny from such apparently pieposteious unions 
not only possess admirable fattening qualities, but approximate in 
hulk to theu sixes. These curious and handsome little cieatures, 
appaiently of Scandinavian oiigin, aie so peculiaily fitted to the 
cucumstances oi theii bleak and stormy habitat, that the utmost 
pains ought to be taken to preseiwe the bleed in puiity, and to 
improve it by judicious treatment, 

Section 2 , — Farm Management of Cattle. 

We shaE now endeavour to describe the farm management 
of this valuable class of animals, under the heads of breeding, 
rearing, fattening, and dairy ma nagement. The proceedings 
of those engaged in the breeding and rearing of cattle for 
the production of beef are, however, largely determined by 
the character of the soil and climate of particular distncts 
and farms. The occupiers of all comparatively feitde soils 
carry forward to maturity such animals as they breed, and 
dispose of them directly to the butcher. Those wlio are 
less fortunately circumstanced in this respect advance their 
young cattle to such a stage as the capabilities of their 
farms admit of, and then transfer them to others, by whom 
the fattening process is conducted. It cannot be too 
strongly impressed upon those who engage in this business 
that it never can be profitable to breed inferior cattle ; or 
(however good their quality) to suffer their growth to be 
arrested by cold or hunger ; or to sell them in a lean state. 
In selecting a breeding stock of cattle, the qualities to be 
aimed at are a sound constitution and a symmetrical form, 
aptitude to fatten, quiet temper, and large milk-yielding 
power in the cows. As all these qualities are hereditary, 
cattle are valuable for breeding purposes not merely in pro- 
portion as they are developed in the individuals, but 
according to the measure in which they are known to have 
been possessed by their progenitors. A really good pedi- 
gree ^ds therefore greatly to the value of breeding-stock. 
It is doubtless important to have both parents good, but 
in the case of ruminants, the predominating influence of 
the male in determining the qualities of the progeny is so 
well ascertained, that the selection of the bull is a matter 
of prime importance. We are able to state, from ample 
personal experience, that by using a buU that is at once 
good himself and of good descent, a level and valuable lot 
of calves can be obtained from very indifferent cows. It is 
indeed miserable economy to grudge the pnee of a good 
buU. Coarse, mis-shapen, unthrifty cattle cost just as much 
for rearing and fattening as those of the best quality, and 
yet may not be worth so much by £3 or £4 a-head when 
they come ultimately to market. The loss which is 
annually sustained from breeding inferior cattle is far 
greater than those concerned seem to be aware of. It is 
impossible to estimate this loss accurately, but from careful 
observation and inquiry we are confident that it amounts 
to not less than 50s. a-head on one-half of the fat cattle 
annually slaughtered in Great Britain. If this be so, it 
follows that without expending a farthing more than is 
done at present on food, housing, and attendance, the profit 
which would accrue from using only the best class of buEs 
would be equivalent to an advance of Is. per stone in the 
price of beef as regards half of the fat bullocks brought to 
market. This profit could, moreover, be secured by a very 
moderate outlay j for if properly gone about, the best class 
of buUs might be employed without adding more than 3s. 
or 4s. a-he^ to the price of each calf reared. We may 
surely anticipate that such a palpable source of profit will 
not continue to be neglected by the breeders of cattle. 
There are many instances in which landlords would find it 
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mucli for their interest to aid their tenantry in at once 
procniing really good balls Cattle shows and pnzes are 
useful in their way as a means of improving the cattle of 
a district, bat the introduction of an adequate number of 
bulls from herds already highly improved is the way to 
accomplish the desired end cheaply, certainly, and speedily. 
We must here protest against a practice by which short- 
horn bulls are very often prematurely unfitted for breeding 
Their tendency to obesity is so remarkable that unless they 
are kept on short commons they become iimvieldy and 
unserviceable by their third or fourth year. Instead, how- 
ever, of counteracting this tendency, the best animals are 
usually “ made up,” as it is called, for exhibition at cattle 
shows or for ostentatious display to visitors at home, and 
the consequence is, that they arc mined for breeding pur- 
poses. We rejoice to see that the directors of our national 
agricultural societies arc resolutely setting their faces 
against this pernicious practice. It is needful certainly 
that all young animals, although intended for breeding 
stock, should be well fed, for "without this they cannot 
attain to their full size and development of form. But 
when this is secured, care should be taken, m the case of 
all breeding animals, never to exceed that degree of flesh 
which is indispensable to perfect health and "vigour The 
frequent occurrence of abortion or barrenness in high- 
pedigreed herds seems chiefly attnbutable to overfeeding. 
The farmer who engages in cattle-breeding with the "view 
of turning out a profitable lot of fat beasts annually, will 
take pams first of aU to pro-vide a useful lot of cows, such 
as wdl produce good calves, and if well fed while giving 
milk will yield enough of it to keep two or three calves 
a-piece That he may be able to obtain a sufiicient supply 
of good calves he "will keep a really good bull, and allow 
the cottagers residing on the farm or in its neighbourhood 
to send their cows to him free of charge, stipulating only 
that when they have a calf for sale ho shall have the first 
offer of it. 

Cows are an expensive stock to keep, and it is therefore 
of importance to turn their milk to the best account. It is 
poor economy, however, to attempt to rear a greater number 
of calves than can be done justice to. Seeing that they 
are to be reared for the production of beef, the only pro- 
fitable course is to feed them w'ell from birth to maturity. 
During the first weeks of calf-hood the only suitable diet 
is unadultered milk, warm from the cow, given three times 
a-day, and not less than two quarts of it at each meal. 
By three weeks old they may be taught to eat good hay, 
linseed cake, and sliced swedes. As the latter items of 
diet are relished and freely eaten, the allowance of Tm'lk is 
gradually diminished until about the twelfth week, when 
it may be finally "withdrawn. The linseed cake is then 
given more freely, and water put within their reach. For 
the fiist six weeks calves should be kept each in a separate 
crib ; but after this they are the better of ha"ving room to 
frisk about. Their quarters, however, should be well 
sheltered, as a comfortable degree of warmth greatly 
promotes their growth. Dunng their first summer they 
do best to be soiled on vetches, clover, or Itahan ryegrass, 
with from 1 fi) to 2 !B5 of cake to each calf daily. When 
the green forage fails, white or yellow turnips are substi- 
tuted for it. A full allowance of these, "with abundance 
of oat straw, and not less than 2 Ib of cake daily, is the 
appropriate fare for them during their first "winter. Swedes 
W"ill be substituted for turnips during the months of spring, 
and these again "wiU give place in due time to green forage 
or the best pasturage. The daily ration of cake should 
never be withdrawn. It greatly promotes growth, fattening, 
and general good health, and in particular is a specific 
against the disease called blackleg, which often proves so 
fatal to young cattle. Young cattle that have been skil- 


fully managed upon the system which we have now 
sketched, are at 18 months old already of great size, with 
open horns, mellow hide, and all those other featuies which 
indicate to "the exponenced grazier that they will grow and 
fatten rapidly. This style of management is not only the 
best for those who fatten as well as rear, but is also tlie 
most profitable for those who rear only. 

We have already stated that in Scotland comparatively 
few cattle are fattened on pasturage. An increasing 
number of fat beasts are now prepared for market during 
the summer months by soihng on green forage ; but it is 
by means of the turnip crop, and dunng the "winter months, 
that this branch of husbandry is all but exclusively con- 
ducted in the northern half of Great Britain. But a few 
years ago the fattening of cattle on Tweedside and in the 
Lothians was conducted almost exclusively in open couits, 
with sheds on one or more sides, in which from two to 
twenty ammals were confined together, and fed on turnips 
and straw alone. Important changes have now been in- 
troduced, both as regards housing and feeding, by means 
of which a great saving of food has been effected. Under 
tlie former practice the cattle received as many turnips as 
they could eat, winch, for an average-sized two-year-old 
buUock, was not less than 220 Ib daily. The consequence 
of this enormous consumption of watery food was, that for 
the first month or two after being thus fed the animals 
were kept in a state of habitual diarrhena. Dry fodder 
was, indeed, always placed "within their reach; but as long 
as they had the opportunity of taking their fill of turnips, 
the dry straw was aU but neglected. By stinting them to 
about 100 B of turnips daily, they can be compelled to 
eat a large quantity of straw, and on this diet they thrive 
faster than on turnips at will. A better plan, however, is 
to render the fodder so palatable as to induce them to oat 
It of choice. This can be done by grating down the tur- 
nips by one or other of the pulping-machines now getting 
into common use, and then mixing the grated turnip with 
an equal quantity, by measure, of cut straw. Some persons 
allow the food afto being thus mixed to lie in a heap for 
two days, so that fermentation may ensue before it is given 
to the cattle. There is, however, a preponderance of 
evidence in favour of using it fresh. To this mess can 
conveniently be added an allowance of ground cake, whether 
of linseed, rape, or cotton seed, and of meal of any kind of 
grain which the farmer finds it most economical at the 
time to use. The ground cake and meal are, in this case, 
to be thoroughly mixed with the pulped turnip and cut 
straw. The same end can be accomiilished by giving a 
moderate feed (say 50 Ib) of sliced roots t"wice a-day, and 
four hours after each of these meals, another, consisting of 
cut straw, cake, and meal In tins case the chaff and 
farinaceous ingredients should be mixed and cooked by 
steam in a close vessel; or the meal can be boiled in an 
open kettle, with water enough to make it of the consistency 
of gruel, and then poured over the chaff, mixed thoroughly 
"with it, and allowed to lie in a heap for two or three houis 
before it is served out to the cattle. From 2 to 4 3h of 
meal, <fec., a-head per diem is enough to begin with. But 
as the fattening process goes on it is gradually increased, 
and may rise to 7 or 8 Be during the last month before 
sending to market. It is ad"visable to mix with the cooked 
mess about 2 ounces of salt per diem for each bullock. 
An important recommendation to this mode of preparing 
cattle food is, that it enables the farmer to use rape-cake 
freely ; for when this article is reduced to a coarse powder, 
and heated to the boiling point, it not only loses its acrid 
qualities, but acquires a smell and flavour which induce 
cattle to eat it greedily. Moreover, if the rape-seeds should 
have been adulterated with thise of wild mustard before 
going to the crushing-mill (as not "unfrequently happens), 
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and a cake is thus produced wliich in its raw state is 
poisonous to cattle, it lias been ascertained tliat boiling 
deprives such spurious cake of its hurtful quahties and 
renders it safe and wholesome. As rape-cake possesses 
fattening elements equal to those of linseed-cake, and can 
usually be bought at half the price, it is well worth while 
to have recourse to a process by wMch it can so easily be 
rendered a palatable and nourishing food for cattle. 

Fattening cattle are usually allowed to remain in the 
pastures to a later date in autumn than is profitable. The 
pressure of harvest work, or the immature state of Ms 
turnip crop, often induces the farmer to delay housing his 
bullocks until long after they have ceased to make progress 
on gTass. They may stiU have a full bite on their pastures ; 
but the lengthening nights and lowering temperature lessen 
the nutritive quality of the herbage, and arrest the farther 
accumulation of fat and flesh. The hair of the cattle begins 
also to grow rapidly as the nights get chilly, and causes 
them to be housed with rougher coats than are then ex- 
pedient. To avoid these evils the farmer should early in 
August begin to spread on the pasture a daily feed of green 
forage, consisting of vetches, peas, and beans grown in 
mixture in about equal proportions, which if well podded 
and full of soft pulse, supplies exactly the kind of food 
required to compensate fur the deteriorating pasturage. 
Early in September cabbages and white glohe turnips shoMd 
be given on the pasture in lieu of the green forage. After 
ten days or so of tMa treatment they should be transferred 
to their winter quarters. For the first two montihis after 
they go into winter quarters they make as good progress on 
yellow turnips as on any kind of roots; for the three 
following months well stored swodes are the best food for 
them ; and from the beginning of March until the end of 
the season, mangolds and potatoes, in the proportion of 
four parts of the former to one of the latter. The chaff 
of wheat, oats, or beans, if tolerably free from dust, is quite 
as suitable as out straw for mixing with the pulped roots 
and cooked food. The addition of a small quantity of 
chopped hay, or of the husks of kiln-dried oats, to the 
other food, usually induces cattle to feed more eagerly. In 
short, the animals must be closely watched, and occasional 
variations made in the quantity and quality of the food 
given to particular individuals or of the general lot as their 
circumstances may require. Besides the food given in the 
manger it is desirable that each animal should receive a 
daily allowance of fresh oat straw in a rack to wMch he 
has access at pleasure. 

A better appreciation of the effects of temperature on the 
animal economy has of late years exerted a beneficial influ- 
ence upon the treatment of fattening cattle. Observant 
fanners have long been aware that their cattle, when kept 
dry and moderately warm, eat less and thrive faster thim 
under opposite conditions. They accounted for this m a 
vague way by attributing it to their greater comfort in such 
circumstances. Scientific men have now, however, showed 
us that a considerable portion of the food consumed by 
warm-blooded animals is expended in maintaining the 
natural heat of their bodies, and that the portion of food 
thus disposed of is dissipated by a process so closdy an- 
alogous to combustion that it may fitly be regarded as so 
much fuel. The fat which, in favourable circumstances, 
is accumulated in their bodies, may in like manner be 
regarded as a store of this fuel laid up for future emer- 
gencies, The knowledge of this fact enables us to under- 
stand how largely the profit to be derived from the fattening 
of cattle is dependent upon the manner in which they 
are housed, and necessarily forms an important element in 
determining the question whether yards, stcdls, or hosses 
are best adapted for this purpose. ^ A really good system 
of housing must combine the following conditions : — 


1st, Facilities for supplying food and litter, and for re- 
moving dung with the utmost economy of time and labour; 

2d, Complete freedom from disturbance ; 

3d, A moderate and unvarying degree of warmth j 

4th, A constant supply of pure air • 

5th, Opportunity for the cattle having a slight degree 
of exercise ; and 

6th, The production of manure of the best quality. 

We have no hesitation in expressing our opinion that 
the whole of these conditions are attained most fully by 
means of weU-arranged and well-ventilated boxes. Stalls 
are to be preferred where the saving of litter is an object, 
and yards for the rearing of young cattle, wMch require 
more exercise than is suitable for fattemng stock. These 
yards are now, however, in the most improved modern 
homesteads, wholly roofed over, and thus combine the good 
qualities of both yard and box. 

CHAPTER XVII. 

LIVE STOCK — SHEEP. 

When Fitzherbert so long ago said, “ Sheep is the most 
profitableat cattle that a man can have,” he expressed an 
opinion in which agriculturists of the present day fully 
concur. But if this was true of the flocks of his time, 
how much more of the many admirable breeds wMch now 
cover the rich pastures, the grassy downs, and the heath- 
dad mountains of our country. Their flesh is in Mgh 
estimation with aU classes of the community, and con- 
stitutes at least one-half of all the butcher meat consumed 
by them. Their fleeces supply the raw material for one of 
our most flourisMng manufactures, They furnish to the 
farmer an important source of revenue, and the readiest 
means of maintaining the fertility of his fields. 

Section I. — Breeds. 

The clmtinct breeds and sub-varieties of sheep fouud in. 
Great Britain are very numerous. We have no intention 
of describing them in detail, but shall confine our observar 
tions to those breeds wMch by common consent are the 
most valuable for their respective appropriate habitats. 
They may be fitly classed under three heads •—•viz., the heavy 
breeds of the plains, those adapted for downs and similar 
localities, and the mountain breeds., 

— Heavy Breeds, 

Of the first class, the improved Lekesters are stiU the 
most important to the country. They are more widely 
diffused in the kingdom than any of their congeners. 
Although, from the altered taste of the: community, their 
mutton is less esteemed than formerly, they still constitute 
the staple breed of the midland counties of England. 
Leicester rams are also more in demand than ever for 
crossing with other breeds. It is now about a century 
since this breed was produced by the genius and persever- 
ence of Bakewell, in whose hands they attained a degree 
of excellence that has probably not yet been exceeded by 
the many who have cultivated them since his day. The 
characteristics of this breed are extreme docility, extra- 
ordinary aptitude to fatten, and the early age at which they 
come to maturity. The most marked feature in their 
structure is the smallness of their heads, and of their bones 
generally, as contrasted with their weight of carcase. They 
are clean in the jaws, with a fuU eye, thin ears, aoid placid 
countenance. Their backs are sia^ht, broad, and flat, 
the ribs arched, the belly carried very light, so that they 
present nearly as straight a line below as above; the chest 
is wide, the skin very mellow, and covered with a beautiful 
fl.eece of long, soft wool, whi^ weighs on the average from 
6 to 7 ft. On good soils and under careful treatment 
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tliese sheep are currently brought to weigh from 18 to 20 
Hj per quarter at 14 months old, at which age they are now 
usually slaughtered. At tins age their flesh is tender and 
juicy ; but when feeding is carried on till they are older and 
heavier, fat accumulates so unduly as to detract from the 
palatableness and marhet value of the mutton. 

Lincolns. — These were at one time veiy large, ungainly animals, 
with an immense fleece of very long wool. By crossing them with 
tile Leicesteis the character of the Wed has been entirdy changed, 
and very gieatly for the better. It is now, in fact, a snh-vanety of 
the Leicester, with laiger fiame and heavier fleece than tlie pure 
bleed. Their wool, hotvever, letains its distinctive chs^cteiislics — 
VIZ , great length of staple, an unctuous feeling, and, in paiiicular, 
a brightness or lustre which adds largely to its value. Sheep of 
this kind aic reared in immense numbers on the wolds and heaths of 
Lincolnshire, and are sold when about a year old in the wool, and m 
very fonvard condition, to the grazieis oi the iens and marshes, who 
ultimately bring them to very great weights. 

Gotmolds, sometimes called Glo’sters or Few Oxfords, are also 
large and long-woolled sheep, with good figure and poitly gait 
Great improvement has been eifected in this breed duimg the last 
30 years, in consequence of which they are rising rapidly in public 
estimation. The (juahties for winch they are prized are their hardi- 
ness, docility, lapid growth, aptitude to fatten, and the great weight 
to winch they attain. Their chief defect is that they yield mutton 
someAvhat eoaise in the grain and with an luidue preponderance of 
fat. But in addition to their gieat ments as a pine breed they are 
especially valuable for the purpose of crossing with Downs and other 
shoit-wooUed sheep. Of tins we shall speak more particulaily when 
we come to notice the Cross-lrecds. 

Teesioatets. — This bleed, found formeily in the vale of the Tees, 
used to have the reputation of being one of the largest and heaviest 
of our native hi eeds. They had lighter fleeces than the old Lincolns, 
hut greatei aptitude to fatten. Like them, however, they have been 
so blended with Leicester blood as to have lost their foimer chaiuo- 
teristics. As now met with, they constitate simply a sub-variety 
of the latter breed 

The Kellis or Bamncy Ma/i'sh Sheep, aie another distinct long- 
woolled breed wliich hove much in common with the old Lincolns, 
although they never equalled them either in the weight or quality 
of their fleece. They too have been much modified hy a large 
infusion of Leicester blood ; but as their distinctive qualities fit them 
well for a bleak and humid habitat, there is now an aversion to nsk 
these by further crossing As they now exist tliey are a great 
improvement upon the old breed of the Kentish maishes ; and this, 
in the first instance at least, was the result of crossing rather than 
selection. 

2 A — Down and Forest Breeds 
The breeds peculiar to our chalky downs and other 
pastures of medium elevation next claim our notice. 

SoutMowns — Fot long after Robert Bakewcll had begun, with 
iidiiiiiMble skill and perseverance, to bring to perfection his celebrated 
Leicesteis, which, as we have seen, have either superseded or totally 
altered the character of all the heavy breeds of the countiy, another 
breeder, Mr Jolin Ellman of Glynde, in Sussex, equal to Bakewell 
iu judment, perseverance, and zeal, and wholly devoid of his 
illibeial piejudice and nan-ow selfishness, addiessed himself to the 
task of improving the native sheep of the downs, and succeeded in 
bunging them to as great perfection, with respect to early maturity 
and fattening power, as they are peihaps susceptible of. Like 
Bakewell, he early began the practice of letting out rams for hhe 
These were soon eagerly sought after, and flie qualittes of his 
improved flock being rapidly communicated to others, the who erace 
of doivn sheep has more or less become assimilated to their stan Jai'd. 
These unproved Soiithdowna have, in fact, been to all the old J(frest 
and other fine-woolled breeds what the Leicesters have been to tticir 
congeners. Many of them have entirely disappeared, and others 
only survive in those modifications of the unproved Southdown 
tyiie which are to he found in paidieular localities. These down 
sheep possess certain well-marked features which distinguish them 
from all other hieeds. They have a close-set fleece of fine wool, 
weighing, when the animals are well fed, about 4 lb. ; thdr fiices 
and legs are of a dusky brown colour, their neck slightiy arched, 
theii’ lunhs short, their carcase broad and compact, their offal light, 
and their buttoclcs very thick and square behind. They are less 
impatient of folding, and suffer less from a pasture being thickly 
stocked with them than any other breed. It is in connection with 
this breed that the practice of folding as a means of manuring the 
soil IS so largely earned out mthe chalk districts of England. It is 
well ascertained that the injury done to a flock by Siis practice 
exceeds the benefit conferred on the crops. Fow that portable 
manures are so abundant, it is to he hoped that this penucions 
practice of using sheep as mere muck machines will be everywhere 
abandoned. 


These sheep* aie now usually classed as Sussex Downs and Samp 
shxre Domis^ the foiinei being the most lefiiied typie of the class, 
both as ipgaids wool and caicase, and the lattei, as compoi’ed with 
tliem, having a heavier fleece, stronger bone, and somewhat coaiser 
and huger fiaiiie. 

The Skiopshire sheep, w'hile pai taking of the general charactei- 
istics of the Southdown, is so much heavier both 'in fleece and 
carcase, and is altogether so much more robust an animal, tliat it now 
claims to be lanked as a scpiarate breed. The qualities just refeiied 
to as distmgui&lung it from other downs seem, how^ever, to be the 
result of selection luthei than of crossing wath other breeds, and thus 
the Shropshire sheep, w'hile a pure dowm, is yet of so dnstinct a 
type fiom the high-bied “ Southdowm," that it is well entitled to be 
recognised as a distinct and veiy valuable breed, as has been done 
by Ike Royal Society, which now assigns it a separate class at its 
annual meetings, Shropshire rams are eagerly sought alter, and 
many bleeders of eminence in that county nave now their annual 
sales of those animals 

These breeds aie peculiaily adapted for all those parts of England 
where low glossy lulls occui’, interspersed with, or iii pnoximity to, 
aiable land In such situations they are prolific, hardy, and easily 
fattened at an eaily age. It is to them peculiar adaptation for cross- 
ing -with the long-ivoolled breeds that they ai-e indebted foi their 
recent and rapid extension to other disti-icts. 

Dorsets. — ^This breed has from time immemorial been naturalised 
m the county of Dorset and adjacent paits. They are a white-faced, 
homed breed, wdth fine w'ool, weighing about 4 ft per fleece. They 
are a haidy and docile race of sheep, of good size, and fair quality 
of mutton. But the piroperiy which distinguishes them fioni every 
other breed in Great Britain is the fecundity of the ewes, and their 
readmess to receive the male at an eaily season. They have 
oven been knoivn to j^ean twice in the same year. Being, in addition 
to this, excellent nurses, they have long been in use for icaring 
house lamb for the London maiket. For this purpose the rams are 
put to them early m June, so that the lambs are brought iorih in 
October, and aie ready for market by Christmas. But for this 
peculiarity, they wuuld eie now have shared the fate of so many 
other native breeds, which have given place either to the Leicesteis 
or Southdowms, according to the nature of the pastures. So long, 
however, as the rearing of early house lamb is found profitable, there 
18 a sufficient inducement to pireserve the Dorset bi eed in their punty, 
as they are unique m their property of early yeaning 

3c? — Mountain Breeds. 

Cheviots. — As we approach and cross the Scottish bonier we find 
a range of hills covered with coarser herbage than tlie chalky dow’us, 
of the south, and with a climate considerably more rigorons. Here 
the Southdoivn sheep have been tried with but indinerent success 
ITus, however, is not to be regretted, seeing that the native Cheviot 
breed rivals them in most of their good qualities, and possesses in 
addition a haidihood equal to the necessities of the climate This 
breed, besides occupying tbe grassy bills of the border counties, is 
now found in great force in the north and west Highlands of Scot- 
land. In the counties of Sutherland and Caitimoss, where they 
were intioduced by the late Sir John Smclaii, they have thriven 
amazingly, and in the hands of some spurited breeders have attained 
to as great perfection as m their native district. During the last 
30 yeais tins breed has undergone very great improvement m size, 
figure, weight of fleece, and aptitude to fatten In proof of this, it 
is enough to mention that Cheviot wether lambs arc now in the 
border counties brought to roaiket when weaned, and are transfeired 
to the low coiintiy gi-aziers, by whom they are sent fat to the butcher 
at sixteen months old, weighing then from 16 to 18 ft per quarter. 
This is particularly the case in Cumberland, where Cheviot lambs 
are preferred to all other breeds by the low-countiy farmers, by 
whom they are managed with great skill and success. It is not at 
aU unusual with them to realise an increase of from 20s. to 25s. per 
head on the purchase price of these lambs, after a twelvemonth’s 
keep. This fact is peculiarly interesting from the proof which it 
affords of a hitherto unsuspected capacity in Cheviots, and probably 
in other upland breeds, to attain to a profitable degree of fatness and 
weight of cai'case at almost as early an age as tiie lowland breeds 
when the same attention and liberal feeding is bestowed upon them. 
There is no breed equally well adapted for elevated pastures, con- 
sisting of the coarser glasses with a mixture of heath ; but wben- 
eyer, from the nature of the^soil or greater devation, Ike heaths un- 
mistekahly predominate, a stiU hardier race is to he preferred, viz. — 

The Mackfaced or Eeath Breed — They are accordingly found on 
the mountainous parts of Yorkshire, Lancashire, Cumberland, and 
Westmoreland ; over the whole of the Lammermnir range, the upper 
part of Lanai-kshire, and generally over the Highlands of Scotland. 
Both male and female of this breed have horns, which in the formei 
ai-e veiy large and spirally twisted. The face and legs are black or 
specked wilk black, with an occasional tendency to this colour on 
the fleece ; but there is nothing of the brown or russet colour which 
distinguishes the down bieed.s. The choicest flocks of these aheoi* 
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are fomicl in Ltiimiksliiie and in tlie Laimiierminrq, where considci- 
ahle pains are now bestowed on their improvement Their chief 
defects aie coarseness of lleece and sloivness of fattening until then 
giowth is matin ed In most flocks the wool, besides being open 
and coarse in the staple, is mixed with hemps ov bans, which detract 
fiom its value Rams with this defect aie now caiefully avoided 
by the best breedeis, who piefcr those with black faces, a mealy 
mouth, a slight tuft of fine wool on the forehead, horns Hat, not 
very huge, and growing well out from the head, ivith a thickset 
fleece of long, wavy, white wool Gi eater attention is now also being 
paid to their iinpiovenient in legard to fattening tendency , m whieh 
respect we do not desjjair of seeing them brought neai-er to a par 
with other improved breeds 'Wliencver this is accomplished we 
sliall possess in the breeds now enumerated, and their crosses, the 
means of conveiting tlic produce of our fertile jdams, giassy doivna, 
rough upland pastures, and heath-clad mountains, into wool and 
mutton of the best (piahty, and witli the utmost eoonomj’- of which 
the circumstances admit 

In the higher grounds of Cuinherland, and also iii "Wcstmoi eland, 
Lancashire, and parts of Yoikshne, tivo vaiicties of Uie heath breed 
of sheep are found, viz , Herdwieks and Lonks— which, witha goneial 
resemblance to the hlaekfaccd Highland breed, diffei flora it in 
having a close-set fleece of fine soft wool. Thej' aie somctiinos de- 
scribed by saying that they have “the fleece oi a Cheviot on the ear- 
case of a Highlander but the Herdwieks aie so small, and both 
breeds aie so infeiior to the hlaekfaccd in aptitude to fatten, that 
they are losing gi’ound in their native districts, where the blackfaces 
are spreading rapidly, being in great repute for breeding ci osses to 
long-Woolled rams. 

4t:ih, — Cross-Breeds. 

We have thus eimnieratecl the most impoitant of onr 
pure breeds of sheep, but our list would be defective were 
we to omit those cross-breeds whicli are acqmring increased 
importance every day. With the extended cultivation of 
turmps and other green crops there has arisen an increased 
demand for sheep to consume them. Flockmasters in 
upland districts, stimulated by this demand, happily be- 
thought them of putting rams of the improved low-country 
breeds to their Cheviot ewes, when it was discovered that 
the lambs produced from this cross, if taken to the low 
country as soon as weaned, could be fattened nearly as 
quickly, and brought to nearly as good weights, as the 
pure low-country breeds. The compamtively low prime 
cost of these cross-bred lambs is a farther recommendation 
to the grazier, who finds also that their mutton, partaking 
at once of the fatness of the one parent and of the jiuciness, 
high flavour, and larger proportion of lean flesh of the 
other, is more generally acceptable to consumers than any 
Other kind, and can always he sold at the best price of the 
day. The wool, moreover, of these crosses, being at once 
long and fine in the staple, is peculiarly adapted for the 
manufactui’e of a class of fabrics now much in demand, and 
brings in consequence the best price of any British-pown 
wool. The individual fleeces, from being close set in the 
pile, weigh nearly as much as those of the pure Leicester. 
On all these accounts, therefore, these sheep of mixed blood 
have risen rapidly in public estimation, and are produced 
in ever-increasing numbers. This is accomplished in several 
ways. The occupiers of uplying grazings in some cases 
keep part of their ewe flock pure, and breed crosses from 
another part. They sell the whole of their cross-bred 
lambs, and get as many females from the other portion as 
keeps up the number of their breeding flock. 'IMa system 
of crossing cannot be pursued on the most elevated farms, 
as ewes bearing these heavier crossed lambs require better 
fare than when coupled with rams of then own race. The 
surplus ewe lambs from such high-lying grazings are an 
available source of supply to those of a lower range, and 
are eagerly sought after for this purpose. Others, however, 
take a bolder course. Selecting a few of the choicest pure 
Cheviot ewes which they can find, and putting theso to a 
first-rate Leicester ram, they thus obtain a supply of cams 
of the first cross, and putting these to ewes, also of the first 
cross, manage in this way to have their entire flock 7udf- 
hredf and to go on continuously with their own stock 


without advancing beyond a first cross. They, however, 
never keep rams from such crossed parentage, but always 
select them from the issue of parents each genuine of their 
respective races. We know several large farms on which 
flocks of crosses betwixt the Cheviot ewe and Leicester ram 
have been maintained m this way for many years with 
entire success ; and one at least in which a ai’miTar cross 
With Southdown ewes has equally jirosiiered. Many, how- 
ever, prefer buying in females of this first cross, and 
coupling them again with pure Leicester rams In one or 
other of these ways cross-bred flocks are increasing on 
every side. So much has the system spread in Berwick- 
shire, that whereas, in our memory, pure Leicesters were 
the prevailing breed of the county, they are now confined 
to a few ram-breeding flocks. The cross-breed in best 
estimation in England is that betwixt the Cotswold and 
Southdown, which is in such high repute that it is virtually 
established as a separate breed under the name of Oxford 
Downs. In Scotland the cross betwixt the Leicester ram and 
Cheviot ewe is that which seems best adaiited to the chmate 
and other conditions of the country, and is that accordingly 
which is most resorted to on farms a portion of which is in 
tillage. On higher grounds a cross betwixt the Cheviot lam 
and blackfaced ewe is lu good estimation, and has been 
extending considerably in recent years. This cross-breed 
seems to equal the pure blackfaced in hardiness, and is of 
considerably greater value both in fleece and carcase. 
This cross-breed is known by the name of Halfiaiigs. As 
in the ease of the Leicester-Cheviot ewes, flocks are main 
tained by using rams of the cross-breed. 

Section 2 — 2runa<jement of Lowland Slice]}, 

As the management of sheep is influenced mainly by the 
nature of the lauds upon which they are kept, we shall 
first describe the practice of Lowland flockmasters, and 
afterwards that pursued on Highland sheep-walks. 

On arable fauns, wdiere turnips are grown and a breeding 
stock of sheep regularly kept, it is usual to wean the lambs- 
about the middle of July. When this has been, done, tlio 
aged and faulty ewes are drafted out, and put u])on good 
aftermath or other succulent food, that they uiuy bo got 
ready for market as soon as possibla In many distncts it 
is the practice to take but three crops of lambs from each* 
ewe. A third part of the breeding flock — ^viz., the four- 
year-old ewes — is thus drafted off every autumn, and their 
jilaces supplied by the introduction of a corresponding 
number of the best of the ewe-lambs of the preceding year’s 
crop. These cast or draft ewes are then sold to the occu- 
piers of richer soils in populous districts, who keep them 
for another season to feed fat lambs. Such parties buy m 
a fresh stock of ewes every autumn, and, as they phrase it, 
“feed lamb and dam.” In other cases the ewes are kept 
as long as their teeth continue sound, and after that they 
are fattened and sold to the butcher directly from the farm, 
on which they have been reared. When the ewes tliat are 
retamed for breeding stock have been thus overhauled, they 
are put to the worst pasture on the farm, and run rather 
thicMy upon it Attention is necessary, for some days 
after weaning, to see that none of them suffer from gorging 
of the udder. When it appeals very turgid in any of them, 
they are caught and partially milked by baud j but usually 
the change to poorer pasturage, aided by their restlessness 
and bleating for want of their lambs, at once arrests the 
flow of milk The time of admitting the ram is regulated 
by the purpose for which the flock is kept, and by fhe date 
at which fresh green food can be reckoned upon in spring. 
When the produce is to be disposed of as fat lambs, it is* 
of course an object to have them early ; but for a holding, 
stock, to be reared and fattened at fourteen to sixteen 
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months old, from 20th September to 20ih October, accord- 
ing to the climate of the particular locality, is a usual time 
for admitting rams to ewes. A few weeks before this 
takes place the ewes are removed from bare pasture, and 
put on the freshest that the fann affords, or, better still, on 
rape; faihng which one good feed of white turnips per 
diem is carted and spread on their pastures, or the ewes 
are folded for part of the day on growing turnips. The 
rams are turned in amongst them just when this better 
fare has begun to tell in their improving appearance, as it 
is found that in such circumstances they come in heat 
more rapidly, and with a greatly increased hkelihood of 
conceiving twins. On level ground, and with moderate- 
sized enclosiues, one rain suffices for sixty ewes j but it is 
bad economy to overtask the rams, and one to forty ewes 
is better practice. Sometimes a large lot of owes are kept 
in one flock, and several rams, at the above proportion, 
turned among them promiscuously. It is better, however, 
when they can be placed in separate lots. The breasts of 
the rams are rubbed with ruddle, that the shepherd may 
know what they are about. Those who themselves breed 
rams, or others who hire in what they use at high prices, 
have recourse to a different plan for the purpose of getting 
more service from each male, and of knowing exactly when 
each ewe may be expected to lamb ; and ^o of putting 
each ewe to the ram most suitable to her in pomt of size, ^ 
figure, and quality of flesh and fleece. The rams in this 
case are kept in pens in a small enclosure. What is techni- 
cally called a teaser is turned among the general flock of 
ewes, which, on being seen to be in heat, are brought up 
and put to the ram that is selected for them. They are 
then numbered, and a note kept of the date, or otherwise 
a common mark, varied for each successive week, is put on 
all as they come up. The more usual practice is to mark 
the breast of the ram with ruddle, as already described, for 
the fii'st seventeen days that they are among the ewes — 
that being the time of the perio^o recurrence of the heat 
— and then to use soot instead. When lambing-time 
draws near, the red-rumped ewes, or those that conceived 
from the first copulation, are brought into the fold, and 
the remainder after the lapse of the proper interval If 
all goes on well, six weeks is long enough for the rams to 
remain with the flock. The ewes are then put to more 
moderate fare, taking care, however, not to pinch them, 
but to preserve the due medium betivixl fatness and 
poverty Under the first-mentioned extreme there is 
great nsk of losing both ewe and lamb at the time of 
parturition; and under the second, of the ewe shedding 
her wool, and being unable to nonnsh her lamb properly 
either before its birth or after. Wien there is a consider- 
able breadth of grass-land, the grit or in-lamb ewes are run 
thinly upon it so long as the weather continues moderate. 
As the pasturage fails or winter weather sets in, they 
receive a daily feed of turnips or hay, or part of both. In 
districts where the four-course rotation is pursued, and 
wheat sown after seeds, there is a necessity for keeping the 
ewes ■wholly on turnips and chopped hay or straw. In 
-this case they are made to foUow the fattening sheep, and 
to eat up their scraps, an arrangement which is suitable 
for both lots. A recently-introduced practice is better 
still — namely, to feed the ewes at this season on a mixture 
of one part by measure of pulped turnips or mangel-wurzel 
to two of chopped stra-w, which is served out to them in 
troughs set down in their pastures. From the large 
quantity of straw which ewes are thus induced to eat, they 
can be allowed to take their fill of this mixture, and be 
kept in a satisfied and thriving state ■with a very moderate 
aflovirance of roots. As their time to lamb draws near, the 
■mesa should be made more nourishing by addmg to it 
ground rape-cake, bean-meal, and bran, at the rate of 
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from ^th to -Jd of a pound of each of these articles to each 
ewe daily. 

The period of gestation in the ewe Is twenty-one weeks. 
No lambs that are born more than twelve days short of 
this period survive. Before any lambs are expected to 
arrive a comfortable fold is pro'vided, into which either the 
entire flock of ewes, or those that by their markings are 
known to lamb first, are brought every night. This fold, 
which may either be a permanent erection or fitted up 
annually for the occasion, is provided all round ■udth 
separata pens or cribs of size enough to accommodate a 
single ewe with her lamb or pair. The pasture or turnip 
fold to which the flock is turned by day is also furnished 
•with several temporary but well-sheltered cribs, for the 
reception of such ewes as lamb during the day. It is of 
especial consequence that ewes producing twins be at once 
consigned to a separate apartment, as, if left in the crowd, 
they frequently lose sight of one lamb, and may refuse to 
own it when restored to them, even after a very short 
separation. Some ewes •will make a favourite of one lamb, 
and wholly repudiate the other, even when due care has 
been taken to keep them together from the firat. In this 
case the favounte must either be separated from her or be 
muzzled with a piece of network, to prevent it from getting 
more than its share of the milk in the shepherd’s absence. 
Indeed the maternal affection seems much dependent on 
the flow of nulk, as ewes "with a well-filled udder seldom 
trouble the shepherd by such capneions partialities. As 
soon as the lambs have got fairly afoot, their dams are 
turned with them into the most forward piece of seeds, or 
to rape, rye, ■winter-oats, or water-meadow, the great point 
being to have abundance of succulent green food for the 
ewes as soon as they lamb. Without this they cannot yield 
milk abundantly, and without plenty of milk it is im- 
possible to have good lambs. It is sometimes necessary to 
aid a lamb that has a poor nurse with co'w’b millc. This is 
at best a poor alternative ; but if it must be resorted to, 
it is only the nulk of a farrow cow, or at least of one that 
has been calved six months, that is at all fit for this pur- 
pose. To give the milk of a recently-calved cow to a young 
lamb is usually equivalent to knocking it on the head. 
Ewe milk is poor in butter, but very rich in curd, which 
is kno^wn to be also in a measure the character of that 
of cows that have been long calved and are not again 
pregnant. We have found the Aberdeen yellow bullock 
turnip the best for pregnant and nursing ewes. Mangel- 
■wurzel is much approved of by the flockmasters of the 
southern counties for the same purpose. It is of impor- 
tance at this season to remove at once from the fold and 
pens aU dead lambs, and filth of every land, the presence 
of putrefying matter being most hurtful to the flock. 
Should a case of puerperal fever occur, the shepherd must 
scrupulonsly avoid touching the ewe so affected ; or if he 
has done so, some one should take his accoucheur duties 
for a few days, as this deadly malady is highly contagions, 
and IS often unconsciously communicated to numbers of 
the flock by the shepherd’s hands. Unnecessary inter- 
ference ■with ewes during parturition is much to be depre- 
cated. When the presentation is all right, it is best to 
leave them as much as possible to their natural efforts. 
When a false presentation does occur, the shepherd must 
endeavour to rectify it by gently introducing his hand after 
first lubricating it -with fresh lard or olivo-oil. The less 
dogging or disturbance of any kind that ewes receive during 
pregnancy the less risk is there of unnatural presentations. 
As soon as lambs are brought forth the shepherd must 
give them suck. When they have once got a bellyful, and 
are protected from wet or excessive cold for two or three 
days, there is no fear of their taking harm from ordinary 
weatiier, pro'vdded only that the ewes have plenty of suit- 
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able food. Lambs are castrated, docked, and ear-marked, 
with, least risk when about ten days old. Ewes wdth lambs 
must have good and clean pasturage throughout the sum- 
mer. For this purpose they must either bo run thinly 
among cattle or have two or more enclosures, one of which 
may always be getting clean and fresh for their reception 
as the other gets bare and soiled. We have not found any 
advantage in allowing lambs yeaned in March to run with 
their dams beyond 2Uth July. A clover eddish or other 
perfectly clean pasture is the most suitable for newly- 
weaned lambs. Such as abound in tath, as it is called m 
Scotland — ^that is, rank herbage growing above the di’op- 
pings of sheep or other animals — are peculiarly noxious to 
them. Folding upon rape or vetches suits them admirably, 
so that fresh supphes are given regularly as reqmied. 
Sheep, when folded on green rye or vetches, require a good 
deal of water, and will not thrive unless this is supphed to 
them. 

All sheep are liable to be infested with certain vermin, 
especially “fags” or “kaids” {Melopluigm ovinus) and 
lice. To rid them of these parasites various means are 
resorted to. Some farmers use mercurial ointment, 
which is appHed by parting the wool, and then with the 
finger rubbing the ointment on the akin, m three or four 
longitudinal seams on each side, and a few shorter ones on 
the neck, belly, legs, &c. Those who use this salve dress 
their lambs with it immediately after shearing their ewes, 
and agahi just before putting them on turnqis. More 
frequently the sheep are immersed, all but their heads, in 
a bath in which arsenic and other ingredients are dissolved. 
On being lifted out of the bath, the animal is laid on spars, 
over a shallow vessel so placed that the superfluous liquor, 
as it is wrung out of the fleece, flows back into the bath. 
If this is done when the ewes are newly shorn, the hquor 
goes farther than when the process is deferred until the 
lambs are larger and their wool longer. It is a good practice 
to souse the newly-shorn ewes, and indeed the whole flock 
at the same time, in a similar bath, so as to nd them all 
of vermin ^ 

iVs turnips constitute the staple winter fare of sheep, it 
is necessary to have a portion of these so\vn in time to be 
fit for use in September. Young sheep always show a 
reluctance to take to this very succulent food, and should 
therefore be put upon it so early in autumn that they may 
get thoroughly reconciled to it while the weather is yet 
temperate. Rape or cabbage suits admirably as tran- 
sitionary food from grass to turnips. When this trans- 
ference from summer to winter fare is well managed, they 
usually make rapid progress during October and Ifovember. 
Some farmers recommend giving the hoggets, as they are 
now called, a daily run off from the turnip-fold to a neigh- 
bouring pasture for the first few weeks after their being 
put to this diet. We have found it decidedly better to 
keep them steadily in the turnip-fold from the very first. 
When they are once taught to look for this daily e^arge- 
ment, they become impatient for it, and do not settle quietly 
to their food. If possible, not more than 200 should be 
kept in one lot. The youngest and weakest sheep should 
also have a separate berth and more generous treatment. 
Turnips being a more watery food than sheep naturally 
feed upon, there is great advantage in giving them from 
the first, along with turnips, a liberal allowance of clover 
hay cut into half-inch chaff. When given in this form, in 
suitable troughs and in regular feeds, they will eat up the 
whole without waste, and be greatly the better for it. To 


1 The mercurial and arsenical salves and washes commonly m use 
are believed often to have a hurtful effect on the health of the flocks 
to which they are applied, and have somerimes caused very serious 
losses. Having used Macdougall’s dip (a preparation of carhoUc arid) 
for many years, we can testify to its efficacy and safety. 
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economise the hay, equal parts of good oat straw may be 
cut up with it, and vail be readily eaten by the flock. A 
hbeial supply of this dry food corrects the injurious effects 
which are so often produced by feeding sheep on turnips 
alone, and at the same tmie lessens the consumjition of the 
green food. We behevo also that there is true economy in 
early beginning to give thorn a small daily allowance, say 
lb each, of cake or corn. This is more especially desir- 
able when sheep are folded on poor soil. The extraneous 
food both supplies the lack of nutrition in the turnips and 
fertihsos the sod for bearing succeeding crops. An im- 
mense improvement has been effected in the winter feeding 
of sheep by the introduction of machines for slicing turnips. 
Some careful farmers slice the whole of the turnips used 
by their fattening sheep, of whatever age ; but usually the 
practice is restricted to hoggets, and only resorted to for 
them when their milk-teeth begin to fail. In the latter 
case the economy of the practice does not adimt of debate. 
When Mr Pusey states the difference in value between 
hoggets that have had their turnips sliced and others that 
have not, at 8s per head in favour of the former from this 
cause alone, we do not think that he over-estimates the 
benefit. Those who shce turnips for older sheep, and for 
hoggets also as soon as ever they have taken to them, are, 
we si^pect, acting upon a sound principle, and their ex- 
ample is therefore likely to be generally followed. There 
is no doubt of this at least, that hoggets frequently lose 
part of the flesh which they had already gained from the 
slicing of the turnips being unduly delayed. By 1st 
December their first teebh, although not actually gone, 
have become so inefficient that they require longer time 
and greater exertion to feed their fill than before; and 
this, concurring with shorter days and colder weather, 
ojierates much to their projudico. When the slicing is 
begun, it is well to leave a portion of growing turnips in 
each day’s fold, as there are always some timid sheep in a 
lot that never come freely to the troughs ; and they serve, 
moreover, to occupy the lot during moonlight nights, and 
at other times when the troughs cannot be instantly re- 
plonished. As the sheep have access to both sides of the 
trouglis, each will accommodate nearly as many as it is 
feet in lengtli. There should therefore be provided at least 
as many foot-lengths of trough as there are sheep iii the 
fold. The troughs should be perpendicular at their outer 
edges, as the sheep are less apt to scatter the sKced turnips 
on the gi'ound with this form than when they slope out- 
wards. It is expedient to have a separate set of similar 
troughs for the cake or grain and chopped fodder, which 
it is best to use mixed together. 

As the season when frost and snow may be expected 
approaches it is necessary to provide in time for the flock 
having clean unfrozen turnips to eat in the hardest weather. 
To secure this, care must be taken to have always several 
weeks’ supply put together in heaps and covered with earth 
to a sufficient thickness to exclude frost. The coveiiug 
with earth is the only extra cost incurred from using this 
precaution, for if slicing the roots is practised at all, it 
necessarily implies that the roots must be pulled, trimmed, 
and thrown together, and this again should be done in 
such a way as to insure that the dung and urine of the 
sheep shall be equally distributed over the whole field. 
This is secured by throwing together the produce of 18 or 
20 driUs into small heaps, of about a ton each, in a straight 
row and at equal distances apart. For a time it will suffice 
to cover these heaps with a few of the turnip leaves and a 
spadeful of earth here and there to prevent leaves from 
being blown off. This arrangement necessitates the 
regular moving of the troughs over the whole ground. 
As the heaps are stript of their cevering special care must 
be taken to scatter the tops well about, otherwise there 
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mil Lo coi responding rank spots in the grain crop tliat 
follows. 

On light cliy soils it is usually most profitable to con- 
sume the whole turnip crop where it grows by sheep, and 
to convert the straw of the farm into dung by store cattle 
kept in suitable yards, to which a dady allowance of 
rape or cotton cake is given, wntli wholesome water con- 
stantly at their command. But it may at times be more 
profitable to use young sheep instead of cattle for this 
purpose, and it is quite practicable to do so In the winter 
of 1865-6C, in consequence of the prevalence of rinder- 
pest, we had recourse to this expedient with entire success. 
A lot of 200 hoggets w'as put into two contiguous yards, 
of a size w-hich ordinarily had accommodated 15 cattle eachj 
the hoggets were fed on hay cut into chaff, which was 
served to them in troughs so placed as to be protected from 
rain. Along wuth this chaff they received 2 tt) each daily 
of mixed cakes and grain, and a constant supply of water 
A covered passage by which the yards communicated was 
coated with quicklime, which was stirred up daily and 
added to twice a-week. Care was taken to drive the whole 
lot of sheep over this limed passage once every day, with 
liberty to them to pass and repass as much as they liked 
at all times. The yards were kejit clean by bemg thinly 
covered over with fresh straw every day. By this means, 
and by an occasional paring of the hoofs when seen to be 
necessary, their feet were kept perfectly sound. In other 
respects they throve well, and the death-rate was unusually 

am nil. 

To clear the ground in time for the succeoclhig grain crop 
a portion of the turnip crop is usually stored on some piece 
of grass or fallow, where the flock is folded until the pas- 
tures are ready to receive them As the date of this varies 
exceedingly, it is well to lay in turnips for a late season, 
and rather to have some to spare than to be obliged to stock 
the pastures prematurely. If com or cake has been given 
in the turnip field, it must be continued in the pasture. 
Hoggets that have been well managed will be ready for 
market as soon as they can be shorn, and may not require 
grass at all. They usually, however, grow very rapidly on 
the first flush of clovers and sown grasses, especially when 
aided by cake or corn. When the soil is of poor quality, 
it IS expedient to continue the use of such extra food during 
summer. The best sheep are generally sent to market first, 
and the others as they attain to a proper degree of fatness. 
Store sheep or cattle are then purchased to occupy their 
places untn the next crop of lambs is weaned. 

Lowland flocks are for the most part shorn m May, 
although many fat sheep are sent to market out of their 
wool at a much earlier date. Indeed railway transit has 
made it practicable to forward newly-shorn sheep to market 
so quickly that there is now little risk of them suffering 
from exposure to bad weather, and accordingly few fat 
sheep are now sent to market rough after the 1st of ApnL 
But in the case of nursing ewes and store sheep of all 
kinds it is highly inexpedient to deprive them of their 
fleeces until summer weather has fairly set in. Accordingly, 
the latter half of May and the first half of June are, in 
average seasons, the best shearing time, boginmng with the 
hoggets and ending with the ewes. 

Tliis practice of shearing a portion of the flock so early 
as April renders it necessary to make a change on that mode 
of sheep-washing so well described by the author of the 
Seasons. Artificial washing-pools are accordingly now pro- 
vided by damming up some small stream of clean water. 
The bottom is paved and three sides faced with bricks 
set in cement, with a sluice to let off the foul water 
when necessary. The most accessible side of the pool is 
formed of strong planks, securely jointed, behind which 
the men engaged in washing the sheep stand dry, and ac- 1 


complish their work much in the way that a washer- 
woman does hers at her tub A sloping passage at the 
upper end of the pool allows the sheej) to wallc out, one 
by one, as tliey are washed One such pool is often made 
to accommodate several neighbouring farms. 

Section 3 . — Management of Mountain Sheep 

We have already taken notice of the extent to which 
Cheviot sheep have of late years been introduced in the 
Highlands of Scotland Many of the immense grazings 
there are rented by farmers resident in the south of Scot- 
land, who only visit their Highland farms from time to 
time, and intrust the management of their flocks and 
shepherds, which rival in numbers those of the ancient 
patriarchs, to an overseer, whose duty it is to be constantly 
on the grounds, to attend in all respects to the interests of 
his employer, see his orders earned into effect, and give 
him stated information of how it fares with his charge. 

The following pertinent remarks we quote from an 
extensive and experienced Highland sheep-farmer : — 

“The management of flocks in the Highlands is much the same 
as on high and e.Kposed fanns in the highei distnets of Eoxburgh- 
shire, Dumfriesshire, and Selkiikshire, as regards the ewe hirsels ; 
the ewe lambs either not being weaned, or that only for eight or 
ten days, so that they may continue to follow their mothers. The 
wether lambs are sent to the wethoi giound about the beginning of 
August, and herded on the part of it considered most adapted foi 
their keep till about the middle of October, when they are sent to 
turmps mostly in Eoss-shne, where they lemain till the middle of 
Maich or hemnmng of April. This is one of the heaviest items of 
expense m Highland farming, amounting to fully 4s. per head ; 
and thus, upon a farm equally stocked with ewes and wethers, adds 
just about one-third to the rental of the farm. On the return of 
the wether hogs they are put to particular parts of the wethei 
CTound, at large amongst the other ages of wether stock, wheie 
9iey remain until drawn out when three yeais old at the usual 
season to send to market ; with this exception, that the year follow- 
ing (when they are dinmonts), the smallest of them, those that are 
not considered capable of wintering at home, say to the extent of 
two or three to tlie score, aio again drawu out and sent with the 
hogs to turnips 

“Mr Sellai, ui his Report of the Ooraity of Sutherland, gives 
a very minute and detailed account of the mode of management ns 
practised on his farms This, however, does not apply to extensive 
West Highland farms, which have no arable farms attached, no 
Adds to bnng in the diseased or falling-off part of the stock to, nor 
is it ever practicable to shift any part of the stock to different parts 
of the farm from that on which they have been reared.” 

Sheep Fai'ming on the hills drained by the Txoeed. 

Until quite a recent date the grassy hiUs enclosing the 
upper valley of the Tweed and its numerous tributaries 
were stocked almost entirely with Cheviot sheep, and the 
highest and most heathery portions of the Lammermuir 
hiUs "with the blackfaced breed. Since about the year 
1850, under the stimulus of a growing demand and rapidly 
advancing price for cross-bred lambs, a great change of 
practice has been going steadily on. Formerly, on such 
hill-country farms, cultivation of the soil was restricted to 
a very small scale indeed, hut latterly it has been extending 
up the valleys and hiU-sides at a rapid rate. Large areas 
of rough natural pasture are yearly being converted into 
fields, which areweU enclosed by substantial stone walls, and 
by draining, liming, and the hberal application of portable 
manures, are made to produce luxuriant crops of turnips, 
oats, and the cultivated clovers and grasses. As this pro- 
cess of reclamation goes on, half-bred sheep (Leicester- 
Cheviota) are substituted for pure Cheviots, the lambs of 
this cross breed being at weaning-time worth from 10s. to 
15s more per head than Cheviots, their fleeces heavier by 
2 S) each as well as more valuable per lb, and the draft 
ewes also more valuable in about the same proportion as 
the lambs. These half-bred sheep must be kept almost 
exclusively on the reclaimed lands, which, however, will keep 
about double the number of this more valuable breed of 



SHEEP. J 

sheep than they did of the less valuable when in their 
natural unreclaimed state. ‘When the lowest-lying and kind- 
liest soils of such farms have thus been improved and 
devoted to the keeping of half-bred sheep, the higher and 
poorer parts are often unfit for keeping Cheviot sheep, and 
are stocked with the hardier blackfaced breed. Cheviots 
are in consequence rather at a discount at present as com- 
pared with a period still recent. 

The general management of these hill-country half-bred 
flocks does not differ materially from those of the plains 
They require generous feeding, and being prohfic and good 
nurses, they pay well for it. The oats grown on such 
farms are disposed of most profitably when consumed by 
the flock. 

We begin our description of the management of strictly 
hill flocks with autumn, and assume that the yearly cast of 
lambs and aged ewes has been disposed of, and only as 
many of the ewe lambs retained as are reqmred to keep up 
the breeding stock. A former practice was to keep these 
ewe lambs or hoggets by themselves on the best portions 
of the respective walks, or rakes as they are called on the 
Borders. Now, however, they are kept apart from their 
dams only as long (eight or ten days) as suffices to let the 
milk dry up ; whereupon they are returned to the flock or 
hirsel to which they belong, and at once associate again 
each with its own dam. The hoggets, under the guidance 
of the ewes, are thus led about over the ground, accordmg 
to varying seasons, and under the promptings of an instinct 
which far surpasses the skiU and care of the best shepherd. 
The latter, indeed, restricts his interference chiefly to keep- 
ing his flock upon their own beat, and allows them to dis- 
tribute themselves over it according to their oWn choice. 
When thus left to themselves each little squad usually selects 
its own ground, and may be found, the same individuals 
about the same neighbourhood day after day. This plan 
of grazing the hoggets and ewes together has been attended 
with the best results. There are far fewer deaths among 
the former than when kept separate, and being from the 
first used to the pasturage and acquainted with the ground, 
they get inured to its peculiarities, and grow up a healthy 
and shifty stock, more easily managed and better able to 
cope with trying seasons than if nursed elsewhere, and 
brought on to the ground at a more advanced age. Each 
hogget and its dam may be seen in couples all through the 
winter and spring, and with the retm'n of summer it is a 
pretty sight to see these family groups grown into triplets 
by the addition to each of a little lamb. 

As the autumn advances, the flockmaster makes his 
preparations for smearing or bathing. The smearing 
material is a salve composed of tar and butter, wbich is 
prepared in the following manner : — Six gallons of Ardi- 
angel tar and 50 lb of grease-butter are thoroughly incor- 
porated, and as much nulk added as makes the salve work 
freely. This quantity suffices for 100 sheep. This salve 
destroys vermin, and by matting the fleece is supposed to 
add to the comfort and healthiness of the sheep. It adds 
considerably to the weight of the fleece, but imparts to it 
an irremeffiable stain, which detracts seriously from its 
value per 1). A white salve introduced by Mr Ballantyne 
of Holylee is now in repute on the borders. It is prepared 
as follows : — 30 ft butter, 14 ft rough turpentine, and 
3 ft soft soap are melted and mingled in a large pot; 
2 ft soda and ^ ft arsenic are then dissolved in a g^on 
of boi^g water, and this, along with 12 gallons more of 
cold water, is intimately mixed with the other ingredients, 
and yields enough for dressing 100 sheep at tfte rate of 
a quart to each. Some persons, believing the arsenic 
an unsafe application, substitute for it haH-a-gaUon of 
tobacco juice. Instead of the rough turpentine, some 
also use half-a-gill of spirit of tar for each sheep; this 
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ingredient being mixed in each quart-potful at the time 
of application. 

In applying these salves, the sheep are brought to the 
homesteM in daily detachments, according to the number of 
men employed, each man getting over about sixty in a day. 
A sheep bemg caught and laid upon a stool, the wool is 
parted in hnes running from head to tad, and the tar salve 
spiead ujmn tlie skin by taking a little upon the fingers 
and drawing them along. In using the white salve each 
shepherd has a boy assistant who pours the liquid salve 
from a tin pot with a spout, wlule he holds the wool apart. 
This white salve destroys vermin, and is believed to nourish 
the wool and to promote its growth. Of late years the 
practice of dipping has largely been substituted for salving 
or pounng. It is practised as already described in the case 
of low-country flocks, save only that with large flocks it is 
expedient to have it performed at some central and other- 
wise convenient part of the grounds. Instead of a movable 
tub and dripping board of wood, it is better to have a fixed 
one built of concrete, or bricks set in cement, with a paved 
drippmg pen large enough to hold 50 sheep in each of its 
two divisions. The other requisites are a boiler to supply 
hot water for dissolving the dipping stuff, a pipe to convey 
cold water to the bath, and a waste pipe to empty it for 
cleansing. This salving or dipping must all be accomplished 
before the 20th November, about which time the rams are 
admitted to the flock. Before this is done another pre- 
liminary is required. As the ewe hoggets graze with the 
flock, it IS necessary to guard them from receiving the male, 
for which purpose a piece of cloth is sewed firmly orer their 
tads, and remains until the rams are withdrawn. This is 
called hreeking them. On open hilly grounds about forty 
ewes are sufficient for each ram. To insure the vigour and 
good quality of the flock, it is necessary to have a frequent 
change of blood. To secure this by purchasing the whole 
rams required would be very costly, and therefore each 
flockmaster endeavours to rear a home supply. For this 
purpose he purchases every autumn, often at a high price, 
one or two choice rams from some flock of known ex- 
cellence, and to these he puts a lot of his best ewes, care- 
fully selected from his whole flock. These are kept in an 
enclosed field until the rutting season is over, and after 
receiving a distinctive mark are then returned to their 
respective hirsels. From the progeny of these selected 
ewes a sufficient number of the best male lambs is reserved 
to keep up the breeding stock of the farm. The rams are 
withdrawn from the flock about 1st January, and are then 
kept in an enclosed field, where they receive a daily feed of 
turnips. 

Except in heavy falls of snow and intense frosts, the 
flocks subsist during the entire season on the natural 
produce of their pastures. It is necessary, however, to be 
provided for such emergencies both as regards food and 
shelter. For this purpose each shepherd has at suitable 
parts of his beat several stells or artificial shelters, such as 
are described at p. 402, and beside each of them a stack of 
hay from which to fodder the flock when required. So 
long as the sheep can get at heather or rushes by scraping 
away the snow with their feet they will not touch the hay, 
but when the whole surface gets buried and bound up, 
they are fain to take to it. The hay is laid out in handfuls 
over the snow, twice a day, if need be. The hay should, 
however, be administered with caution, and never to a 
greater extent than is absolutely necessary. Whenever 
riiere is a lull in the storm, the shepherd should use his 
utmost endeavour to move the flock out from their shelter 
to the nearest piece of rough heather or ground from which 
the vind has drifted off the snow, and where the sheep can 
by scraping with their feet get at their natural food. This 
should be done not merely to economise hay, but because 
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it is found that sheep invariably come through the hard- 
ships of mnter in better condition •when thus encouraged 
to shift as much as possible for themselves, than -when fed 
to the full on hay, and allowed to keep to then shelter all 
the day. 

Much vigilance, promptitude, and courage, are required 
on the part of shepherds in these wild and stormy districts 
in getting their flocks into places of safety on the breaking 
out of sudden snow-storms, and tending them skilfully 
there. 

In spring advantage is taken of any dry weather that 
occurs to set fire to the roughest poitions of the old 
heather and other coarse herbage, and this being thus cleared 
off, a fresh young grouth comes up, which yields a sweeter 
pasture to the flocks for several succeeding years Careful 
shepherds are at pains to manage the mmr-burning so_ as 
to remove the diy effete herbage in long narrow strips, 
and thus to secure a regular intermixture of old and 
young heath. 

The lambing season is one of ninch anxiety to the 
master ; and to his shepherds and their faithful sagacious 
dogs it IS one of incessant toil. They must be a-foot from 
“ dawn till dewy eve,” -vdsiting evei*y part of their wide 
range several times a-day, to see that all is right, and 
to give assistance ■when required. The ewes of these 
hardy mountain breeds seldom require man’s assistance in 
the act of parturition, but still cross presentations and 
difficult cases occur even with them. Deaths occur also 
among the newly-dropt lambs, in which case the dam is 
taken to the nearest steU, and a twin-lamb (of which there 
are usually enough to serve this purpose) put in the dead 
one’s place. The dead lamb’s skin is stript off, and 
wrapt about the living one, which is then shut up beside 
the dam in a small crib or ^arih, by which means she is 
usually induced in a few hours (and always the sooner the 
more mfik she has) to adopt the supposititious lamb. As 
the lambing season draws to a close, each shepherd collects 
the nnlambed ewes of his flock into an inclosure near his 
cottage, and examines them one by one to ascertain widdi 
are pregnant. To the barren ones he affixes a particular 
mark, and at once turns them again to the hill, but the 
others are retained close at hand until they lamb, by which 
means he can attend to them closely -with comparatively 
little labour. The lambs are castrated and docked at 
from 10 to 20 days old. For this and for aU sorting and 
drafting purposes an ample fold and suit of pons, formed 
of stout post and rail, are provided on some dry knoll con- 
venient for each main division of the flock. To this the 
flock is gently gathered, and penned off in successive lots 
of 10 or 1 2, taking care that each lamb has its own dam 
with it before it is penned, and to do this with as little 
dogging and running as possible. The male lambs of the 
pure blackfaced breed, when designed to be kept as wethers, 
are not castrated until they are eight or ten weeks old, 
partly because when this is done sooner their horns have a 
tendency to get so crumpled as to grow into their eyes, and 
partly because a bold horn is thought to improve the 
appearance of an aged wether. 

On these elevated sheep-walks shearing does not take 
place until July. It cannot, in fact, be performed until 
the young wool has begun to grow or rise, and so admit of 
the shears working freely betwixt the slrin and the old 
matted fleece. The sheep are pre-viously washed by causing 
them to swim repeatedly across a pool ■with a gentle 
current flowing through it. They are made to plunge in 
from a bank raised, either naturally or artificially, several 
feet above the surface of the water. This sousing and 
swimming ia pure water cleanses the fleece far more effect- 
ually than could be supposed by persons accustomed oidy 
to the mode pursued in arable districts. Shearing takes 


place thiee or four days after ■washing, and in the interim 
much "vigilance is required on the jiart of the shepherd to 
prevent the sheep from rubbing themselves under banks of 
moss or eaith, and so undoing the washing. In the case 
of blackfaced flocks washing is now not unfrequently 
altogether dispensed with, because the greater weight of 
unwashed wool more than counterbalances the difference in 
price betwixt washed and unwashed fleeces. Each man 
us'ually shears about 60 sheep a-day. It is neither 
practicable nor expedient to shear these mountain sheep so 
closely as the fat donuens of lowland pastures. For this 
operation each shearer is provided with a low-legged sparred 
stool, having a seat at one end, or "with a bench biult of 
green turf. These are arranged in a row close in front of a 
pen, in which the unshorn sheep are placed. The shearers 
being seated, each astride his stool or bench, "with their 
hacks to the pen, a man in it catches and hands over a 
sheep to each of them. The sheep is first laid on its hack 
upon the stool, and the wool shorn from the under parts, 
after which its legs are bound together with a soft woolleni 
cord, and the fleece removed, first from the one side and 
then from the other, by a succession of c-uts running from 
head to tail. The fleeces are thrown upon a cloth and 
immediately carried to the wool-room, whore, after being 
freed from clots, they are neatly ■\\aapped up and stored 
away. Before the shorn sheep are released each receives 
a mark or huist by dipj)ing the owner’s cypher in melted 
pitch, and stamping it upon the skin of the animal. To 
discriminate different ages and hirsels, these marks vary in 
themselves or are affixed to different parts of the sheep. 
Once or tivice a year aU. stray sheep found upon the farms 
of a well-defined district are brought to a fixed rendezvous, 
where "their marks are examined by the assembled shep- 
herds, and each is restored to its proper owner. 

Weaning takes jilace in August or early in September. 
A suflicient number of the best ewe lambs of tlio pure 
breeds are selected for maintaining the flock, and are 
treated in the way already noticed. "With this exception, 
the whole of the lambs are sold either to low-country 
graziers or as fat lambs to the butcher. The wether 
lambs usually go to the former, and the ewe lambs of the 
cross betwixt blackfaced ewes and Leicester rams to the 
latter. These ewes being excellent nurses, make their 
lambs very fat in favourable seasons, in which case they 
are worth more to kill as lambs than to rear. Immediately 
after the weaning, the ewes which have attained mature 
age are disposed of, generally to low-conntry graziers, who 
keep "them for another year, and fatten lamb and dam. 
To facilitate the culling out of these fuU-aged ewes, each 
successive crop of ewe lambs receives a distinctive ear- 
mark, by which aU of any one age in the flock can he at 
once recognised. 

Section 4. — Wool. 

Wool is such an important part of the produce of our 
flocks that it seems proper to offer a few remarks upon 
it before leaving this subject, although it wiU fall to be 
considered under its proper heading. We here insert with 
much pleasure the foUowing communication received from 
the late John Barff, Esq., of Wakefield ; — 

“I willingly rive you a reply to yonr various inquiries regarding 
\rool, as far as I am able. As to tte Muds grown in the various 
counties of the United. Kingdom, this I cannot fully answer, as thcro 
are some counties’ wools which have not come much under my 
inspection ; but generally I may remark that wherever the tornip 
can be cnlti-Tated and has been introduced, the Leicester, Lincoln- 
shire, Cotswold, and the half-breds from Down and Chevio"t, are 
to he found j and in the same counties, in several instances, you 
have several kinds, if "we except Lincolnshire and Leicestersmre, 
which have entirely the loim-wool sheep. The great hulk also of 
York, 'Warwick, Oxford, Cambridge, Gloucester, Northampton, 
and Nottingham shires, have this description of sheep, but they 
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have also Downs and half hruils. Kent has its own sheep, called 
Kents , the wool being much finei than the leal long-wool sheep, 

1 unnmg in quality and weight of fleece between the latter and the 
]')own, sometlimg like your half-bieds from Cheviot ewes by 
Leicester rams. They have somewhat of a simdai sheep in Devon, 
Cornwall, Hereford, and Shropshue, but the quality in the two 
Ibnner counties scarcely so fine as the two latter, or the Kent wools. 
Norfolk has the original Down and the half-bred , Surrey, Sufl'olk, 
Essex, Sussex, and Hampsluie are nearly all Down wools, though 
in these counties, upon some of their best lands, wheie they can 
cultivate the tuinip, the half-bied are being introduced ; and 1 
need scarcely say to you, the Leicester sheej), as well as half-breds 
and Cheviots, are to be found in Durham, Noithumberliind, 
Benvickshire, Eoxburghshire, Lothians, and other paits of Scotland 
where the turnip is cultivated; and m those parts where it is not, 
and on the hills, the Cheviot and blackfaced pievaiL The black- 
faced are used for low padding cloths, caipets, and hoise-rugs. The 
Doivn wools were formerly all used for cloths and flannels ; but 
now, from the improvement in worsted machinery, one-thii-d is used 
for worsted yarns and goods , and as the portion siutable for comb- 
ing purposes is more valuable for this purpose than for cloths or 
flannels, the grower aims at getting it as deep-stapled as possible ; 
and this has led to a great increase in the weight of the fleece, but 
at the same time a deterioration in the quality. The Leicester, 
Lincohishire, and half-bred, and Cotswolds, as well as the Kents 
and Devons, are entirely used for worsted yania and goods; and a 
very small portion of the wools imported come in comjietition with 
them. The nearest apjffoach is a little imported from Holland and 
Denmark ; but they partake more of your cross from a blackfaced 
ewe by a Leicester ram. The Irish wools are either the long- 
woolled sheep similar to the Leicester, the mountain sheep similar 
to your Cheviot, or the small "Welsh sheep. The Irish wools are 
generally open-haired, and have not the nehness of the Leicester or 
our English, and are not so much esteemed or valuable as Englifli 
wool of apparently the same quality by id. to Id. per Hi. Eiclmeas 
of handle is now voiy desirable, as there is a demand for wliat are 
called glossy yams, which wools fed on pasture or good new seeds 
only can produce, and which cannot be obtained from the wools 
grown on chalk or hard lands, such as our midland counties — ^viz., 
Oxford, Bedfoid, and Northampton — ^gencially produce 

“In every fleece of wool there are two or three qualities — ^not 
mom than two or three in the blaekfacod, four or five in the long- 
woollod sheep, five or six in the half-bred, and seven or eight in a 
Down fleece , and I may say every fleece undergoes this sortmg or 
separation befoie being put into any process of manufactmo. Of 
course the more there is of the bo.st quality m anv fleece the more 
desirable and valuable the fleece is ; in blackfaced, to bo fico ftom 
dead hair or komps ; and wo find in all the other wools that the more 
close the staple and pwly the wool, the more it ^elds of tlie finer 
quahtics, wmlst the open-haired makes more of the lower quality. 
The breeder should therefore, in selecting lus tups with a view to 
good wool, choose them with a close purly stajile. A gieat deal of 
the excellence, however, of wool depends upon the nature of the 
soil on wliich the sheep are fed. Upon the chalk and sandy hard 
lands we always find the worst qualities of wool of its kind, whilst 
the best comes from the rich good lands, where there is plenty of 
old grass or seeds. Thus the wools of Eoxburghshu-e, as a general 
rule, are better than Bei’wickahire or Lothian ; Leicester, Lincoln- 
shire, Nottingham, and Warwickshire, superior to Oxford, Cam- 
bridge, Bedford, or Northampton ; and in Downs, Sussex and SuiTey, 
better than Essex and Norfolk, from their downs being more grt^ 
and the land better. The principal quality required in wool is a 
rich soft handle, as such is always found to improve in every pro- 
cess it is put through in the various stages of its manufacture, 
whilst the wools grown on chalk or hard lauds, and which have a 
hard bristly handle, get coarser as they process in the manufacture. 

“With regard to the salves or baths used for destroying veimm, 
we do not know what kinds are used in the different localities, but 
of those used with you we dislike the spirit of tax and tobacco. 
Wilson of Coldstream’s dip appears to answer, and one called 
Ballautyne’s, used in Selkirksmi’e 5 but in all these a*grcat deal I 
depends upon their being iiroperly attended to, and being put on at 
the proper season. If put on in the autumn, we don’t perceive that 
they have been used, and whenever we have to make a complaint ^ 
on ibis head, we find it arises from the baths having been used in 1 
spring.” 


CHAPTER XVHL 

LIVE STOCK — COATS; <fcO. 

Bectim 1, — Goats. 

Goats never occupied an important place among the 
domesticated animals of the British Islands, and, vith the 
exception of Ireland, their numbers have been constantly 


dimimshing By the statistical returns it ajipoars that in 

1871 there were 232,892 goats in Ireland, which in 

1872 had increased to 242,310. The value of goat’s milk, 
as a som-ce of household economy, is much greater than is 
usually supposed. This is so well shown by Cuthbert W. 
Johnston, Esq., in an article in the Farmers^ Magazine ^ that 
we shall quote from it at some length. 

“The comfoit derived by the inmates of a cottage from a legular 
supply of new milk need hardly bo dwelt upon. Eveiy cottager’s 
wite over her tea, cvoiy poor parent of a family of children fed 
almost cntiicly on a vegetable diet, will agi-ee with me that it is 
above all things desirable to he able to have new milk as a varia- 
tion to their daily food of biead and garden vegetables The 
inhabitant of towns and of suburban distiiets, we all know, is at the 
meicy of the milk dealer ; the milk he procures is larely of the best 
quahty, and under the most favourable circumstances he receives it 
with susiucion, and lus family consume it with sundiy misgivings 
as to its wholesoineness. 

“Having personally expeiiencod these difficulties, and having 
about tbiee years since commenced the attempt to supjily my 
family with goat’s milk, and as oui experience is cheering, I desire 
m this paper to advocate the claims of the milch goat to the 
attention of the cottager, and the other dwellers m the subuiban 
and rural districts. 

“Few persons are perhaps aware of the gentleness and jilayful- 
ness of the female ^oat— how veiy cleanly aie its habits, how readily 
it accommodates itself to any situation in which it is pilaced. 
Confined in an outhouse, turned on tc a common or into a yard, 
tethered on a grass plat, it seems equally content. I have found it 
readily accommodate itself to the tethoiing system, fastened by a 
leathern collar, rope, and iron swivel, secured by a staple to a 
heavy log of wood. The log is the best (and this with a smooth 
oven surface at the bottom), because it can be readily moved about 
one paii: of the grass plat to another. The goat, too, uses the 
log as a restmg-place m damp weather. The goat should bo fur- 
nished with a diy sleeping-place, and this, in case of its inhabiting 
open yards, con be readily iumished ; anything that wiU servo for 
a diy dog-konnel will bo comfortable enough for a goat. 

“The milk of the goat is only distingmshable from that of the 
cow by its superior iichness, approaching, in fact, the thin cream 
of cow’s milk in quality. .The cream of goat’s milk, it is ti’ue, 
separates from tho milk with groat toidiness, and never so com- 
pletely as in the case of cow’s milk. Tlus, however, is of httle 
consoquonee, since Uio supenor iichnoss of goat’s milk rondeis the 
use of its cream almost needless. Tho comparative analysis of milk 
of the cow and goat will show my readers how much lichor the 
latter is than that of tho foimor ; 100 parts of each, accoiHling to 
M. Eegnault, gave on an average— 

Cow. Goat. 

"Water. 84-7 82-6 

Butter. 4 0 4-S 

Sugar of milk and soluble salts 5*0 4 6 

Caseino (cheese), albumen, and insoluble salts, 3 '6 SO 

So thal^ while the milk of the cow yields 12 ‘6 per cent, of solid 
mattera, that of the goat produces 17 per cent., goat’s milk yield- 
ing rather more butter, rauior less sugar of milk, out considembly 
more caseine (cheese) than that of the cow. 

“ It must not be supposed that the taste of the milk of the goat 
differs in any degree from that of the cow ; it is, if anyttung, 
sweeter, but it is quite devoid of any taste which might very 
reasonably be supposed to be derivable from the high-flavoured 
shrubs and herbs upon which the animal delights to browse. 

“The amount of the milk yielded by the goat varies from two 
quarts to one quart per day ; it is greatest soon after kidding time, 
and this gradually aecreases to about a pint per day, a quantity 
which will continue for twelve months. TJiis is not a huge supply, 
it is true ; but still it is one which is available for many very useful 
purposes ; and be it remembered that when mixed with more than 
its own bulk of lulcewarm water, it is then in every respect superior 
to the milk supplied by the London dairymen. 

“In regard to the best variety of goat to be kept, I would recom- 
mend the smooth-haired kind, which are quite devoid of beards or 
long hair. In this opinion I am confinned by an e^erienced 
correspondent, Mr W. H. Place of Hound House, near Guildford, 
who remarked, in a recent obliging communication — ‘I found that 
the i^nrt-haared goats with veiy little beards were the best 
milkers ; but from these I seldom had more than four pints a-day 
at the best (I ^ould say three pints were the average), and this 
quantity decreases as the time for kidding approaches (the goat 
carries her yoimg 21 to 22 weeks). They should not he fed too 
wdl near the time of kidding, or you will lose the kids. In winter 
I gave them hay, together with mangd-wurzel, globe and Swedish 
ta^ps, carrots, and sometimes a few oats, and these kept up their 
milk as w^ as anything, "tat of course it was most abundant when 
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tliey coiild get frc>>li grass. The milk I always feuiitl excellent, 
but I never had a snffieieiit quantity to induce me to attempt malc- 
mg hutter except once, as an experiment • my cook then made a 
little, which rvas easily done in a little box-churn ; the buttei 
piovecl voiy good I found the flesh of the kids veiy tendei and 
delicate ’ 

“I can add little to Mr Place’s information as to their food; 
mine have generally fed out of the same rack as a Shetland pony, 
with whom they are on excellent terms The pony throughout Uie 
stunmei is soiled with cut grass, and I notice that the goats jack 
out the son el, sow thistle, and all those weeds which tlie pony 
rejects. 

“In the garden (if they are, by any chance, allow'ed to brow'se), 
I notice that they select the rose-trees, common laurels, arbutus, 
lanrestinas, and the lahumrrm. Of ciilmaiy vegetables they iiretei 
cabbages and lettuces ; they also bite pieces out of the tnhora ol the 
potato. They carefully pick up the leaves, whether green or 
autumnal, of timber trees , of these they prefer those of the oak 
and elm, and delight in acorns and oak-apples Wo are aecirstoined 
to collect and store the acorns for them atfaiust winter ; spreading 
the acorns thinly on a dry floor, to avoid the mouldmess which 
follows the sweating of acorns lard in a heaii. As I have before 
remarked, none ol these astriiigent substances aflect the taste of 
then milk ; and I may here observe that, with ordinary gentleness, 
there is no more difficulty, if so much, in rmllcing a goat than a 
cow 

“The hc-goat engenders at a year old The she-goat can produce 
when seven months old. She generally yeans two kids The 
manuie of the goat is perhaps the most powerful of all our domestic 
animals. 

“Such are the chief facts which I have deemed likely to 1 m 
useful in inducing the extended keeping of the milch goat. It is 
an animal that, I feel well assured, may he kept with equal ad- 
vantage by the cottager and the dwellers m larger houses. It is 
useless to compare it with the cow, o: to suppose that the goat can 
supplant it in situations whoie the cow can be leadily kept , but in 
the absence of pastures, and in places where there la too little food 
for cows, I feel well convinced that, with ordinal y care and atten- 
tion, and a moderate fomneas m overcoming the preju^ces of those 
unaocuatomed to the goat (and unless these are found in ih.e owner, 
hve stock never are profitable), the value and the comfort of a 
mileh goat are much greater than is commonly known. 

“ The waste produce of a garden la exceedingly useful in the keep 
of a goat. By them almost every refuse weed, ^ the cuttmgs and 
cleannga which are wheeled into the mbhiah-yard, are carefully 
picked over and consumed To them the trimmings of laurels and 
other evergreens, pea-haulm, and cabbage stalks, &c., are all grate- 
ful variations of their food In winter a little samfoin, hay, or a 
few oats, keeps them in excellent condition. In smomer, the 
mowings of a small grass-plot, watered with either common or 
sewage water, will, with the aid of the lefuse garden produce, keep 
a goat from the end of Apnl until October.” 

Section 2. — ^o^s. 

Althougli occupying a less prominent place in the estima- 
tion of the farmer than the ox and sheep, the hog is never- 
theless an animal of great value. He is easily reared, 
comes rapidly to maturity, is not very nice as to food, 
consuming offal of all kinds, and yields a larger amount of 
flesh in proportion to his live weight and to the food which 
he has consumed, than any other of our domesticated 
animals whose flesh is used for food. To the peasantry 
he is invaluable, enabling the labouring man to turn the 
scraps even from his scanty kitchen, and from his garden 
or allotment, to the best account. On such fare, aided by 
a httle barley or pollard, he can fatten a good pig, and 
supply his family with wholesome animal food at the 
cheapest possible rate. 

The breeds of swine in Great Britain are numerous, and so exceed- 
ingly blended that it is often impossible to discriminate or clasafy 
them properly. The original breeds of the country seem to be two, 
viz., “ The old Etiglish Hog” taU, gaunt, very long in riie body, 
with pendent ears and a tliiek covering of bristles. The represen- 
tatives of this old breed are found chiefly in the western counties of 
England, especially in Lancashire, Yorkshire, and Cheshire, where 
hogs of immense size are still reared, but greatly improved as com- 
pared with their ancestry. Their hones are smaller, their ha.ir finer 
and thinner set, their skin thinner and with a pink tint, the ears 
still pendulous but much thinner, the carcase much thicker, and 
their propensity to fatten greatly increased. This large breed is 
oxceeoin^y prolific, and the sows are excellent nurses, it being 
quite common for them to farrow and rear from 12 to 18 pigs at 


each litter They aic somevliat tauly in aruving at maturity, and 
do not fatten readily until that is the case Attei sixteen months 
old they, however, lay on flesh veiy lapully, giow to very gi-eat 
weights, and pioduce hams of excellent quality, with a large pro- 
poition of lean flesh m them. The BerksJme and Hampshire hog 
seems ongmaUy to have been fiom the same stock, hnt by some 
eaily cross acqmied the thicker carcase, piick-ears, shorter limbs, 
and eailier maturity of giowth, by which they aie chaiactensed. 
The othei native breed is found in the Highlands and Islands of 
Stoiland They are very small, of a dusky brown colour, with 
coaisc hustles along the spine, and pnck-eais. They are exceed- 
ingly haidy, and subsist on the poorest faie, being often loft to range 
about without shelter, and support themselves as they best can on 
the roots of plants, shell-fish, seaweed, and dead fish cast up by 
the tide 

The irapioved breeds now so abundant have been obtained by 
crossing these old races with foreign hogs, and chiefly with the 
Chinese &ndi NcapoMan, Our modem wi/wie breeds, with prick-ears, 
short limbs, fine hone, delicate white flesh, and remaikable pio- 
pcnsity to fatten at an early age, are indebted foi these qualities 
to the Chinese stocks. The improved black heeds, of which the 
Essex may be selected as the type, and which possess the qualities 
just enumerated in even a greatei degree, are a cross from the 
Neapolitan They are chaiacteiised by their veiy small muzzle, 
flue hone, black colom*, and soft skm nearly destitute of hair. 
They can he brought to pi ofi table maturity at from eight to twelve 
months old, the white breeds at from twelve to sixteen months. 
Both kinds are peculiarly suitable for producing small pork to be 
used fi'e&h, or for pickhng. The flesh of these smaller breeds pro- 
duces, however, excellent bacon when used in that manner, and at 
less cost than that of the largei breeds, for this reason, that it is 
only from the flesh of a hog that has reached maturity that bacon 
of the first quality can be produced ; and as these have reached 
that pomt at an age when the othei’s are but ready for beginning 
tire fattening process, it follows that the caxcase of the foiiner, in a 
state fit for curing, is produced at less cost than that of the latter. 
Sows of the Neapolitan breed and its crosses are better mothers and 
nuraes than the Chinese. Both kinds require peculiar care to pre- 
vent the pregnant sow from becoming hurtfiilly fat Unless kept 
on poor and scanty fare they inevitably become useless for the 
purpose of breeding. The Boilcshire hog combines the good quali- 
ties of the larger and smaller breeds already referred to, so happily, 
that he deservedly enjoys the reputation of being as profitable a 
sort for the farmer as can be found. With proper treatment he 
amves at maturity at about sixteen months old, yields a good 
wemht of cateose for the food which he has consumed, ana his 
flesh is well adapted for being used either as fresh moat, pickled 
pork, or bacon, according to the ago at which he is slaughtered. 
A very piofitable hog is also obtained by coupling sows of the larger 
breeds with males of some of the smaller races. 

It too frequently happens that less care is bestowed on 
the breeding of pigs than of the other domesticated 

animalfi. 

From the early age at which they begin to breed there 
is need for constant change of the male, to prevent the 
mtermingling of blood too near akin. These animals, too, 
are exceedingly sensitive to cold, and often suffer much from 
the want of comfortable quarters. Whether for fattening 
hogs, or sows with young pigs, there is no better plan than 
to lodge them in a roomy house with a somewhat lofty 
ihatehed roof, the floor being carefully paved with stone or 
brick, and the area partitioned off into separate pens, each 
furnished with a cast-iron feeding-trough at the side next 
the dividing alley, and with adequate drainage, so that the 
litter in them may be always dry. The period of gestation 
with the sow is sixteen weeks, and as her pigs may be 
weaned with safety at six weeks old, she usually farrows 
twice in the year. In this climate it is desirable that her 
accouchement should never occur in the winter months. 
It is a common arrangement to have a pig-shed so placed 
that the store pigs lodged hi it can have access to the 
cattle-courts, where they grub amongst the litter, and pick 
up scattered grains that have escaped the thrashing-mill, 
and fragments of turnips and other food dropped by the 
cattle. On such pickings, and the wash and offal from 
the farm kitchen, aided by a few raw potatoes, Swodes, or 
mangold, and in summer by green vetches, a moderate 
number of store pigs can be got into forward condition, 
and afterwards fattened very quickly, by putting them. 
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into pouE. find improving tlieir furo There is no cheaper 
way of fattening liugs than by feeding them on boiled or 
steamed potatoes, mashed and mixed with a j)ortion of 
barley or pease-meal When barley-meal a^one is used, it 
should be mixed with cold water, and allowed to soak for 
twelve hours before being given to the hogs. A few 
morsels of coal should be frequently thrown into their 
troughs. These arc eaten with evident relish, and conduce 
to the health of the animals. 

An interesting account of the most approved methods 
of cutting up, curing, and disposing of carcases of pork, is 
given in the Joimial nf the linyal Afjticaltural Society, 
vol. xi., p. 585. 

Setliun 3. — Poultry. 

is a class of stock desciving more attention than fanners 
generally give it There are, indeed, few faini-yaids un- 
tenanted by fowls of some si)rt, and few homesteads with- 
out a poultry-house It is raie, however, to meet -with 
an instance Avherc the breeding and management of poultry 
IS conducted with the care and intelligence so frequently 
bestowed on other kinds of live stock. Now, if poultry 
IS kept at all, whether for pleasure or profit, it is surely 
Avoith while to use rational means for secimng the object 
in vioAv. To haA’e good fowls, it is necessary to proAude 
a dry, warm, aa'oII- ventilated house, in which they may 
I cost and depo-nt their eggs. This house must be ke^it 
clean, and its tenants regularly supplied with abundance 
of suitable food. Constant and careful attention is also 
absolutely indispensable On farms of the lesser sort, 
this duty is usually undertaken by the fanner’s wife or 
daughters It Avill, howei’cr, in most cases be better 
to entrust the entire charge of the poultry to some elderly 
female servant, AA'ho shall gh’-e her undivided attention 
to it. 

The kinds of poultiy most suitable for a farm-yard are 
the common fowls, geese, and ducks. Turkeys and guinea- 
fowl are difficult to rear, troublesome to manage, and less 
profitable than the other sorts Of the common foAvl there 
are noAV many excellent and distinct breeds. The Gorhhi 
China or ShangJuie is the largest breed we have. They 
are hardy and very docile ; their flesh is of good quahty 
AA'hen young j their eggs, of abujBf colour, are comparatively 
small but excellent in flavour, and are produced in great 
abundance The hens resume laying very soon after hatch- 
ing a brood , sometimes so soon as three Aveeks. They are 
the more valuable from the circumstance that their principal 
laying season is from October to March, when other fowls 
are usually unproductive. The Porkinys, of which there 
are several varieties, as the speckled, the silver, and the 
Avhite, are not excelled by any breed for general usefulness. 
The hens arc peculiarly noted for their fidelity in brooding, 
and their care of their young. The Spanish fowls are very 
handsome in their plumage and form, have very white and 
excellent flesh, and lay larger eggs than any other breed. 
The Polish and Dutch every-^y layers are peculiarly 
suitable where eggs rather than chickens are desired, as 
the hens of both, these breeds continue to lay for a long 
time before showing any desire to brood. 

It is to be recommended that, except in situations where 
a good price can be got for chickens, the return should be 
sought for chiefly in eggs. 

A suitable stock of fowls being selected, pains must be 
taken to preserve their health and other good qualities by 
breeding only from the best of both sexes, and these not 
too near akin. A very simple plan for securing this is to 
select a cock, and not more than six or eight hens, of the 
best that can be got, to entrust these to the care of some 
neighbouring cottager, whose dwelling is sufficiently apart 
to prevent intercourse Avith other fowls, and then to use 


only the eggs from the&e selected foAvls for the geneial 
hatching There aio many adA^antages in such a course. 
The whole stock of fowls can thus be had of uniform 
chaiactur and superior quahty. If it suit the fancy or 
object of the oumer, liis fowls may be of several distinct 
breeds without any risk of their mterminglmg , the select 
breeding stocks can be kept up by merely changing the 
cock every second year, and not more than one cock to 
tliirty hens need be kept for the geneial stock, as it is no 
couseciuence whether their eggs are impregnated or not. 
Besides having the run of the barn-door, cattle-courts, 
and stack-yard, fowls are greatly benefited by liaA'ing free 
access to a pasture or loomy grass-plot. If the latter is 
interspersed with uvci green shrubs so much the better, as 
fowls dehght to bask under the sunny side of a bush, 
besides seeking shelter under it from sudden ram. Their 
court should also be at all times pruAided with clean water, 
and a heap of dry sand or coal-ashes, in Avhich they AV'allow. 
and free themselves from vermin. To keep them in jiio- 
fi.table condition, they require, besides scraps from tL.* 
kitchen and refuse of garden stufts, itc, a daily feed of 
barley or oats at the rate of a fistfid to every three or four 
fowls. In cold weather they are the better uf having 
some warm boiled potatoes throAvn down to them, as also 
chopped liver or scraps of animal food of any kind. There 
IS an advantage m having the poultry-house adjoining to 
that in Avhich cattle-food is cooked in winter, as, by carry- 
ing the flue of the furnace up the partition-wall, the foiAl'i 
got the benefit of the warmth thus imparted to their roo&l 
ing-i)laco. Saw-dust, dried peat, or burnt clay, are suitable 
materials for httoring poultry-houses, and are prefciablo tt 
straw By strcAving the floor with such substances two (;i 
three times a week, each time carefully removing the pie 
vious ajiphcation, and storing it AAuth the mingled drop- 
pings of the fowls under cover, a valuable manure can be 
secured. When 100 common fowls, a score of geese, 
and a dozen or two of ducks are kept, the quantity and 
A'alue of the manure produced by them, if kept by its^-f 
and secured from tlie Aveather, will surprise those who 
have not made trial of such a plan. 

Of late years the breeding of poultry has in various 
paits of the kingdom become quite a passion. Not only 
have many separate treatises been jiublished entirely de 
voted to this subject, but every agricultural periodical noAV 
bears eiudence to the popularity of this pursuit. 

Section 4 . — Treatment of Live Stock under Disease. 

Time was when every such treatise as the present was 
expected to contain a description of the diseases to Avhicli 
the domesticated animals are most subject, and instructions 
for their treatment under them. But iioav that farriery is 
discarded and veterinary medicine i,s taught in colleges, 
the handling of such a subject is obviously beyond the 
province of a practical farmer. A foAV general ol 'ScrAUtions 
is all, therefore, that we offer regarding it. The iiroAdnce 
of the stockmastor obviously is to study hoAv to prevent 
disease, rather than how to cure it. ror this end let him 
exorcise the utmost care, first, in selecting sound and 
Adgorous animals of their respective kinds, and then in 
avoiding those errors in feeding and general treatment 
which are the most frequent causes of disease. When 
cases of serious disease occur, let the best professional aid 
that is available be instantly resorted to j but in all those 
cases which farmers usually consider themselves competent 
to treat we adAdse that they should trust rather to good 
nursing, and to the healing power of nature, than to that 
indiscriminate bleeding and purging which is so commonly 
resorted to, and which in the majority of cases does harm 
instead of good. 
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CHAPTER XIX. 

IMPROVEMENT OP WASTE LANDS. 

Notmthstanding the great progress whicli agriculture 
lias made, and the immense amount of capital, energy, 
and skill which for generations has been brought to bear 
upon the improvement of our soil, there are still large 
portions of the surface of our country lying in their natural 
state, and usually classed under the head of JlWc AaiuZs, 
in contradistinction to those which are under tillage, or have 
at some time been subjected to the plough. Of this (so 
called) waste land but a limited portion is absolutely 
unproductive. Much of it is capable of being converted 
into arable land, and doubtless will in course of time be 
go dealt with, but in the meantime this class of waste 
land a, and veiy much more that will never be tilled, is of 
great and stoatlily increasing value as shcep-W'alks Even 
for t.bifl purpose most of it is susceptible of great im- 
provement, and would w'cU repay it. These lands arc 
comprised under the following descriptions : — Isf, Those 
hilly and mountainous parts of Great Britaiu which, from 
their steep and rugged surface and ungenial climate, aie 
unfit for tillage ; 2d, Those w'hich he uncultivated owing 
to natural poverty of soil, its wetness, or the degree to 
which it is encumhered with stones ; 3d, Bogs and mosses ; 
Aih, Lands so near the soa-levcl as to be more or less 
liable to bo submerged j and 5tli, Blowing sands. 

Section 1 . — Improvement of Uicjlilying Sheep Pastures. 

The lands referred to under the first of these heads are 
of very great extent, embracing the whole of the mountain- 
ous parts of Scotland and Wales, and much of the high 
grounds in tho north of England and south of Scotland. 
These high grounds afford pasturage for innumerable flocks 
of sheep of our valuable mountain broods. The business 
of sheop-farming has received a great stimulus of late years 
from the ever-growing demand for sheep to consume the 
green crops of arable districts. These upland sheep-walks 
are accordingly rising in value, and their improvement 
is becoming every day of increasing importance. The im- 
provement of these hill grazings embraces these leading 
features, nz., drainage, shelter, and enclosure. Until of 
late years our hill flocks were peculiarly liable to the rot 
and other discasc.s arising from the presence of stagnant and 
flood water upon their pastures. Slany grazings that had 
at one time an evil reputation on this account now yield 
sound and healthy shcrp, solely from the care with whidi 
they have boon drained. To guard against tho pernicious 
effects of flooding, the courses of brooks and runnels, which 
in heavy rains overflow their grassy margins, are straight- 
ened, deepened, and widened, to such an extent as is 
rec[uired to carry off all flood water without allowing it to 
overflow Some grounds are naturally so dry that &is is 
all that is required to render them safe. But in general 
the slopes and liollows of hilly groands abound with springs 
and deposits of peat, and with fi.ats on which water stag- 
nates after rain. On well-managed grounds such places are 
covered with a network of open drains or shallow ditches?, 
about 30 inches wide ab lop and half as msiny deep, by 
which superfluous water is rapidly carried off. The cutting 
of these drains costs from 8s. to 10s. per 100 rods (of six 
yards each). In pastoral districts there are labourers who 
are skilled in this kind of work, and to whom the laying 
out of the Hues is frequently entrusted, as well as the exe- 
cution of the work. On very steep places they are careful 
to avoid a run directly down the declivity, as a strong 
current of water in such circumstances gutters the bottom 
of the drain, and chokes those below with the debris 
thus produced; but with this exception the drains are 
always run straight down the greatest slope of the ground. 
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When such drains have been properly made, it is neces- 
sary to have them statedly overhauled and kept in good 
order. 

Next m importance to drainage is good and sulficieiit 
shelter. This, in the absence of natural coppices of birch 
or hazel, is provided by means of clumps and belts of fir 
plantation. These should always be of such extent that 
the trees may shelter each other as well as the sheep. 
Trees planted in a mass always shoot up faster than in 
naiTow stops, and restrain the snow-drift which passes 
through the latter. A shepherd who knows the ground 
well should always be consulted about the sites of such 
plantations The conditions requisite are, that the soil bo 
such as trees wdll grow in j that it be so far removed from 
any brook, ravine, or bog, as to bo accessible to the flock from 
aU sides; that there bo rough herbage, such as heather, 
gorse, or rushes, near at hand, which the sheep may he 
able to get at in deep snow ; that it be contiguous to the 
sheep-walk, and placed so as to afford defence against the 
most prevalent winds. A loss costly shelter is formed by 
building what are called stells, which consist of a simj)le 
dry-stone wall enclosing a circular space twenty yards or 
so in diameter, with an opening on one side ; or forming a 
cross, in one angle of which the sheep find shelter from 
whatever jioint the wind blows. A haystack is a nccessaiy 
adjunct to such defences 

It is a further point of impoitance to have such grazings 
sm rounded with a ring fence, consisting either of dry- 
stone walls, turf walls with wire a-top, or a simple wire 
fence. This prevents trespass; and tho sheep having 
freedom to range, without watching, np to tho boundary, 
more of them can be kept on the ground than when they 
are ever and anon turned back by the shepherd. These 
needful and inexpensive improvements are now generally 
attended to over tho wide pastoral districts of the Scottisli 
border counties. In the remote Highlands they aro still 
much neglected. There are, however, few agricultural im- 
Xirovements which yield so quick and certain a return. 

Section 3 . — Peclaiming of Moor Lands. 

The improvement of the second class of those unre- 
claimed lands is now much facilitated by the readiness with 
which portable manures can be obtained for them. Drain- 
ing and enclosing here necessarily demand the first atten- 
tion. In some cases the land is so encumbered with stones 
that careful trenching of the whole smface is the only way 
of getting rid of them. In the north of Scotland many 
thousands of acres formerly useless have been converted 
into valuable arable land by this means. 

In nearly all parts of the country there are extensive 
tracts of this miury sod, producing only a scanty and 
coarse herbage, which are susceptible of remunerative im- 
provement. We are happy in being able to submit to the 
reader the foUoiving detailed account of a successful 
instance of this, kincfiy furnished to us by Georgo A. Grey, 
Esq. of MiUfield Hill, Northumberland : — 

“It is said that ‘necessity is the mother of invention.’ I was 
told hy some of my friends that I had given too high a price for this 
estate, and that it would he a dearer farm to me now than when I 
rented it from Lord Grey, To overcome this opinion or fact, I 
thought of several plans of making it more remimerative, and 
decided on that wluch I am now about to describe. 

" On the high part of the farm, at an elevation of from 400 to 500 
feet above the sea, I had upwards of 100 acres of moorland of a poor 
description, which had never been under the plough. This consisted 
of short heath, bilberry bushes, and diy white bent grass, and a soft 
dry deep moss, debghtful as a Turkey carpet under foot, and excel- 
lent excursive ground for old hunters, with a small portion of spratty 
grass and rushes in the damp hoUows, Ihe soil is of a free turnip 
and barley loam on the rotten whinstone. By planting on the west 
side, and in some places suitable for shelter, I reduced the quantiiy 
to about 100 acres. This I divided into three fields of about 8^ 
acres each. 
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“ My great dread was tlie length of time vliieh sueh a longh diy 
sm face would letjuire to decompose siifficicntly to allow of cultivation, 
having seen heatlieiy inooi’s in many paits of Scotland lying foi two, 
tliiee, and four yeais befoie crops could be obtained, onung to the 
gieat cover of coaise vegetation pieventing the fuiiow fiom 13’ing 
over, and keeping the laud so open and dry through siininiei tmit if 
a Iraud of coin or gieon eiop was obtained, it Mould wither an ay 
in diy weather 

“I had heaid of jiaring and binning, but laiew nothing of the 
process I, hoivevcr, obtained the necessary infonnation veiy much 
Irom Ml Langlands of Bewick, who had piactised it to a consider- 
able extent AVith wliat I saw there I was so much pleased that I 
determined to proceed at once. 

“ 1 also saiv Mr Langlands’s woik dune by a panng-plongh, such 
as IS used in the south of England, with a wide plate to cut afairow 
of 10 or 12 inches in width On the point of this is an upnght 
piece of steel, vlueh cuts and divides the heath, — the mould-hooid 
turns the furrow over flat on its back, and fiom end to end of the 
lamhng the furrows lav side by side like planks fiom a saw-mill, and 
were about half an inon in thickness. 

“ I must, lioivevcr, reinaik, as a caution to others against falling 
into the same ei ror as I did, that this land had been ui tillage at 
some former time, .ui<l was in iidges until a legular suifaeo, so that 
when the ] dough was set, it cut the whole fiiriow' at a uniform depth, 
and w as drawn by tw 0 horses with case, .and at an exi»ense of about 
eiglit sbiUings per aoie. 

“I got this plough, and gave it 0 fair tiial, but from my hind 
never having been laid smooth, it cut one part as thin as was wished, 
and the next yaid perhaps six or twelve inches thick, which caused 
a gieat extra expense in drying, lifting, and htirmng, and wasted 
11101 c soil than was necess.aiy or desirable. Also my land having a 
great deal ofsmallwhinstoiie below the tuif, the steel plate fiequently 
got injured and broken It was theiefoie with great reluctance laid 
aside, and the ordinaiy method of paring by hand adoptctl, which is 
slower and much more exjicnsive, but very poifect. It saves soil 
ami cheapens the hnrmng operation, the paring being so thin when 
the heath, &:c., w’ns divnied, that light could be seen through tho 
sod, which w.is only held together with the roots and fihies. 

“ I began with No 1 field in July 1849. I let the miing and 
burning to a company at 25s, per acre, but they made low w’ages, 
and aftor getting more than thuir w’ork came to, gave up the job. 
I then got some cxpoiioiiood hands to jiare, and paid them tho usual 
wagos, at that time 9s. por w’oek, and gave them their food, say ISs. 
per week, the work being very hard. Tho total cost of this 
avciaged mo 24s. 9d. jier acre. A portion of tho top part of No, 1 
was left undone owing to tho lateness of the season. This was dry 
benty tiuf It was ploughed in the common way, and giw no oats 
in 1850. It was again ploughed and much harrowed and rolled, 
and soivn with the lomaiiidor of the field in 1851 with rape, and has 
gi’own only a few plants at wide distances. It is still in such a dry 
unducomposod state that although it is on the high part of tho 
field Avliorc sheep diuw to lie, I do not oxpcct that it will grow a ciop 
of corn next year; while a portion which w'aspaied down the middle 
of it grew good corn and r.ape 

“A portion of No. 2 field w'as also i>loiighed in the oiHlinaiy w’ay. 
This was moist land, growing shorter and sweeter grass than any 
other. It grew a very thin iiTegular crop of oats in 1850, not within 
threo-quartors per aero of the pared land, but is now (1851) beaiing 
a good Cl op of oats, that field being a second time in oat crop. To 
return: 

“I had a fair crop of rape in tho autumn of 1849 on a consider- 
able portion of No, 1, where it was sown in tolerable season daring 
all August ; after that it appeared to he too late. All was, however, 
ploughed up at once to secure the ashes, and was well lianwcd and 
sown with oats in the spring of 1850. The pared land turned out 
to bo much too thickly sown at four bushels per aero. Com tillers 
so much on such land that in some porta it prevented it from 
coming to matmity. I have since sowm much thinner, say three 
bushels per acre, and even in some degree I find the same faulty Ibere 
being from five to eight stems from one root. My crop of 1850 
turned out to he 30 bushels per acre, but it was on the point of being 
cut when the high wind in August devastated this district, and 
that lying high and fully exposed to the wind suffered most severely. 
I should say it was not below six quarters per acre, and the quality 
of the grain good 

“ In Juno and July 1850 I pared No. 3 by the same hands who 
finished my work the previous year. 1 let the burning of it to an 
Irishman at 2s. 6d. per acre, binding him to bum it closely piled up 
in good-sized heaps hke hay-cooks, to prevent the escape of Imc ashes 
in the shape of smoke into the atmosphere. 

“ This, with the paring, cost me on 36 acres 19s. 6d. per acre. I 
got 20 acres of it ploughed and sowm with white turnips, broadcast 
in July and August. I had a close nice crop, though the roots were 
small, which kept a large flock of sheep for several weeks. This 
had the good effect of treading down the land and making it plough 
tip better for oats, 

“ Nos. 1 and 2 wore limed at the rale of 1 loads per aero. In 


I June 1851 No 1 was sown broadcast with mjic, by mixing 4 lb of 
' raj)e seed with one bushel of oit shellings foi an acre, and sow'ing 
them out of a giass-seed luachino The cro}) is very close and fine, 
and has kept twenty scoi'cs of sheep from an eaily day in Auguf-t to 
this date (September 27tli) 

“No. 2 m 1851 was again sowm w’lth oats, which proved a vciy 
fine cioi), as also did No. 3, Tho produce was about nine quaitcis 
pel acre. Tho oats aie veiy thick and kill, and have very long, l.irge 
heads, and the gi-aiu is plump and good; the stallcs being strong, tlie 
ciop 13 not lodged so as to injure the j'ield. I estimate it at ci r- 
tauily quarters per acie, but shall calciihito it at 6 quaiteis. 

“ I &OAV on that land the sandy oat, being caily, not liable to 
lodge noi to .shake in uiodciately high winds, althougli it was Uvt 
proof against that ol 1850. 

“Picviously to bi caking up I diViincd with pipes all the land 
which rcqmi-ed diying, of winch I shaR give a .statement, along with 
the expenses and jirolits of the whole, 

“ The lesiilt shows that if I had, some yeais ago, when prices of 

E nin were good, done as a tenant w'hiit 1 have done noiv, I shoulil 
ive been amply rejiaid by the first or second crops, and have had 
my faim foi the ivnniinder of a tiventy-one years’ lease woitli fully 
£100 a year more than W'hen I began 

“The result of my cxpoiieiice is, tli.it I noitlier agree with the 
generality of Scotsmen nor with many Southerns, The foiiiioi 
aie of opinion that buining wnstes the vegetable matter, which 
should be kept to deconqiose and enrich the soil, not considering 
that at once tho huid receives a rich dressing of ashes quite eipial to 
tw'o (piai ters of bones, or 4 or 5 cw't of tho best guano ; and that, 
dining tho several years which such a slow procc.ss would require to 
take place, the land might be imieh more enriched by growing and 
having eaten upon it fine crops of rape and turnip, andbj’-iiroilucing 
heaiy com ciops, which w’oiud in a much shorter space be returned 
to it in the shape of inamu’e ; and also that by the process of Lmm- 
ing the land is freed from the larvA of insects, such as grubs, slugs, 
wii'ewoims, &c &c., wluch are ougendered among the lotigh grass, 
and fosteied for a length of time unuor the rough, dry, undecoiiiposed 
tuif , to say nothing of the length of tune which the &i)eciiLitor is 
kept out of a large amount of ca])ilnl and interest, instead of having 
the fomer retiumed with the latter aftor the first or at most the 
second year. 

“ The Utter, again (the Englishmen), are too much in tho habit 
of repeating the opeiatiou of burning, oven after the land has 
lain in grass only for a few' j’cars, when it might as weRbe ploughed 
and culWated without such expense, thereby unnecessarily lodiiemg 
the soil, there not being the same dilficnlties to bo overcome nor 
the same advantage to be gained from it. 

“ I should certainly hum all laud W'lth a rough liai’sh surface, 
and should as certainly plough and sow allliuid with asw'cet grassy 
face upon it. 

. “ In my oimiion there arc few farms in this coiintiy w’luch do not 
contain certain portions of land capable of reimmerative impro ven icut, 
and I have shown that such impiovement is quite within the scope 
of a tenant with a lease, without w'hich no man can farm w'cll, at 
least in the Northumbrian system. AVould it not be better, then, 
for landlords, tenants, and tho country generally, were tenants to 
employ labourers on works so si)Qedily remunerative to them.selve3, 
ralmer than nm to their landlord whenever they feel tho screw', and 
ask for abatement of rent, or to bo alloived to plough out some piece 
of valuable old gi’ass, or otherwise cross crop their land, with a 
view of obtaining some temporary advantage, but in the end to the 
inevitable injury of all concerned* (Signed) “ G. A. Giinv. 

“ Mfflfield HiR, Deo. 1, 1851.” 

From a statement of outlay and returns appended to the 
above paper it appears that the profits on the three fields 
were respectively £50, 12s. 5d., £84, IDs. 3d., and £39, 
2s. 9d., from which, however, there falls to be deducted 
the expense of fencing (£35), leaving a gross profit of 
£139, 14s, 6d. 

Section 3 . — Reclaiming of Bogs. 

The reclamation of extensive bogs, or deposits of j^eat, 
is a more arduous undertaking, requiring a considerable 
expenditnre of capital and longer time before a return ia 
obtained from it. The extent of land of this description 
in Groat Britain and Ireland is very great. Very exagge- 
rated statements of the j)rofits to be derived from its 
improvement have often been published, and not a few 
persons have incurred serious loss by rashly undertaking 
this land of work. On the other hand, when bogs are 
favourably situated with reference to a command of marl 
or other calcareous matter, to assist in their decomposition 
and consolidation, and of manure to enrich them, their- 
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re(,lain.itinii ll.l^ |iui\L‘d .i wy [.lodtiiblo bpcculiition The 
well-' nowii iiibtauce of Chut !Moss iii Lancasshiie atforcLs so 
inteicstiiig an example of this that tvo shall here quote 
a (.lascrii)tiou of it. 

“Cliiit ifosq, well known aq that Llack bairen swamp between 
Liveipool and Mancliesatei, eontams 6000 acres, one-half ot which is 
in tlie township of haiton, and the i-emaiuder in the townships of 
IJwUbid, Aitley, and Woislev 

“The pnneipal jjart of this moss, which lies in Tlailoii township, 
lielongs to tlie 'J'liiUoul family, and is entailed, but the ancestor of 
tho present Sii Thomas de Trailoid appears to ha\e obtained, at 
the latter end of the last ceiitniy, an Act of Pailiaineiit to gi-aiit a 
muLty-mne years’ lease of 2500 aeies to a lli Wakelicld, who about 
the year 1805 disposed of his inleiest in it to tho late William 
Rosooe, of litei ary celebrity, who spent a l.iii(e sum in a fnutless 
eiuleavoiirto impiove it, failing m which, the lease was sold in 1821 
to other paitus J A Einwn, Esq, ot Wooldeu Hall, bought 
1300 acres ; the late Edw'anl IJ, lines, M P. fur Leeds, piuchased the 
reniaimng 1200 aeiea The most extensive and successful efforts 
at inipioving this moss have heen made on a jt-iit of the 1200acics 
bought by Mi Baines, who, besides oeciiiiyiiig the pait oi»eialed 
upon by Eoseoc, inipioved a considcialile hicadth himself, and 
let scveial portions to other paitieM, who liave made considomhlc 
pi ogress in improving small ]ioi'tion3 The most extensive opeia- 
tioiis, however, upon the whole, have heen earned out hj' aeoinpaiiy 
to whom Ml Baines, in 1828, granted a lease of 550 acies foi 68 ycais, 
the lemaiiulei of the oiigiiial' tenn, at a iionmml lent for the fiist 
year, iiicieasiiig giiidually till at the end ot live 3 e«as the lent 
attained its m.ixiinum of £165 ]ipr auuuin for the 550 acios Tins 
company, winch was foiiiiod at the time the Livcipool and Mau- 
clieater Kailway was in piogiess ol being made on the inoiiertj', 
consisted, amongst otlieia, of some inaetical tanners, and originated 
with William Itced, who foi the three fiist years was the manager, 
and resided on this farm, which they called Baiton Moss faim 
During that period 1 had the pleasure of paying my friend Reed a 
visit, and of witnessing tho skill and success utteiulmg his enleiprise 
and various oxpouments. 

“ The first opeiation, that of draining, had hoon effeeted by opeu- 
iug side diaius at inteivals of fifty yaids, into which wei'e laid 
covered ones six jmda apart, at right angles with and emptiung 
into the open side drains. 

“ The moss being in a semi-fluid state, it was necessary to proceed 
slowly with draimng, taking out only one giaft or deiitn at a time, 
allowing it to roiuiun a w'eek or a mouth, according to the state of 
the W'eathor, before taking out the second giatt; this admitted of 
tho aides hecomnig consolidated, and of the second giaft heiiig taken 
out without the moss closing in. It was again allow'ed to remain 
as before till snfllcicutly diy to admit of the thiul being removed. 

“ The open drams were made 3 feet wide and 3 foet 0 inches deep, 
and the covet od drains 1 6 inches wide and 3 feet deep ; Rie last gi aft ot 
the latter being only about 6 inches wide at the tox», tapemig to 4 
inches at the bottom, and being taken out of the middle of the 
cut, left a shoulder on each side 'I'lm soil or giaft tint taken out 
had by this time heconie tough and tlij’, and was phical, wnth the 
heath side downiwards, in the rfioiildui, thus leaving the narrow sjut 
at the bottom open for a depth of about 14 inches ; the other sqimie 
sod being put on the top, com 2 ileted the drain.” 

“ The cost of this mode of diaimng, including tho .side drains, 
ivas about 38s. per acre. The drams fii-st jiut lu mpuied to he 
renewed in a few years, m consequence of the moss beconnug so 
much consolidated and leduced m height that the plough, as well 
as the horses’ feet, bioke thiough the roof, although the hoiscs w'eie 
shod with ‘pattens,’ or boards of about 10 inches sqniiie, wuth the 
angles taken olf The second draining, howevei, was more iicinia- 
nent, and would probably not have lequired renewing foi many 
years but for the moles, which have heen veiv troublesome m 
W'orking dorni to tho drains, and filling them up in various jtlaces ; 
so that the operation of diaiiiing has required to be paitially renewed 
m every field, and in many of them entiioly so ; and thus these little 
anmials have been the cause of a vciy cousiilerahle increase in the 
cost of labour It has subsequently been found advisable to put 
tho under drams m at 4 yaids, instead of 6 yards asunder, and the 
advantage in one crop has heen quite sufficient to pay the extia cost. 
A two-horse engine was erected, which drives the tluashing-machme, 
straw-cutter, and criishing-mill j and the escajje'Steam from it 
steams the hoises’ food. 

“The buildings wreie erected principally of timber, covered with 
asphalted felt 

‘‘After diainiiig, making roads, and hurmng off the heath plant, 
the land w'as scarified lengthwise of tlie fields by an implement 
\nth knives shaped like coulters, lo versed, sharp on the convex 
side, fixed in two bare, and drawm by three horses yoked abreast. 

“The tough surface was by this means cut at evmy four inches ; 
the land was then idonghed across the scarifying ; a roUer, sur- 
rounded with kiiive.'i, was next passed across the iilongh; after 
this the land was well harrowed till sufficiently reduced. 


“From 60 to 100 cubic j'aids of mail wcie put on an acre, and 
in the following simimer the laiiil wus manured, also by means of 
the movable railway, at the rate of fifty tons of black Manchester 
mamue ^lei acie, and planted with potatoes, which WTie followed 
by wheat, sown w'lth red clover and ryegrass, for mowing for one 
Ol two yean , then oats and potatoes, iic , as befoie 'Jhese weie 
all fiourishing crops, the wheat m paiticuLir looked bright and 
beautiful. The iiotatoos weie sold foi £25 and £‘30 per aoic, which 
moie than paid the w'hole cost of improvement JMr John Bell, 
resident bailiff, h.is made many valuable e.x 2 ieriuiciits i dative to 
the iminovement of raw moss, one of w'hich has resiilied in a dis- 
covery likely to be of considciahle importance, wdiidi is, that a 
nuxtuie of lime and salt aiqilied a w’hile hefoie seeding, with the 
addition of a good diessiiig ot guano, in the pioportion of foiu tons 
of lune and five cwt. of salt pei acre, qualifies it to iiroducc a 
crop of i>otatoes oi oats equal to that after the apjilicatiou of 60 
yaids of marl per acre It is essential that the mixtuie should be 
spiead wdule it is hot, Mr Evens (one of the propnetois) is con- 
vinced that the peat on tlie smface ought never to be burned ; he 
has always found that, when the heath sod is turned dow ii to decajq 
much hettei ciojis have heen obtained than when it has heen bmiit 
off, or than when the top has been taken aw'ay cither loi fuel or 
other pm ]io&cs. What are termed moss-fallow s, — that is, jiai ts w Inch 
lia\e had the moss taken oil for fuel, — ^will iievei bear so good a crop 
as the upper surface, how'ever deep the moss may he nndcrnealh,” 
— (Xoies on the Agjiculture of Lancashn'c, with Suggcsiiojis for its 
Inijiroveineivt, by Jonathan Bums.) 

About a century ago, Lord Kaiiics, on bccoiiiiiig pro- 
prietor of tbe estate of Blair-Dniimnond, iii the comity 
of Peith, began the improvement of a laigo tract of worth- 
less moss by a totally different process from that now 
detailed In this case the moss had acenmnlated upon a 
good alluvial clay soil. Instead, therefore, of attempts being 
made to improve the moss itself, it w’as floated off piecemeal 
into the neighbouring Firth of Forth, The supply of water 
required for this purpose •was obtained from the nver Teith, 
from which it was raised to the requisite height by a 
pow’erful water-wheel. Being conveyed through tho moss 
in channels, successive layers of peat ■w’cro dug and throw n 
into these channels, which were shifted as occasion requned, 
until the -whole mert mass "was removed A thm stiatiun 
next the clay was burnt, and tho ashes used as manure. 
An immense extent of moss has thus boon got rid of on 
that estate and on others in tho neighbourhood, and “ an 
extensive tract of country, where formerly only a low snipes 
and mtdr-fowl could find subsistence, has been converted, 
as if by magic, into a rich and fertile carse of allmial soil, 
worth from £3 to £5 per aero.” 

Section L — Reclaiming of Fen Lands. 

We next notice the fen lands of England. “ In popular 
language, the word fen designates all low wet lands, 
whether peat-bog, river alluviiuu, or salt marsh ; but in tho 
great Be^ord level, which, extending itself in Cambridge- 
shire and five adjoining counties, is the largest tract of fen 
land ill the kingdom, the farmer alwnys distingiushes, and 
it is thought conveniently and correctly, between fen land 
and marsh land. By the former they mean land partly 
alluvial and formed by river fioods, and partly accumulated 
by the growth of peat. Such lands are almost invariably 
of a black colom.', and contain a great percentage of carbon. 
By marsh lands they mean low tracts gained from the sea, 
either by the gradual silling up of estuaries or by aHificial 
embanknients.” Low-lyiug peat occurs in small patches in 
nearly every mantimo county of Britain, being usually 
separated from the sea or from estuaries by salt marsh or 
alluvium. There is a large extent of such land in Somerset- 
shire yet but partially drained, and a stni larger breadth 
in Lancashire, where its improvement makes steady pro- 
gress, In Kent, on the seaboard of Norfolk, on both, shores 
of the Humber, and stretching along the sides of its tribu- 
tari^, there are immense tracts of this description of land. 
But these are aU exceeded in importance by the great 
level of the fens, winch occupies the south-eastern quarter 
of Lincolnshire the northern half of Cambridgesliire, and 
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spreads also into tlio counties of Norfolk, Suffolk, Huntmg- 
floii, and Noithampton. Its length is about 70 miles, its 
breadth from 3 or 4 to 30 or 40 miles, the whole area being 
upwards of 1060 square miles, or 680,000 acres. On the 
map the fens appear like an enlargement of the Wash, and 
in reality have the aspect of a sea of land, lying between 
that bay and the high lands in each of the above-named 
counties, which seem to form an irregular coast-hne around 
it.” This fen country has for centuries been the scene of 
di’ainagc operations on a stupendous scale The whole sur- 
face of the great basin of the fens is lower than the sea, 
the level varjnng from four to sixteen feet below high- 
water mark in the German Ocean. The difficulty of drain- 
ing this flat tract is increased from the cmcumstance that 
the ground is highest near the shore, and falls inland 
towaids the foot of the slope These inland and lowest 
grounds consist of spong}" peat, vhich has a natural 
tendency to retain Avater. The livers and streams which 
flow from the higher inlands discliarge upon these leA^cl 
grounds, and originally found their way into the broad 
end shallow estuary of the Wash, (distructed in all direc- 
tions by bars and shifting sand-banks Those upland 
waters i)eing now caught at their point of entrance upon 
the fens, are confined witliin strong artificial banks, and 
so guided straight scaivard. Thej’ are thus restrained from 
flooding the low grounds, and by their concentration and 
momentum assist in scouring out llie silt from the narroiv 
channel to Avliich they are confined. The tidal waters are 
at the same tune fenced out by sea-banks, which are jno- 
vided at proper intervals ivith sluice doors, by which the 
waters escaiie at ebb-tide. To show the extent of the.so 
operations, it may bo mentioned that the w'holo sea-coast 
of Lincolnshire and part of Norfolk, a line of at least 130 
miles, consists of maish lands lower than tho tides, and is 
protected by barrier banks, besides which thcio are hun- 
dreds of miles of river einbaukiiients. Wlien this dt)es 
not provide such a drainage ,is to admit of cultivation, the 
Avater is lifted mechanically by avukI or steam nulls into 
the mam aipieducts. 

The first use of steam-eugiiies for tho purpose of drain- 
ing AA'as ill Deeping fen, Avhero, in 1824-1), two, of 80 and 
60 horse-power re.speotive]y, were erected. By means of 
these two engines upwards of 2U,{)()0 acres liUAe now a 
good drainage, whereas formerly forty-four Avmd-iniUs, 
Avitli ail aggregate power of 400 horses, failed to keep 
them sufliciontly dry. The scoup-A\'heel of the larger 
engine is 28 feet in diameter, and the float-boards are 5 
feet wide. It w'as intended to have a “ dip ” of 5 feet, 
but the land has sub.sided so much m consequence of the 
draining that it seldom has a dip of more than 2 feet 9 
inches. The Avater i.s lifted on an average 7 feet high. 
When both engines are at work they raise 300 toms weight 
of water per minute. 

Tho soil of the feus consists for the most part of dark- 
coloured peat, from 1 to 8 or 10 feet in depth. The surface 
in general is not pure peat, but is mixed with silt or other 
soil Under this there is in general a stratum of brown 
spongy peat, Avhicli soinetinies rests upon gravel, but for 
the most part upon clay, w'hich usually contains a portion 
of calcareous matter. The removal of the water has of 
course been the primary improvement ; but subsichaiy to 
this the rapid amelioration and great fertility of the feu 
lands are largely due to this fortunate conjunction of clay 
and peat. Tlie early practice of the fen fanners Avas to 
pare and burn the surface, grow repeated crops of rape, 
oats, wheat, <ibc., and bum again. The subsidence of the 
soil subsequent to the draining and repeated paring and 
burning, brought the surface neaier to the subjacent clay, 
AA'hich the culti Abators by and by began to dig up and spread 
over the surface. This practice is now universal, and its 


coutuiued use, together with careful cultivation and liberal 
manuring, has changed a not very proclnctiA’^e peat into one 
of the most fertile soils in the kingdom. NoAA'here in our 
countrj' has the industry and skill of man eflccted greater 
changes than in the fens. What was once a dismal morass, 
presenting to the vieAV in summer a wilderness of reeds, 
sedges, and pools of Avater, among which the cattle Avaded, 
and in Avinter almost an unbroken expanse of Avater, is 
now a fertile corn land. The fen men, A\dio formerly lived 
upon the adjacent high lands, and occupied themselves with 
fisihiug, fowling, and attending to their cattle, have noAV 
erected homesteads upon tho fen lands, diAuded them by 
thorn hedges, and bi ought them into the highest state of 
cultivation. 

We referred at the outset to the distinction betAvixt fm 
land and marsh land. The following pertinent observa- 
tions on the reclamation of marsh land are extracted from 
Mr DaAud SteA'enson’s paper in the llu/hhind and Agricul- 
tural Society’s Transactions, Aol. lii., 1871. 

First, In orilcr to insure siiceess, tlie space to bo icelaiiued must 
be within the influence of water coiitdiniiig nmch .alluvial inattci, 
and not on the .shores of an open sandy estuary 

Secondly, The S 2 )aees to be rei burned should bo allow oil to receive 
the dci)osit left hy the tide for as long a i)er]od as possible, and no 
attempt should be made entirely to exclude the u'atcr from them, 
until they have hy giadual accretion attained the level of at least 
oidmary siuing tides. 

The fiist case to which I shall refer is Loch Foyle, a situation 
whore the amount of salt water greatly prepouilerates ovei the fie&li. 
Extensive reclamations have lieon made there, and 1 have received 
faom Mr 6. Heiny Wiggins, of Londondeny, some notes regaiding 
them, from which I extinct tho following interesting information: — 

“After the salt watci had been excluded, shallow surface drains 
weie made wnth s^iades or folks, and in about two years ryegiuss 
grew i»icttv freely : exceiitional spots remained barren lor some time. 
Tho gniss A\aa followed by oats, which improved as the salt left the 
soil. Deejtcr dr.iiuiiig allowed the cultivation of flax and clovei ; 
aftenvcivds, on dtaqier draining, all oulinary ciojis began to grow 
well — ^AAhoat, lieuns, tuinqis, mangold, andeaiiots — but all requiring 
fully os much inaiimc ns any old niqicr land. Those sloblnmlb, 
says Ml Wiggins, yield a gi eat return foi manure, but must have 
manure on the lower and dam])er jiortions. Feoiui glass glows well 
without maiune 

“ Whentwei the ditehes have so fai d'miiial the soil as to allow 
of its becoming cracked and open to the an, tho croiia hegm to 
iiiciease m pioduce, Imt the full value of flic soil is never known 
until thoroughly undor-diMined with tile oi stone ; it then mostly 
yields oxeellent crojis of almost any 2 >rotlnco, clover and ryegrass 
for hay being iicrhajis the most piofitable. Grazing tho land does not 
answer, except fi-om the heginiung of May to the end of Seiiteinher; 
after this the soil is too cold and damp for the beasts to lie dorvu, 
and they h«*gin to fail ” 

The expense of these intakes, on the Foyle may be taken at 
aliout £20 an aeie to get them from the sea ; the expense of bring- 
ing the land Avhcii got into eultivation will come to at least £liJ 
more , umkiiig a tot.d of £80 jier acre. Tlie best hinds are worth 
50s. to 408. the Cunniiighaiii or Scotch acre, and the lowest and 
Avettest jiarts iierhaps not more than 10s — say SOs round as a fair 
average To this has to he added the exjienrfc of keeping up the 
hanks and iiumiring Avaterj so that 1 believe Mr Wiggius is right 
Avhen he says that no great jiiobt can be exiiected, and that thobe 
matters aie generally uiuleitaken hy hoiioful and energetic entliu- 
siasts, A\ho seldom realise tlieii expectations, and afti'rwauls fall into 
the hands of other iiaities, avIio are peihniis lather more successful. 

The iswlamations made by the Ulver.stim and L.ine.aster Railway 
in Moreeambe Bay AAcie rapidly formed by the embankment for 
caiiyiiig the milway, which Avas made in pi'ctty deep waiter. Like 
tho Foyle, there is also predoniiiiaiiee of sea-water. Mi G Drewry, of 
Holker in Ijancashire, has favoured me AVitli the following infoi illa- 
tion : — “ A iiortion of the land enclosed by the railway in 1856 was 
grassed over, and the remainder was sand without any vegetation on 
it. Aftei it Avas levelled it was dmded into fields by ojien ditches 
and wire fences ; the ditches had to be maile veiy wide at the top, in 
Older to get tlieni to stand. The land vras then drained Aiuth S-incli 
pipes, each dnuii opeiinig into the ditch at each side of the field. 
The tiles were all covered louiid with jiont moss, to act as a filter to 
lireveiit the sand from running into thorn. 'J’lie sand is so fine 
that without this precaution the drains Avould have filled up very 
miickly. The drainage is the gi'eat difficulty, as they are very apt to 
fill up after eA'cry precaution has been taken. 

“On the portion which was grassed over, tAVO ciops of oats woro 
first taken, and then it was grecn-cropped. It grew for a few years 
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good crops of \^ lie.it, I jeans, aiul clovei, ns ^^e^ as Swedish turnips 
ami innngolils ; hut though a groat quantity of manure nas used, 
the crops fe 1 oif, and at piesciit it is neaily all in giMss The 
•noition •vvb'jh was hare sand was treated in the same way, except 
as to the fust two ciops of oats. It was green-cioi>ped after it had 
been eudosed about two years. After the railway was made there 
ivas no means of silting the Lind The tide was entnely kept out ; 
had it heen admitted, this land would have been much moie valu- 
able and much higher — we would then have h.id'a hettei drainagp 
and a licher s.ind. That poition which w.is grassed over at the 
tune it was enclosed is still much the best. 

“ When laud is reclaimed from the sea, the fust thing to he looked 
to is a good outfall for the^ water, and, when it is possible, no doubt 
it 13 very dosiiahle that the land should be silted up giaduallj’’ 
In our case this could not he done, as the recLunatiou of the land 
was a very seconding aQair ’’ 

In tlio district called ifarsliland, in LTurfulk, extending 
between the Ouse and the Nen, in that called South 
Holland, in Lincolnsliiro, stretclung between the Non and 
the Welland j northw.ird of Siialdiiig, and also north-east 
of Huston, there is a con&icleraLle tract of marine clay soil. 
In Jlarshland this n chiefly arable land, producing large 
crops of wheat and Ijeams , but in Lincolnshire it forms 
exceedingly fine grazing land This tract lies within the 
old Roman embankniciit by which the district was first 
defended from the ocean Outside this hamer are the 
pi’oiicr marsh lands, which have been reclaimed iii portions 
at successive penorls, and are still intersected in all direc- 
tions Ijy ranges of banks. The extraordinaiy feature of 
this tract is, that the suifaco out.si(lo the Roman bank is 
3 or 4: feet higher than that in the inside, and the 
level of each new eiiclnsuro is more elevated than the pre- 
vious one. The land rises step by step as the coa.st is 
approached, so that the most recently rechumed laud is 
often 12 or even 18 feet higher than the low'est fen 
land in the interior, the diainago from which must 
nevertheless be conveyed throngli these more elevated 
marshes to the sea. 

Lands such as some of those nhich we have just been 
describing are often greatly improved, or rather may be 
said to be made, by means of a peculiar mode of irrigation 
called “ warping.” It is practicable only in the case of 
land l^iiig below the level of high tide in muddy rivers. 
It is little more than a century since it vi*as first practised 
in Lnglaiid, the first instance of it being near Howden, on 
the banlts of the Humber, Ihit although the practice is 
comparatively new iii Britain, it has long been in use on 
the continent of Europe, particnlaily in Italy, and is thus 
desciiljed by Mr Cadell : — " In the A^al do Chiana, fields 
that are too low arc raised and fertiliaed by the process 
called cuhnata, which is done in the following manner : — 
The field is surrounded by an embankment to confine the 
water. The dike of the rivulet is broken down so as to 
admit the muddy water of the high floods The Cluana 
itself is too powerful a body of water to be used for tliis 
purpose; it is only tbe stream.s tliat flow into the Chiana 
that are thus used. This water is allowed to settle and 
deposit its mud upon the field. The water is then let off 
into the river at the lower end of the field by a discharg- 
ing course called saAo, and in French canal iVecoulement. 
The water-course wdiieh conducts the water from a river, 
either to a field for irrigation or to a mill, is called yova. 
In this manner a field will be raised 5^ and sometimes 7^ 
feet ill ten years. If the dike is broken clown to the bottom, 
the field may be raised to the same height in seven years, but 
then in this c.ase gravel is also earned in along with the 
mud In a field of 2.5 acre."!, which had been six years 
under the procc.ss of colmota, in which the dike w'as broken 
down to within 3 foet of the bottom, the process w'as seen to 
be so far advanced that only another year was requisite for 
its completion. The floods in this instance had been much 
.charged with sod The water which comes off cultivated 
knd completes the procc.'s's sooner than th.it which comes 


off hill and w^oodlaud. Almost the whole of the Val di 
Chiana has been raised by the piocess of colnuita”^ 

Section 5. — Bl<min<j Sands 

On many parts of our sea-coasts, and especially in the 
Hebrides, there occur extensive tracts of blowing sands, 
w'hich are naturally not only sterile themselve.s, but a source 
of danger to better lands adjoining thorn, w'hich m some 
instances have been quite ruined by the sand deposited 
upon them by tho winds. This mischief is effectually pre- 
vented by a proccs,s beautifully simple and useful, namclj'^, 
planting the sand-banks wuth sea bent-grass {Arundo 
arenciria), the matting fibres and stems of which not only 
bind the sand, but clothe it wuth a herbage which is relnshcd 
by cattle, and which, being able to resist the severest wmiter 
weather, furnishes a valuable winter forage in those bleak 
situations The bent-grass can be jiropagated by seed, 
but in exposed situations it is found better to trail sijlant 
it. Tins operation is performed betwoxt October and 
hlarch, as it succeeds best w^hen the sand is moist and 
evaporation slow. 

CHAPTER XX. 

CiENJlR.VL OBSERVATIONS. 

Accoidiiig to the method proposed at the outset, w'o 
now offer a few obsei vations on several topics connected 
wuth our subject. 

Section 1 . — Of the Tenure of Land. 

The extent of land in Great Britain occiqiied by its 
owners for agricultural purposes bears a very small pro- 
portion to the whole area. The yeoman class is still 
numerous in several parts of England, but must liavc 
diimnished greatly from that coiitiiinons amalgamation of 
small estates into largo ones which has formed a ninikod 
feature in our social history during the in'o.sont century. 
This change, although to be regretted on public gruinitls, 
has had a favourable iiifluonco on tho cultivation of tho soil, 
for It almost in variabljr happens that a larger produce ii 
obtained from land w'hen it is occupied by a tenant than 
when it is cultivated by its propnetor. As a matter of 
fact, tho land of the country is now, with trifling exceptions, 
lot out to professional farmers in quantities varying from 
the rood-allotment of the village labourer to the square 
miles of the Highland grazier. Farms of all &ize.s are 
usually to be found in any cli.strict, and most important it 
is that this should be the case ; but tho extent of farms i .3 
chiefly deteimined bj" the .amount of hired labour emp'oyed 
upon them, and the measure of jiersonal superintendence 
on the part cf the tenant W'hich the kind of husbandry 
pursued upon them calls for. Wo accordingly find that 
m very fertile tracts, in the vicinity of towms, and in dairy 
districts, they seldom exceed 200 acres ; wheie the orchnary 
alternate hu.sbandry is practised the aiurago range.s from 
300 to 400 ; in more elevated tracts, wdiere a portion of 
natural sheep-walk is occupied along with arable land, it 
iiscs to 800 or 1000; w’hilo that of the sheep grazings of 
our h i lls and mountains is limited only by the capit.il of 
the tenant. About a century ago Iheve occurred in various 
parts of Great Britain a similar amalgamation of snmll 
holdings into farms of tho sizes ivhich wm have now re- 
ferred to as is at present in progress in Ireland. This 
enlargement of farms, with the employment of increased 
capital in their cultivation, insures a more rapid rechiina- 
tioii of waste lauds, and general progress of agriculture up 
to a certain point, than W'oiild otherwise take jilacc But 
as every step in advance beyond tins point imjilies an 

* foumey vn Camiola, Italy, and Fiance, liy W A Cadoll, ICaq,, 
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increase of outlay in proportion to the extent, and the need 
for closer superintendence, it seems likely that, in future, 
the size of arable farms will not further increase, but may 
rather be expected to approximate towards that which at 
present obtains in suburban districts 

Farms are held either by yearly tenancy or under leases 
for a specified number of years. The latter plan is that 
upon which nearly the whole lands of Scotland are let ; 
and it obtains also to a considerable extent in the northern 
counties of England, in West Norfolk, and in Lancashire. 
But with these and other exceptions, amounting altogether 
to about a tenth part, the farms of England are held by 
yearly tenancy, which can be terminated by either of the 
contracting parties giving the other six moiitLs’ notice to 
that effect. This precarious tenure has been attended by 
far fewer changes than a stranger might suppose, owing 
to the highly honourable conduct for which Enghsh pro- 
prietors as a class have long been noted. On all the large 
estates it is quite common to find families occui^ying farms 
of which their ancestors have been tenants for generations, 
or even for centuries. The mutual esteem and confidence 
which usually subsist between such landlords and tenants 
are undoubtedly much to the credit of both, but not the less 
has the system, as a whole, operated unfavourably for all 
concerned 3 for however numerous and striking the excep- 
tions, it IS yet the fact that under tins system of tenancy- 
at-will loss capital has been invested in the improvement of 
farms, less labour has been employed, and leas enterprise 
displayed in their ordinary cultivation, less produce has 
been obtained from them by the occupiers, and less rent 
has been rsceived for them by the owners, than in the 
case of similar lands let on leases for a term of years. 
These different results ensue, not because tenants with leases 
are abler men or better farmers than their neighbours who 
are without them, but solely bcause the one system re- 
cognises certain important principles which the other 
ignores. It is contrary to human nature to expect that 
any body of men will as freely invest their capital, whether 
in the shape of money, skill, or labour, in a business 
yielding such slow returns as agriculture, with no better 
guarantee that they or their families shall reap the finnts 
of it than the continued good-will of existing proprietors 
or those w^ho any day may succeed them, as they will 
do with the security which a lease for a term of years 
affords. It does therefore seem strange that a majority 
of the farmers of Great Britain should be tenants-at-wiU, 
and still more strange that they should be so of choice. 
It is nevertheless tine that a considerable portion of the 
tenantry of England are even less disposed to accept of 
leases than their landlords are to grant them. The latter 
cling to the system because of the greater control which 
they thereby retain over their estates, and the greater 
political influence with which it invests them : the former 
do so bocauso low rents are one of its accompaniments. 
Since tlie removal of restrictions on tho importation of 
foreign agricultural produce, there are indications that 
neither landlords nor tenants are so w'ell satisfied with this 
system of tenancy-at-will as they once were. Not only is 
the granting of leases becoming more common than it has 
hitherto been, but there is a growing deshe on the part of 
tenants to obtain tho benefit of that guarantee for the 
reahsing of their capital wiiich tenant-right affords to en- 
terprising fanners who may have unexpectedly to quit their 
farms. In certain districts of England tliis claim, called 
tenant-^'ight, has been recognised so long that, apart either 
from written stipulation or statutory enactment, it has, by 
mere usage, attained to something like a legal standing. 
In Lincolnshire an out-going tenant can, by virtue of this 
usage, claim from his landlord or successor repayment, in 
-certain definite proportions, of the cost of such ameliora- 
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I tions of a sjiecified kind as he may have made during the 
last years of his occupancy, and the benefits of which his 
removal hinders him from reahsing in the natural way. 

Tenant-right is certainly a valuable adjunct to tenancy- 
at-will, but still it does not meet the real exigencies of the 
case. There are feelings inherent in man’s nature which 
cause him to recoil from exertions the fruits of which are 
as hkely to be enjoyed by a stranger as by himself or his 
family. Tins rexmgnance, and its paralysing influence, is 
not to bo removed by a mere “ right ” to pecuniary com- 
pensation. It IS ceitainty of tenure — so far at least as 
human arrangements can be certain — ^which will roaUy 
induce a farmer to throw his w’hole heart into lus business. 
It is accordmgly to this principle that leases owe their 
value, and by it also that the only weak point m them 
is to be accounted for. The first years of a lease are 
usually characterised by an cneigetic performance of various 
improvements, whereas towards its close there is usually 
such a withdrawing even of ordinary outlay as is unfavour- 
able to the interests of both landlord and tenant. There 
is at present a very generally entertained oiaiuon that 
this inconvenience w'o^d be obriated by engrafting the 
system of tenant-right upon that of leases. So strongly 
has the current of opinion been running in this direction 
that a bill has been submitted to the legislature for the 
purpose of conferring on out-going tenants a legal claim to 
compensation for certain specified investments which may 
have been made by them, but of which their removal hinders 
them from reaj)ing the benefit. This bill further provided 
that ill the event of a tenant having erected buildings for 
his own accommodation without the sanction of his landlord, 
he should have a right to lomove the materials if the 
landlord or incoming tenant declined to purchase them. 
Through accidental circumstances this bill w’as withdrawn 
without being discussed, but it is certain to be re-intro- 
duced, and sooner or later to be passed. It is now admitted 
on all hands that land cannot bo cultivated to its full 
measure of productiveness without a large mvestment of 
capital, and that this outlay, when once incurred, cannot 
be recouped for several years at the least. It is in vain, 
therefore, to expect that those so much needed investments 
will bo made until those who should make them are secured 
against having tiieii’ property confiscated by a six months’ 
notice to quit. 

It seems to be generally adinittecl that twenty-one years 
is the proper duration for an agricultural lease. Such a 
term suffices to give confidence to the tenant in embarking 
his cajntal, and secures to the landlord his legitimate 
control over his property, and due participation in its 
varying value. It is generally felt by tenants that the 
lease or doemneut in which their agreement with their 
landlord is engrossed might with advantage be much 
shortened, as woU as simplified in its terms. When treating 
of the succession of crops we have already expressed our 
views regarding those restrictive clauses wffiich usually 
occupy a xwominent place in such writings. Such restric- 
tions are of course introduced with the view of guarding 
the property of the landlord from deterioration 3 but when 
he is so unfortunate as to meet with incompetent or dishonest 
tenants, they entirely fail to secure this object, and yet are 
a hindrance and discouragement to enterxnising and con- 
scientious tenants. It is jn'obable that the existence of 
the laws of distraint in England and hypothec in Scotland, 
which give to landlords a lien over the effects of their 
tenantry in security for the payment of the current year’s 
rent, has had its influence in adding to the number and 
stringency of these clauses, and has encouraged the practice 
of letting lands by tender to the highest offerer. Eon the 
law in question, by rendering landlords to a considerable 
extent indeiiendeut of the j>ersonal character and pecuniary 
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ciicimihiltinces of tlie occupiers of their laud, has obviously 
a direct tendency to render them less cautious than they 
■would othcr'^vise he, and to induce them, when tempted 
by the i)roiniso of high rents, to trust more to this legal 
sociiiity than to the moral character, business habits, pro- 
fessional sliill, and pecuniary competency of candidates for 
their farms. 

Section 2 . — Capital rerpiired for worVunj a Faini. 

The amount of capital that is i*equiied in older that the 
l)iisiness of farniiiig may bo conducted advantageously, is 
largely determined by the nature of the soil, «tc., of each 
farm, the .system of management appropriate to it, the pnee 
of stock and of labour, and the terms at which its rents 
are payable. In the case of land of fair quahty, on -which 
the alternate husbandry is pursued, and when the rents 
are payable as the produce is realised, £10 per acre may 
he regarded as an ainoiiiit of capital which udl enable a 
tenant to prosecute his business With advantage and com- 
fort. Ill lotting a farm, a landlord not only does a just and 
prudent thing for himself, but acts as a true friend to his 
proposed tenant, when he insists upon being shown that 
the latter is possessed of available funds to an amount 
adequate to its probable reqiurcinents. 

The importance of the topics to which we have thus 
referred is hapjnly expressed by Mr Puscy, when, after 
enumerating various agricultural desiderata, ho says, ‘‘ In 
some degree none of us carry out all that is in onr power ; 
but want of capital and want of confidence in the tenure 
of farms are, I suppose, the two principal causes of this 
oimssion ” 

Section 3 . — Education of Farmers. 

Put the mere possession of capital does not qualify a 
man for being a farmer, nor is there any virtue inherent in 
a lease to iusure his success. To those must be added 
probity, knowledge of his business, and diligence in pro- 
secuting it. These quahfications are the frmts of good 
education (in the fullest sense of that term), and are no 
more to be looked for without it than good crops without 
good husbandry. Common school instmctiou will, of 
course, form the groundwork of a farmer’s education ; but 
to this should be added, if possible, a classical cumculum 
It has been the fashion to ask, “ Of what use are Greek aaid 
Latin to a farmer Now, apai-t from the benefit which 
it IS to him, in common with other men, to know the 
Rtiucture of language, and to read -with inteUigeiice the 
literature of his profession, which more and more abounds 
in scientific terminology, we believe that no better discipline 
fur the youthful mind has yet been devised than the classical 
course which is in use in our best pubhe schools. Of this 
discipline we desire that every future farmer should have 
the advantage. But the great difficulty at present lies in 
finding appropriate occupation for such youths between 
their filteenth and twentieth years. In many cases the 
sons of fanners are during that period put to farm laboiu’ 
If they aie kept statedly at it, and are made proficient in 
every kind of work performed on a farm, it is a good pro- 
fessional training as far as it goes. The more common 
one— at least as regards the sons of the larger class of 
farmers — which consists of loitering about mthont any 
stated occixiiation, attending fairs and markets, and pro- 
bably the race-course and hunting-field, is about the most 
absurd and pernicious that can well be imagined Such 
youths are truly to be pitied, for they are neither inured 
to bodily labour nor afforded the benefits of a liberal educa- 
tion. It need not surprise any one that such hapless lads 
often prove incompetent for the struggles of life, and have 
to yield their places to more vigorous men who have enjoyed 
the benefit of “bearing the yoke in their youth Unless 


young men are kept at laboui, either of mind or of body, 
until continuous exertion during stated houis, coiifinomcnt 
to one ijlace, and piompt obedience to their supeiiurs 
have ceased to be irksome, theie is little hope of their cithei 
prospeiiiig ill business or distingiuehuig ihcnischcs in their 
profession. Owing to the alteied habits of society, there 
is now less hkelihoud than over of such young pei&ons 
as we are referring to being subjected to that aiduous 
tiaimng to bodily labour which was once the uiiiveisal 
jiractice, and hence the necessity for an aiqiropriate couise 
of study to take its place Many Scottish farmers en- 
deavour to supply this want by i)laciiig their sons for several 
years in the chambers of an attorney, cstale-ageut, or laud 
surveyor, jjartly in order that they may acquire a know- 
ledge of accounts, but especially for the sake of the whole- 
some disciphne which is implied in continuous aiiplicaliou 
and subjection to superiors It is also common for such 
youths to be sent to Edinburgh for a wiiitei or two to 
attend the- class of agriculture in the University, and 
perhajjs also that of chemistry, and the Yctorinary College 
classes This is well enough in its way; hut thcro is 
wanting in it an adequate guarantee that tlieio is real 
study — ^tho actual perCormance of daily mental work. The 
agncultiiral college at Unencester appears to come more 
fully up to our notion of what is needed for the professional 
trauung of farmers than any other institution which we yet 
possess. We shall lejoice to see such opportiuutios of 
instruction as it affords multii>hed in Great Britain After 
enjoying the benefits of such a course of training as we 
have now indicated, young men u oulcl be in circumstances 
to derive real advantage from a residence with some cx- 
penenced practical farmer, or from a tour through the best- 
cultivated districts of the country We are weU aware that 
what we have now recommended will appear sufficiently 
absurd to the still numerous class of persons who bolievo 
that any one has wit enough to be a farmer. But those 
who arc competent to judge in the case can well afford la 
smile at such ignorance. They know that agriculture is at 
once an art, a science, and a business , that the researcliea 
of naturali.sts, chemists, geologists, and niechanicmiis are 
daily contiibuting to the elucidation of its principle.s and 
the guidance of its practice; and that while its pursuits 
afford scope for the acutest minds, they are relished by the 
most cultivated. As a business it shares to the full in the 
effects of that vehement competition wliich is experienced 
in every other branch of industry, and has besides many 
risks pecubar to itself. The easy routine of the olden 
time is gone for ever; and without a good ineasiiie of tact, 
energy, and industry, no man can now obtain a liveliliouil 
by farming It is desirable that all this should be known, 
as nothing has been more common than for parents who 
have sons too dull to be scholara or too indolent for trade, 
to put them to farming; or for persons who have earned a 
competency in some other calling to covet the (supposed) 
easy life of a farmer, and find it to their .sorrow a harassing 
and ill-requited one. 

Section J:. — Eai'm Zabovrers. 

The agriculture of a country must ever be largely 
affected by the condition and character of the peasantry by 
whom its labours are perfoiined. An acute observer has 
shown that in England a poor style of farming and low 
wages — ^that good farming and high wages, usually gu 
together ; and that a low rate of wages is significantly 
associated with a high poor-rate. The worst paid and 
worst lodged labourers are also the most ignorant, tlie 
most prejudiced, the most reckless and insubordinate. 
The eminence of the agriculture of Bcotlaiid is due in 
large measure, to -the moral worth and intelligence of her 
peasantry. Bor this she is indebted to the early establish- 
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ment of her parochial schools, aud to the sterling quality of 
the elemental y education which the children of her tenantry 
and pcasautiy have for generations received in these 
schools together These schools had unfortunately become 
inadequate to the increased population , but still in the 
rural districts of the Scottish lowlands it is a lure tlnn o to 
meet Avith a farm labourer who cannot both read and write. 
Apart from higher benefits, the facilities which the services 
of such a class of labourers have afforded for the intro- 
duction and development of improved agiicultural practices, 
the use of intricate machinery, and the keeping of acemate 
accounts, cannot well be over-rated. It is an interestmg 
testimony to the value of a sound system of national 
education that our Scottish iieasanti'y should be ui such 
request in other parts of the kingdom as bailiffs, gardeneis, 
and overseers. Tkecent legislation warrants the expectation 
that this inestimable blessing ivill speedily be enjoyed by 
our entire population. 

The pernicious influence of the present law of settlement 
and removal upon the English labouier is now attracting 
the attention -wliich it so urgently demands. The i)ro- 
piietors and tenants of particular parishes in vanous parts 
of England at present combine to lessen their own share of 
the burden of the poor-rate by pulling down cottages and 
compelling their labourers to reside out of their bounds. 
The folly and cruelty of such shoit-sighted policy cannot 
be too strongly reprobated. These poor people are thus 
dnven into towns, where their families are crowded into 
wretched apartments, for wliicli they must pay exorbitant 
rents, and where they aie constantly exposed to moral aud 
physical contamination of every sort From these com- 
fortless abodes the wearied and dispirited men must trudge 
in all weathers to the distant scone of their daily labours. 
One cannot conceive of a prosperous agriculture co-existing 
with such a system, nor feel any surprise that thieAung, 
incendiarism, and buulensome rates should be its frequent 
accompaniments. It is pleasant to contrast with this close- 
parish policy the conduct of some of our English nobility, 
Avho are building comfortable cottages and proA-iding good 
schools for the whole of the labourers upon their princely 
estates. 

About the middle of the 18th century, when the old 
township system began to be broken up, and the land to 
be enclosed and arranged into compact farms of considerable 
size, it happily became the practice in the south-eastern 
counties of Scotland, and a portion of tlie noith of England, 
to provide each farm with its own homestead, set down as 
near its centre as possible, and with as many cottages as 
■would accommodate all the people statedly required for the 
work of that farm These cottages, always placed in con- 
venient proximity to the homestead, are let to the tenant 
along with the farm as a necessary part of its equijiment 
The farmer hires his servants by the year at stipulated 
Avages, each family getting the use of a cottage and small 
garden rent free. The fanner has thus always at hand 
a staff of labourers on whose sorA'ices he can depend • and 
they, again, being engaged for a year, are never thrown out 
of Avork at slack seasons, nor are they hable to loss of wages 
from bad Aveather or casual sickness This arrangement 
has the further advantage of the men being removed from 
the temptations of the AoUage alehouse. So successfully 
has this system worked that the counties in whicli it pre- 
vails have long had, and still have, an a^icultural popular 
tion imoqualled in Great Britain for intelligence, good 
conduct, and general well-being. 

Over a veiy large portion of Scotland, and more especially 
in the counties lying betwixt the Forth and the Moray Frith, 
while the arrangement of farms and mode of management 
are substantially the same as those of the border counties, 
there is this marked difference, that the jiloughineii as a rule 


live by themselves iii buthiu.s. They are for the niu.'it 2)art 
uiimarned men, although not a few of them haA'^e AviA'osand 
children living under the most unfavourable conditions in 
distant toAA'ns and Aullagcs ; and so it conies to pass, under 
this bothy system, that about two-thirds of all the men 
statedly onqiloyed in farm laboiu are shut out from all the 
comfoits aud blessings of fannly life, and have become in 
consequence nide, reckless, and unmoral. Until a quite 
recent date this system, because of its siqiposed economy, 
was stoutly defeuded both by landlords aud fanners ; but 
Its GA'il effects have become so manifest as to coiiA'ince them 
at last that the .sy.stem is Avrong, and there is noAv iii con- 
sequence a general demand for more cottages on farms. 

The condition of the agiicultiiial labourers in the southern 
counties of England has long been of a most unsatisfactory 
character. The discontent that had long existed among 
them has at last, in the suinmer of 1873, culminated in 
Avide-sinead coinhinatioiis and strikes for higher AA'ages and 
better teruns. To a largo extent the labomers have been 
able to make good their demands, although at the cost of 
much unhinging of old relations betwixt them and their 
employers, and a great deal of mutual grudging and 
jealousy. The thorough heahng of chronic social lualadicfa 
IS always cUflicult, and usually deiiiiinds the i)atieiit use ci 
a variety of remedial measures We venture to ex 2 )rcs.s the 
oiiiiuou that much benefit would ensue from the aclojition 
in southern England of the essential iiarts of the border 
system, viz., cottages on each fami for aU its regular 
labourers, yearly engagements, and a cow’s keep as jiart 
of the wages of each family. ^ 

/Section 5. — TlVicif the Leffislature should do fur Afjrkulture, 

The further jirogress of our national agriculture is un- 
doubtedly to be looked for from the independent exertions 
of those immediately engaged in it ; but iinportaiit assist- 
ance might be, and ought to be, afforded to them by the 
legislatiu-e, chiefly in the Avay of ronioAung obstiuctions. 
What ■we desiderate in this respect is the rci)onl, or at least 
the imiiortant inocliBcatioii, ot the law of distraint and 
hypothec ; the commutation of the burdens attaching to 
copyhold lauds ; the reformation of the law of settlement , 
the ramoval of the lisk and costs Avliich at jireseiit intcrfcie 
■with the transference of land j the eiidownieiit of an 
adequate number of agricultural colleges, with suitable 
museums, ajAparatus, and illustrative farms ; and the com- 
pulsory adoption of a uniform standard of weights and 
measures. We desire also to see the aHe^'kd or trunk 
drainage of the country undertaken by government. Until 
this is done, vast tracts of the most fertile land in tlie 
kingdom cannot be cultiA'ated A\ith safety and economy, 
or attain to the productiveness of Avhicli they are callable, 
It is the opinion of Mr Bailey Denton, the eminent draining 
engineer, that not more than three millions of acies of the 
land of Great Britain have yet been drained Our national 
interests surely requiie that its agriculture should be freed 
from such obstructious as these, and that it should roceiA^e 
the benefit of a fair share of public proAUsion, such as is 
made for training youths for the learned professions and 
for the pubhc serAuce ; and of such grants as are given in 
aid of scientific research for the encouragement of the fine 
arts, and for the furtherance of manufactures and commerce. 

We cannot close this section Avithout referring to anothei 
grievance which has long had a most depressing effect ou 
the agriculture of particular districts of our country, and is 
now, wo regret to say, spreading rapidly to all parts of it, 

^ For confirmation and full illustration of the statements and 
opinions m the above section on agricultural labourers, the reader is 
referred to the repoi’ts of, and the evidence collected by, the “^Com- 
missiou on the Employment of Onihlren, Young Persons, and Yromi»o 
in Agriculture,” in 1870. 
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in tlie excessive pieservation of game. This e^nl lias been 
greatly aggravated since that mode of sporting called the 
battue has imhapiiily become the fashion. For tliis amuse- 
ment a very large head of game is reckoned to be indis- 
pensable, and proprietors who engage in it arc naturally 
enough led to vie with each other as to "who shall show 
the greatest quantity of game, and report the heaviest bag, 
at tlieir respective shooting parties All this necessarily 
implies a grievous w’asto of farm produce, and frightful loss 
to fanners whose crops are exposed to the incursions of the 
privileged vermin Worst of all, those hordes of game 
present such irresistible temptation to poacliiiig that the 
rural population is demoralised by it to an alarming 
extent. So long as field sports W'ere in a great measure 
rostrieted to resident landowners and their personal friends, 
they were, with rare exceptions, careful not to allow their 
tenants to be injured by game Now, however, thcie are 
multitudes of men who, having acquired wealth in business, 
are eager to engage in field sports, and ready to give almost 
fljiy amount of money for the pmulogc of doing so. These 
game tenants aie often utterly regardless of the interests of 
fanners, and cause them both loss and annoyance All this 
IS occasioning such an amount of hcait-buruingand ahena- 
tion of feeling botwccii different classes of society as cannot 
fail to have disastrous consequences A fciv years ago the 
removal of hares and rabbits from the list of animals pro- 
tected by the gaiue-Iaws would, so far at least as landlords 
and their tenants are concerned, have put an end to all this 
misery. The refusal of so moderate a concession lias in all 
likelihood sealed tho fate of these oppressive laws which 
have so long euibittero»l society and diagi’aced our country. 

Section G . — Concladimj Remarls. 

On carefully comparing the present condition of British 
agriculture with wliat it was forty years ago, the change 
for the better is found to be very groat indeed. But on 
all hands there arc many indications warranting the an- 
ticipation that the progress of discovery and improvement 
in future will bo more steady, more rapid, and more general 
-than it has hitherto been. There is not only a more general 
and more earnest spirit of inquiry, but practical men, 
instead of despibing the aids of science, seek more and more 
to conduct thei r iiivostigatious under its guidance. Experi- 
ments .are made on an ever-widening scale and upon well- 
concerted plans. Their results are so recorded and published 
that they at once become available to all, and each fresh 
investigator, imstead of wasting hxs energies lu re-discoveriiig 
wdiat (unknown to him) has been discovered before, now- 
makes Ins .‘5tait from a well-asceiiained and ever-advancing 
frontier. Formerly the knowledge of the husbandman con- 
sisted very much of isolated facts, and his procedui’e -was 
often little better than a groping in the dark. As the 
rationale of his vavion.'? processes is more clearly discovered, 
he will be enabled to conduct them with gi-eater economy 
and precision than he can do at present. A clearer know- 
ledge of what really constitutes the food of plants, and of the 
various influences which affect their growth, will necessarily 
lead to important iiiiprovemcnts in all that relates to the 
collection, preparation, and use of manures. 

What may truly be called a revolution in agriculture Is 
now in the act of rapid development, in the application of 
steam-power to the tillage of the soil, which is spreading 
on every side Enough has already been accomplished to 
show that, under the combined influence of drainage and 
steam tillage, the clay soils of England will speedily have 
their latent fertility brought into play in a manner that 
will mightily augment our supplies of home-grown bread- 


corn and butcher-meat. It may indeed now be reasonably 
anticipated that these hitherto impracticable soils will again 
take tlieir place as our best corn-growing lands, and that 
those large portions of the country where for a long time 
oiu* national agriculture presented its poorest aspect, may 
ere long exhibit its proudest achievements. 

In closing this rapid review -of Bntish Agriculture, it is 
gratifying and cheering to reflect that never wms this gi’eat 
branch of national industry in a healthier condition, and 
never were there such solid grounds for anticipating for it 
a steady and rapid progress. The time has hardly yet gone 
by when it was much the way with our manufacturing 
and ti-ading men, and our civic population generally, to 
regaul our farnieis as a dull, plodding sort of people, greatly 
inferior to themselves in intelligence and energy. Many 
of them seem now, however, to be awakening to the fact 
that their rural brethren possess a full share of those 
qiiahtics w'hich so honourably distingmsh -the British race. 
Nay, some of them may have experienced no little surprise 
■when they became aware that in a full competition of our 
■whole industrial products with those of other nations, as at 
Bans ill 1855, and at similar and more recent international 
expositions, the one department in wdiich Britain con- 
fessedly outstripped nil her rivals was not in any of her 
great staple manufactures, but in the live stock of her farms, 
and in her agricultiiriil implements and machinery. 


Lkt of Flaks accomjiaiiijirtg this ArUcle. 
late 

No 111. Plan of Coveicd Iloinesleail for a small Farm, by Jilr J. 
Cowie. 

17. Ground Plan of Steading and Offices on tho Homo Fam 
of the Sail of SoutLoslc. 

V Shortboin Pull and Cow. 

AT. Ileielmd Bull, anil South Doahi Ewe ami Lamb. 

ATI. Cheviot Ewe and lllackfaced Heath Sheep. 

Vni Leicester Run nml Eire. 

IX. Hornsey Mnish Ewe, ami Sow of tho Laige F.iiglibli Breed. 


The foUowhig descriiition has been supplied along with 
the plan given in Plate IV. : — “ It represents tho ground 
pUn of a steading of offices recently built on the homo farm 
of tho Earl of Soiithoslc, planned by Charles Lyall, Esq , 
his lordship’s f.actor. It contains a powerful tlirashing- 
inill, corn-bruiser, oil-cruslicr, chaff-cutter, and turnip- 
sheer, all driven by a portable steam-engine; and is amply 
snpphcd -n-itli w-atcr for the troughs, and is lighted by gas. 
It may be regarded as a model, containing as it does all 
the conveniences and appHiinces necessary for tlio complete 
development of the stock and implement departments. It 
is calculated for an occupancy of 500 acro.5, and W'as built, 
including tho steam-engine, at a cost of about ^5000.” 

Tliis plan may very well illustrate the present state of 
opinion as to whether or not cattle should be kept "wholly 
under cover. It gives an affirmative answer to this ques- 
tion in the case of fattening cattle ; but for breeding stock 
of all ages it prondcs accoiiunodation in open yards. This 
we consider the best arrangement ; for it is impossible in 
the case of breeding stock to retain that fine coat of hair 
w'hich so enhances the good looks and value of high-class 
cattle -without such an amount of exposure to tho weather 
as is afforded by open yards -with covered sheds. There 
13 one feature in this plan wffiich "we cannot but regret, 
viz., its bothy. It is indeed one of the best of its kind, 
having a separate sleeping-place for each of its inmates, 
and suitable arrangements for their cleanliness and com- 
fort ; but the meanest cottage in the country, inasmuch as 
it admits of family bfe, is to be iireferrecl to the most 
perfect bothy. (j. w.) 
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No treatise on agriculture 'will in tliese days be con- 
sidered comijlete which does not take note of some of the 
various inodes in which the treatment of the soil may be 
affected by variations in the cultivating occupici’s form of 
tenure. A farm may be the property of its occupier, or 
be held by him at will or on lease. According to its 
extent it will be the subject of grande or of 2*etite cidture, 
expressions which in the following pages will be Angheised 
as large and small culture or fanning. If a farm be of 
small size, and if its occupant be also its owner, peasant 
proprietorship comes into play. If it be let, its rent may 
consist of a pajunent of preclctennincd amount in money 
or 111 kind, or may, instead of a fixed portion, bo a pre- 
determined proportion of the aiuiual produce. It may be 
let to cue individual, singly responsible for the rent and 
for all imposts, fiscal or other, and exclusively entitled to 
the whole of the remaining net produce, or it may be held 
ill common by any number of coparceners, all co-operatmg in 
the cultivation, and jointly and seveiully responsible for the 
rent and other dues, and all participating in tlie net profits. 

Each of those sy.stenis has its advocates, and of one of 
them, at least, the admirers are so much enamoured as to be 
unable to perceive merit in any of the rest A judgment 
upon them that would be gGiierally acceptable is theieforo 
impossible, and need not be attempted here. Nothing 
more will bo aimed at than such an imjtarlial estimate of 
the advantages and disadvantages of each as may help an 
unbiassed reader to judge for himself, 
renanoies I. In regard to tenancy at will and to leases, little 
Et will anil need added to the observations made in previous 
laasea,’ chapters of this ai'ticlo. For the eomsideration, how- 
ever, of those who insi.st on tlio undoubted fact that 
in Great Britain, where tenancy at will is still the nilo, 
and leases as yet only the exception, the same fainilie.s, 
although liable to bo ousted at six mouths’ uoticc, are 
nevertheless often found occupying the same land from 
generation to generation, the following may be sngge.sted 
as a not improbable explanation of the landlord’s nou- 
exercise of the power of eviction It may perhaps be not 
so much that the farmers really coufound past continuity 
with future permanency of tenure, as that their want of 
security for the future prevents their investing hberally in 
improvements, and thereby bringing the land into a con- 
dition calculated' to attract higlier bidders for its possession. 
Such increase as docs take jdace m its lettable value is 
chiefly due to onliaii cement of the prices of piroducoj and 
to a rise of rent proportionate to such enhancement the 
old tcnant.s readily submit rather than be removed. The 
principal loser here is the landlord, whose short-sighted 
policy deleis liis tenants from a species of enteqirise the 
benefit of which would eventually become pnucipally his 
own. If the tenants took the trouble to make the eom- 
pansou, they might, it is true, deliberately prefer the mere 
cliauce of a long series of years at a low rent to the cer- 
tainty of the same low rent for a limited tenu, coupled with 
the nearly equal certainty of a rise of rent at the end of 
the term. Their gains in the former case, they might 
argue, however meagre, might at least he easily earned; 
whereas materially to increase them in the latter case, 
although perhaps posisible, would be possible only at the 
expense of much anxiety of mind as well as of much 
extra sweat of the brow. 

Large II Of grande culture, or large fanning, it may perhaps 

farming. Iq thought almost superfluous here to enumerate ^e recom- 
mendations, which indeed on one condition are obvious and 
incontrovertible. Provided a large farmer be possessed of 


capital duly proportioned to the extent of his holding, and of 
intelhgence to employ his capital judiciously, his husbandry 
can scarcely fail to prove abundantly satisfactory In a 
tenitory entmely parcelled out among farmers of this de- 
scnjjtioii there would, from a purely agricultural point of 
view, seem httle left to desire. The system certainly ap- 
proaches towards the realisation of the great oliject of all 
agriculture — that of the production of the greatest pos- 
sible c^uautity and the b&st possible quality of raw material 
for the use of man. The distinguishing characteristic 
of large culture is the scope it affords for the appli- 
cation to husbandly of the great principle of division of 
labour. A well-managed large faim is indeed a factory 
for the production of vegetable and aniiiial substance. 
The extensive scale on which operations are there earned 
on necessitates the employment of several persons, to each 
of whom some special occupation may be assigned, and 
constant practice naturally increases the labourers skill. 
Time, too, is saved which would otherwise be lost in 
turning frequently from one occupation to another; and 
there is also a further saving in ini piemen ts, large and 
small, and in draught cattle, fewer of -w'hich will suffice 
for the tillage of a given area held entire than would 
bo needed if the same acreage were divided amongst 
numerous tenants. Some, again, of the more important 
of agricultural operations, and notably those of dramaga 
and urigation, are in many situations incapable of being 
efficiently performed except on a large scale , and though 
they may be, and often aio, most efficiently perfonned 
on the very largest scale by a combination of small land- 
holders, still every sucli combination must necessarily 
be preceded by negotiations mvolnng nidefiuitely pro- 
longed delay, with winch a single individual, occupying 
tho entire tract, could at his option dispense. And 
a similar lemaik applies to the costlier mijileincnts and 
machines, in tho afloi>tiun of which associations of small 
farmers may slowly follow tho example of individual large 
famions, but which they would not, without such example, 
have thomsdvGS adopted — whicli, indeed, unless previ- 
ously patronised by large farmers, would never havo been 
offered for their adoption. Probably no inventive genius, 
however disinterestedly ardent, would have been at tho 
pains to devise a steam thrashing-machine or a steam 
plough, had tbere not been wealthy agriculturists, some of 
whom might readily be persuaded to risk, at their own 
cost and charges, an immediate trial of any promising 
invention. Fanners of limited means, even when living 
m tlie same neighbourhood, would have to be educated 
into faith in the novel apparatus before the inventor 
would get a single specimen taken off lus hands. 

Resides, wlierevpr largo fanning piiiviiil!?, laigp iirojiertios .are its 
invariable concomitants; and vlici ever it is tlie fashion for pro- 
pnetors to reside on their estates, many of thoin are sure to amivse 
themselves 'vrith fanning Very likely, if they were to count the 
cost, tliey might find the. amusement an expensive one. Not im- 
possibly they often spend on the land a<? niueli as they get hack 
Irom il or even more, the expenditure in that case at best producing 
only ila bare equivalent. Jliit the same expenditure, unless so 
applied, would as likely as not have remained utterly unproductive, 
being devoted to some other amnsement, or to mere parade or 
luxury, from lirhicli no tangible return whatever would he possible ; 
so tliat its application to agncultuml extravagance is vudually a gain, 
in the sense, at all events, of preventing total loss. Noi in that 
sense only; for rich men who take to farming as a p^time aro 
precisely those most likely to be forward in imroug new inventions 
and new processes to the test of experiment ; while the experience 
thereby acquired, instead of being jealously concealed, is liberally 
published far and wide, so becomidg the property of the whole body 
of fanners by profession, and serving them, according to ciroum- 
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stances, £is> a ^luile to lollo^\ oi a lic.u’oii to avoid Evci’y one 
interchted in siu*h iiiattcis knows how inucli has heen done in this 
way by successive Dukes of Bcdlord and Poitlaudand Marquesses 
Towusheiid , by the late Earls of Leicester and Scaiboiough and 
Eail Spencer ; and by the piesent Earl of Ducie and Earl Givy ; nor 
are thine niauy ways in which a landed anstociaey can better lebut 
the lepioacli of mutility than by thus doing honour to agiiculture, 
and having tlie lionoiii lelleeted back on themselves 
As alicady hinted, howcvei, it is only on condition of being con- 
duc ted with .uleijuate capital that large laiiniiig can succeed Tiue, 

with deiicii nt capital snitdl fanning could succeed no better, per- 
iiaps indeed not so well , hut then theio is much moie dangtn- of the 
iieedlul caiiital being wanting to a large hiimer than a small one. 
17hatevei, iiom £5 to £20, he the desirable pro}ioi'tiou i>ei acre, tire 
uiiinher of peisons possessing the £50 or £2U0 leqiured for stocking 
a fawn ot ten acres is likely to he eveij’wlieie many tunes moie 
than fifty -fold that of those possessing the £2500 or the £10,000 
winch a single faim of 500 acics would recpire. Besides, iu conn- 
trius ahoinnhiig with fo''tunate individuals able to count their 
jioiinds sterling by the thousand, promising modes ot investing 
such coiisideiuhle aiinia abound pioportioually ; and even in a 
country so exceptionally rich as our own, the nuinhei of capitalists 
prepared to invest their thousands in famnng is sadly below the 
number ot farms which would he all the better ior having the same 
lliousaiiils so invested. "We are jnstilied then hy cxiKUience lu 
saying, that wlieiever laige fanning is the rule, there will pioluhly 
he Very ni.iny ftumeiri witiiout adequate cajutid N^ow, in agi'icul- 
tiire, inadequate capital means, among othei tliuigs, insutfieient 
live stock and insnf/icient nmniiie, and, as an inevitable consequence, 
defective mops. It means, in short, mipeiteet cultivation 

III. From these promises it would apparently result 
that small farmers will genoially be more nearly pro- 
vided -with the capital required for them business than 
large ones, and such seems to be actually the fact vrhere- 
ever peculiar circumstances have not been at work as pre- 
ventives. It as not indeed so in Ireland, where feudal 
oppresiaion or anaxchy, alternating with aheu misrule, has 
111 all generations made destitution the heritage of the 
peasantry. Neither is it so in France, where the swarms 
of petty landholders had little of either precept or examine 
to teach them that to employ their spare napoleons in 
thoroughly cultivating the few acres they alnady posse.ss, 
would be a much better investment of their money than 
the purchase with it of an additional acre or two to he as 
imperfectly cultivated as the rest. In England the system 
of small cultivation, strictly so called, lias probably ceased 
to exist, now that amateur fanning has come so much uito 
fashion, and tliat the instances have become comparatively 
so numerous of men of coiisidorable substance turning 
to farming for a livelihood. It will uot, how’over, help 
us much, ulieii endeavouring to ascertain the relative 
merits ot two rival agiicultural sy.-stem.s, to contrast good 
specimens of the one and bad s 2 iocimens of the other. If 
we would accurately gauge their respective caiiabilities, we 
should take them both at their best, and the coiiqiarison 
here of large with .small farming will accoi’thngly he of the 
former as it pieseiits itself in England, and of the latter as 
developed in Flanders. Now, in the territory first named 
the average caiiital of occiqiauts of 100 acres and upward.s 
would certainly not be understated, and would probably 
be materially overstated, at £6 per acre, yet dc 
Laveleye, while giving £8 as the avoiage for Flanders 
(where the medium size of farms is but 7h acres in the 
western, and no more than 5 acres in the eastorn province), 
adds that good farmers, judging of others by themselves, 
would call that sum much too huv even for an average; 
and further remarks that, altliougli a small tenant may, on 
entering, have only £8 an acre, the additions he is con- 
tinually making to his live stock, and his coutinually 
increasing purchases of manure, commonly raise tlie £8 to 
£1 6 bef 01 e the expiration of his lease. Ho also informs us 
that in other Belgian districts — in the Hesbayan portions 
of Brabant and Hainault, whereof one-sixth is occujiied by 
farms of 100 acres and upwurds, and in the Condrusian 
portion of the province of Namur, where tanns of 250 
acre.s and upwards arc pretty numerous — a farmer’s average 


ca 2 )ital is estimated at between £5, 12s and £6, Ss , and 
between £3 and £4 per acre respectively. Tru e, as already 
intimated, there are certain desciaptions of stock on which 
the small farmer’s expenditure must neccssaiily someAvhnt 
exceed his rival’s— ton Flem sh farmers of 10 acres each 
being probably obhged to keep ten horses, while an Eng- 
lish faiuner of 100 acres might not perhaps have occasion 
for more than a pair, reducing also his number of carts, 
Xdoughs, and the lilte, in similar proportion. But aftei all 
reasonahle deduction on this account, the balance of caidtai 
remaining for the purchase and maintenance of those annuals 
and matciials of AvJneh no farmer ever has too many or too 
much, is in general much greater in the Fleming’s case than 
in the lilnglLshmau’s. “ It would startle the English fanner 
of 400 acrc.s of arable land,” said Mr Bham forty yearn 
ago, “ to be tohl that he should constantly feed 100 head 
of cattle, yet tins would not be too large a proportion if 
the Flemish system w^ere strictly followed, a boast for every 
3 acres being a common Flemish xiroportion, and on very 
small ocmiKttions, where spade husbandry is used, the pro- 
portion being still greater.” “ That the occupier,” he pro- 
ceeds, “of only 10 or 12 acres of light arable sod. should 
ho able to miuutain four or five cows may appear astoiiish- 
mg, but the fact is notorious throughout the Waes countiy." 
These statements are of somewhat ancient date, but are 
still as applicable as ever. Dining a recent tour through 
Belgium, the present writer visited two farms near St 
Nicolas, in the Pays de Waes — the fiist two that came ia 
his way. On one, of 10 acres, he found four cows, two 
calves, one horse, and two pigs, besides rabbits and pouliiy. 
On the other, of 38 acres, one bull, six cows, two heifers, 
one horse, and seventy-five shee2) — ^tliese last, however, 
being allowed, in addition to what they got on theh ownei’s 
ground, the run of all the stubbles m the commuiio ; the 
whole commune, on the other hand, being allowed the u.'-e 
of the bull gratis. A few days later the writer wont over 
a farm a few miles from Y 2 )res. On this, of 32 acres in 
extent, he counted eight cows, six bullocks, a calf eight 
weeks old, and four pigs. To possess plenty of live stock 
is to possess in an equal abundance the first requisites of 
sustained fertility. “No cattle, no dung, no dung, na 
crop,” is a Flemish adage; and tho wealthiest of English 
agriculturists are less 2 >roiligal of ni.uniro than the FlemLsh 
2 )ea.santry Mr Caird, iu bus insti-uctne and interesting 
tieatise on Unyhsh Ayricidtarc, cites as something cxtin- 
orihiiary that, for a farm six miles fioni Manchester, manure 
should have heen bought at the laie of 12 or 13 tons an aero; 
but tins, which in England passes for lavishiie.ss, nuglit 
seem more like niggardliness in Flanders; for tJicro fiom 
10 to 15 tons of good rotten dung and 10 liogslieads of 
hquid from the urine tank, 2’er acre, are quite common 
sacrifices and libations to the Sterciiline Salurn, and some 
30s. worth of 2 '>m’chased fertiliseis — ^bonos, wood-a.shcs, 
hnseed-cake, and guano — are not uufreqiiently siqioradded. 
Nay, when potatoes are the cro^) for whose increase the 
deity is xiivokocl, GO tons of manure per acre are no iiiiusu.il 
quantity to lay on. The holder of the farm of 32 acres 
near Y 2 Jres, just alluded to, assured the writer, in his land- 
lord’s presence, that, over and above what his own cattle 
su2‘)2)ly, he 2 >urchases manure to the value of no less tlia/i 
£200 annually. 

One of the resiiecta m iiliidi small culture lias been arlmittoil t<i 
stand at some disadvantago m compaii&oii with large is that o! 
division of labour ; hut against whatuver loss of time or even infe- 
liority of skill may result fiom the necessity there is for each of the 
lahonrers engaged in the former cultme to occuiiy himself with 
a vajioty of operations instead of confining himself to one, arc to be 
set the additions voluntarily made to the labour employed, and also 
its superior heartiness. The tillage of a small fann is exccutet 
often entirely, and always in gieat iiuusnie, by the farmer huna'lf 
and members of lus family; and wlien these liave adequate 
security that the entire increase of the soil, over and above a spci.tfwil 
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quantity, will belong to tlieins(‘lve&, they geneially do theii utmost 
to make the iiiciciifae as huge as i)o&sible Not, iiideed, alw.ij's 
iiidustiy, 111 common •with other viitues, is gicatly inlluenced by 
example , an<l small Icaseholdeis, or even small fieeholdcis, thinly 
interspeised among iiiinieious tcnaiits-at-wnll, are much more likely 
to accept as then staiulaid of becoming exertion the habitual list- 
lessness of tlie hitter than to sot up an independent staudaul of 
their own. Wbeie, however, small farnicis aie m a decided 
m.ijoiity, they are, unless some extraoidiiiaiy ciiciuast.mces aie in 
opeiation to dex>iess then encrgv, sure to appi'ai as models ot dili- 
gence Then activity is not then restricted within set houis of 
woik. 'Whenever a thing leqiincs to be done is with them the 
propel time for doing it, and early and late, consequently — long 
boloro the lured joiiiueyman comes in the inoming and loiigaftei 
he has gone home in the evening — they may be seen alield, doing, 
too, wdiatever they do, not only with all then might, but with all 
the heed which iieople usually bestow on their own alhiiis, even 
though they bestow' it on nothing else. In paiticular, they w’aste 
nothing — least of all anything that can bo used as manure. Now', 
there are no crops which would not he the better for such sjiecial 
attention, and there are some to w Inch it is an almost indispensable 
condition of exeellencc. Flax, hemp, hops, wine, oil, and tol)acco 
furuish instances of cultuio in which the individual plants icqiiirc, 
or at any rate abundantly lepay, separate caio Jhit such minute 
attention no .siipei vision can ensuio — no rate of hue can command. 
It 18 habitually ipiidered by those only who are diieetly interested 
in rendering it, or otheiw’ise directly stimnlati'd — by tlie small 
laimer and tlie small farmci’s w'lfe and childien all working with 
their ow'ii hands for their own behoof, and by his sei rants, if he 
have any ; for that must he a pitiful cieatiire mdeed who, with his 
employer working hy lus side, will let his emjJoycr w'oik liaider 
than himself. Herein, then — (in the greater quantity and better 
quality of woik which the same number of peraons will do in small 
IS compared with largo fanning)— consisting the distinctive e\(el- 
kneo of the foimer system, how far does tins counterbaUuico the 
lupenonty of laige fciiming m regard to the saving of lal>our and 
implements * Tlieie can he no more conclusive mode of answeimg 
this question than by contiastiug the substantial results of the two 
.systems, adopting as le.sts the lespective amounts both of gross ami 
of net produce. N ow, in England the average jncld of w’heat iier acre 
vra.s 111 1837 only 21 bushels, the highest average for any single 
county being no inoio than 26 bushels The highest avemge since 
claimed for the w'holo of England is 32 bushels, hut this is pio- 
nouuced to he much too high by the best, perhaps, of all authoii- 
ties, Mr Caird, w'lio gives 26 i bushels as “the average of figures 
lumished to him by competent judges m all parts of the kingdom,” 
adding, as the ro.sult of lus own observation, that 32 bushels, as an 
average produce, is to be met with “only on farms where both soil 
and manageineut aio superior to the present average of England ’’ 
In Jersey, however, wlioie the average size of faims is only 16 acres, 
the average ;^ioduco of wheat lor the live yearn ending with 1833 
was, by olficial investigation, ascei tamed to be 40 bushels. In 
Guernsey, where farms are still smaller, 32 bushels inir aeie w'as, 
according to Inglis, considoied, about the same tune, “a good, hut 
still a common, ciop ,” and the light soil of the Channel Islands is 
naturally by no means particularly suitable for the growth of 
wheat That of Flanders, onginally a coarse silieious sand, is par- 
ticnlai’ly unsuitable, and accoidingly little wheat is sown there, but 
of that little tlie average yield, at least in the Waes district, is, 
according to a voiy minute an<l careful obseivcr, from 32 to 36 
bushels. Of barley, a more congenial coieal, the average is m 
Flanders 41 bushels, and in good ground 60 bushels ; while lu 
England it is piobahly under 33, and w'ould certainly be over- 
stated at 36 bu^els. Of course the English averages are consider- 
ably exceeded in particular localities — on such farms, for instance, 
.13 those of Mr Paget, near Nottingham, and of Mr Stansfeld, in 
the IVost Riding of Yorkshiie, wheat croiis of 46 bushels per acre 
being not extraordinary, and of 56 bushels not unknown ; but these 
exceptional cases may be more tlian matched in Guemsey, where 
the largest yield of wheat per acre, in each of the three years endmg 
with 1847, was piroved to the satisfaction of the local agncultm’al 
society to have been not less than 76, 80, and 72 bushels respec- 
tively. Of potatoes, 10 tons per acio w'ould anjrwhere in England, 
even on the rich “ivarp lands” bordering the tidal affluents of the 
Humber, be consideied a high average crop j but in Jersey the 
aveiago is reckoned at 15 tons, and near Tamise, in eastern 
Flanders, Mr Ehain found a cultivator of 8 acics of poor land rais- 
ing nearly 12 tons from one of them. Clover, again, “the glory of 
Flemish faiming, ” “is nowhere else found in such perfect luxuri- 
ance” as in Flanders, where it exhibits “a vigour and weight of 
Iffoduce tiTily surprising," especially when it is discovered “that 
such prodigious crops are raised from 6 lb of seed per acre.” Most 
of the other green crops, and also most of the root crops, grown in 
Flanders deserve to be spoken of in similar terms ; and to the 
extraordinary number of cattlo fed upon these green and root crops 
reference has already been made. If any reliance may be placed on 
those statistics, it cannot, however startling at first hearing, he too 


much to affirm that m the Channel Iblauds and in blandcis the 
aveidge of gioss luodiici) is gieater than in England by fully one- 
fourth, or say by the equivalent of D bushels of wlieat per acie. 

Gross produce, liow'cver, is not the only thing to be 
considered, for thoie is no doubt that on equal areas 
small faimiug employs more hands than large, and it 
might be that the eiitiio produce of a .small farm ivas not 
more than sufficient to teed the extra months. This 
W'ould not necessarily be an evil, unless on the assump- 
tion that the condition of agricultmal lubourcis is neces- 
saiily so wretched that an increase in their mnnbcr is 
tantamount to an increase of W'retclicduess Possibly, 
however, the extra produce might be less than sufficient 
to feed the extra mouths, so that the quantity of net pro- 
duce remaining available for sale to the non-agncultural 
poitiou of the community w'ould ho diminished ] and, if 
this wore really tlie fact, it might be conclusively con- 
demiiatoi'y of small farming, hl’or, to prove that it is 
not the fact, wall it suffice to uige that land, W'hen divided 
among numerous occupants, commonly fetches a much 
higher rent than wdieii united into a few extensive hold- 
ings — ^that whereas, for example, 30s. an acre would in 
England be considered a fair and even a high rate fur 
middling land, it must be very middling land indeed 
which in Guemsey will not lot for at least £4, while in 
Switzerland, another territory of /u'f/fe cidture^ the average 
rent m £G. For these higher rents might bo the results 
of all incident, not of cultme, but of tenure — of that 
excessive competition for land which is unhappily a too 
frequent accompaniment of small farming. Neither will 
It suffice to show tliat, although the agricultural popula- 
tion of a nunutoly-divided tciiitory is always far denser 
than that of one of large farms, certain territories of the 
former description are nevertheless among those which 
maintain the largest manufacturing and commercial popu- 
lation — Belgium, for instance, being second to England 
alone in that respect, and Switzerland and Bhenisli 
Prussia being likewise cases in point. For it may obvi- 
ously be replied that the non-agricultural classes of a 
community need not bo entirely dependent for food on 
homo produce, but may derive part of their supplies from 
abroad, and it may generally be impossible to ascertain 
what is the proportion imported. This objection does 
not, indeed, apiily to the Channel Islainls ; and Mr W. T, 
Thornton has, in a new edition of his jTlea fen' Feasant 
Fropneiors, been at considerable pains to prove that in 
Guernsey two, and in Jersey four, non-agricultural inhabi- 
tants are maintained on the produce of every acre and 
a half of cadtivated laud, whereas in England only one 
such person is so fed. Be this as it may, a preferable, or 
at any rate more generally applicable, test is the propor- 
tion between the extra production of small farming and 
the consumption of the extra lahonrers therein employed. 
Now, in Flanders and in the two principal Channel 
Islands the agricultural population is about four times as 
dense as in England, being at the rate of about one person 
for every 4 acres, instead of oiio for every 17 ; but cause 
has also been shown for believing that in Flanders and in 
the same islands the average produce of the soil is greater 
than in England by the equivalent of 9 bushels of wheat 
per acre, or of 153 bushels for every 17 acres. But 153 
bushels, or say 19 quarters, of wheat is much more than 
three persons — and these not aU adult males, but, more 
hkely, a man, a woman, and a diild — ^would consume, 
even if it were supplied to them, and there werfe nothing 
else for them to eat, and is fully three times as much as 
three such persons of the farm labourers’ class in any part 
of Europe have the means of procuring. After deduction, 
therefore, of their consumption, there would still remain 
available for sale to non-agriculturists, from the produce of 
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17 acres under small culture, tlic equivalent of iieaily 100 
bushels of ubeat more than could be .sjiared for the same 
purpose from an equal extent of land under a laige fanner. 
These conclusions are not put forward as more Ilian 
roughly ajiproximate, nor, indeed, in the present disgiacc- 
fuUy (lefoetivG state of Entish agricultuiul statistics, are 
any hut rough approximations on the subject possible. 
But, unless very uide indeed of the truth, they must he 
acknowledged to furnish adequate reason why niral 
magnates should not engross all our praises, and why the 
honest agricultural muse should reserve a shaio of com- 
mendation for small Icaselioldiug farmeiu also, 

L.i'saut IV. And while so much can bo said for small leaseholders, 

‘ it LS obvious that eveiy one of the arguments adduced in 

i:.<tor3. fj^Your of that class aiiplios with redoubled force tc smill 
frcdioldcrs cultivating their own freeholds A jieasant 
propnetor, whose whole pioduce belongs to himself, is 
of course richer than he would be if he bad to pay rent 
— can more easily bcai* the expenses of cultivation, of 
procuring jiropcr impleineuts and manure, of drainage and 
u’rigation, and of the keep of live stock Small lease- 
holders, as a class, lay out more money on their laud, in 
proportion to its extent, than large occiquers; but a small 
freeholder has more money to lay out tlian a leaseholder 
of the same degree, and has besides stiungcr motives for 
laying it out on improvements. “ A small proprietor," says 
Adam Smith, “ who knows eveiy part of Ins little terri- 
toiy, who views it with all the affection winch property, 
especially small property, iiatiu-ally inspiies, and who, upon 
that account, takes pleasure not only m cultivating hut in 
adorning it, is generally of all improvers the most indus- 
trious, the most intelligent, and the most successful." It 
might have boon added, that he is likewise the most euter- 
prishig, He need not carefully calculate whether his outlay 
wiU he fully recovered by him within a certain term of years; 
he has oulyto consider whether the increased value of Ids land 
will be equal to fan* interest on the sum wliich the improve- 
ments will cost. He does not require that tlie principal 
should ever be returned. He is satisfied to sink it for ever 
in his own land, provided that, in that safest of all invest- 
racnt.s, it promise to jield a perpetual annuity equal to 
what would be its auiiual increase in another employment. 

Again, the peasant proprietor has the strongest po&sible 
incentives to diligence. A man never •works so well as 
■when paid by the piece ; but even then, the more he is 
paid, the better he W'orks. The small leaseholder, not less 
than the small projirietor, is jiaid in jffojiortion to his 
labour, but the latter is paid at a higher rate, for he takes 
to himself the whole fruit of his labour, while the foimer 
must content himself ■w’ith part. The proprietor, too, 
kuo'ws that, so long as his labour continues equally pro- 
ductive, his remuneration W’iU remain the same; while 
that of the tenant, though augmented solely by Ms own 
exertions, may he diminished at the expiiation of Ms lease. 
Besides, many rural operations yield no jirofit until after a 
long lapse of time; and the annual jirofit of others is so 
small that the enj'oyment of it in perpetuity is requisite to 
recompense the labour expended. Such operations are 
seldom undertaken except by proprietors. No tenant would 
thinlc of planting an oi chard such as Arthur Young saw 
near Sauvo on a tract consisting “ seemingly of nothing 
but bare rocks;" or, as in the mountains of Languedoc, 
would “ carry earth in baskets on the back to form a 
garden Tvhere nature had denied it;" or would enclose 
and till fields and gardens on a “wretched blowing sand 
naturally as wMte as snow." But, as Young exclaims, 
“give a man the secure possession of a bleak rock, and he 
w3l turn it into a garden !" There is “ no way so sure 
of carrying tillage to a mountain-top as by permitting 
the neighbouring ■villagers to acquire it in property. The 
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magic of property turns sand to gold ” It may perhaps 
be objected that the gold docs not repay the cost of trans- 
mutation, and that therefore the laboim expended upon it 
Los been wasted, and no doubt a monied speculator, who 
sliould engage m such alchemy with lined labour, might 
never recover the amount of his outlay But— and here 
comes a conclusive answer to those who, instead of admir- 
ing such aclucveinents, coudemu them as mere waste of 
power — ^the ^Kiasaiit -who performs them on his own account 
perfonns them with labour which would olhennse be 
valueless at that particular time. AYheii the hired joiu'uey- 
luaii has carued his day’s wages, and gives himself up 
to lest or aniiiscniciit, the little landoivncr is content to 
recreate hini&elf by turning to some lighter w'ork. It is 
suificicut amusement for him to -ivccd or wuter lus cabbages, 
or to tram or iinmo his fruit-trees; and, in wet or wintry 
W'eathcr, when outdoor woik is scarce w'orth paying for, 
and when the day-labourer imnst often roiuain idle because 
no one wiU employ hmi, then it is that the independent 
cottager builds up terraces on the steep hillside, or lays 
the site of a garden among rocks. It is, in short, one prune 
excellence of peasant proprietorshii) that it stirs into 
activity laboiw winch otherwise would not have been 
exeited — in other woids, would not have existed, and the 
fruits of W'hich, consequently, how'ever insignificant, are 
at any rate all pure gain 

The pastoral hilies, by whicli most civilUucl coniiliios wcio 
originally occu2neil, liave almost invariably been followed, cither 
unmciliatcly oi aftpr a certain lutoival, by a race of peasant pro- 
prietors Tlio icToliibou has tnlccn i>laco at dilTcrent stages of 
national piogrcss, but .scaraoly an instance can bo mentioned in 
which it has not occurred sooner or later In tcmtoiios of very 
small extent, veiy Ixincu or much iuteiseuted by mountains, nvors, 
or other natural barucis, it has commonly U‘on coeval with the 
fiirt aiqnopnalion of land by itidividimls. In such fiitiintions, the 
original tubes of noimid herdsnicu must nccessaiily have boon 
small for want of pasture ; and tho same L'ans(‘ must have iireveiited 
any individual fioin aeipiiiing voiy gieat uumlicra of cattle, and 
from veiy gi'eatly sraimsing lus comiiamons in w(*a]th and power. 

All must nave been ne.Tily equal in rank ; and, whenever a partition 
of their common tumtory was losolved upon, eveiy ono, no doubt, 
made good hw daim to a sliaro. On the otlier hand, in couiitiips 
containing abundance of good pastime, sejiaiato tribes might exjjand 
indefinitely, and the cattle of single proprietors be counted by 
thousands and tens of thousands. Great wealth w'ould then imply 
gieat dis^ianty of rank, and lich herdsmen woidd have many poor 
TOlaincrs entiraly mdebted to their bounty, and eouscijuently entirely 
devoteil to tlieii semce. Such dependants, when the community 
passed from a migratoiy and pastoimi to a stalionaiy and agricultural 
condition, could jrat fonvaiu no luetensions on ILcir own behalf. 

Their relation to their masters would reanam the same as before, 
or rather would be exeluiiigod for a more stiingeiit foim of bondage. 

From scivants they would become serfs, and tho duty assigraed 
to them would ho that of tilling their masters’ fields, as they had 
proviou&ly tended hw herds. In the comse of ages, however, they 
would impcrceiitibly acquire some imimrlant privileges, hesiding 
for many successive geneiations on the lands allotted to them for 
their own subsistence, and paying to their lord always the same, or 
neai’ly the same, portion of the produce, they w'ouhl come at length 
to bo regarded as conditional pTOi>rietors of their rcRiicetive holdings, 
or as peipetual lessees at a quit and almost nominal rent. Their 
proprietory title, although at fiist merely [irescriptive, would be 
eventually legalised; aud thus it is that from villeins and serfs has 
descended a progeny no less lespectable than English cojiy-holdei's 
and Oenuan bauera. 

V. In one or other of these ways almost every country Mdtayagc, 
on the face of the globe which has passed regularly through 
the various stages that separate barharism from civilisa- 
tion, has been at some period, as many are still, occupied 
in gi’eat measiue by peasant proprietors. In those 
countries, however, in w'hich peasant jiroprietorship has 
been evolved from serfdom, there must have been, inter- 
mingled "with the lands held by servile tenure, others, not 
less extensive, in the immediate occupation of a rural 
aristocracy. These seignorial domains would long con- 
tinue to be cultivated by the serfs or slaves of their re- 
spective owners, hut as feudal and domestic riavery fell 
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iato desuetude, the landlords, in order to get their lands 
tilled, -would he reduced to the necessity of holding out 
inducements to free hushandmen to lend their assistance. 
In England, where, thanks to the comparatiye security 
enjoyed by industry, plebeians of some substance -were 
already not rare, it might suffice to offer tenancies for 
terms of years or for lives; but, in those continental 
countries in which feudal misrule had given way, only to 
he replaced by monarchical tyranny, it was generally 
necessary for the landowner, who desired that his farms 
should be tolerably stocked, to stock them himself. Hence 
arose a system which, having never existed m England, has 
no English name, hut whiJi in certain provinces of Italy 
and France, -Rffiero it was once almost universal, and is still 
very common, is called mezztria and mtlayage, or halv- 
ing— the halving, that is, of the produce of the soil between 
landowner and landholder. These expressions arc not, 
however, to be understood in a more precise sense than 
that in which -we somethiics talk of a larger and a smaller 
half. They merely signify that the produce is divisible m 
certain definite proportions, whicli must obviously vary 
with the varying fertility of the soil and other circum- 
stances, and Avhich do in jiractice vary so much that the 
landlord’s share is sometimes as much as two-thirds, some- 
times as little as one-third Sometimes the landlord 
supplies all the stock, sometimes only part — the cattle 
and seed perhaps, ivhile the farmer proaddes iiiiplemciits ; 
or perhaps only half the seed and half the cattle, the 
fanner finding the other halves — taxes too being paid 
wholly by one or the other, or jointly by both. 

Kow, -ffitli vliatever viitne a system like this may be coiulition- 
ally cioditoJ, it plainly can have no viituo at all except on con- 
dition of its being believed to be ponnanent. The metayer must 
have full confidence that the landlord, although authorised by law, 
will be prevented by respect for custom, from increasing liis exac- 
tions; but even on tins condition the system is oiten to the 
serious objection, that the metayer will deem it his interest to lay 
out on the land as little as possible, if anything, of his own, except 
labour. If in England, previously to tithe commutation, a f.wmcr 
was discouraged ftom spending money on inii>rovenicnts by the 
knowledge that the parson would claim one out of oveiy ten ad- 
ffitional sheaves of com or pounds of butter produced m conse- 
flticnoe, what chance is thei o of a metayer nsking a similar expenili- 
lure, while kno-wing that the landlord’s sliaie of the consequent 
produce would be a moiety or more instead of a tenths In this 
particular, metayage closely resembles English tenancies at -uill, 
which, practically render it almost equally meumbent on the land- 
lord to bear the entire expense of all costly improvements, and over 
which metayage, in another and nearly allied particular, possesses a 
maiked advantage. Although the mdtayer may, for one very cogent 
reason— a reason, however, hkely to he somewhat counteracted hy 
belief, whether well or ill founded, in the fixity of Ms tenure— be 
reluctant to use in his business any capital of his o-wn, ho -will, for 
the converse of that same reason, be anxious to make tlie most of 
the capital entrusted to him hy Ms landlord. He is his hTOcUord’s 
partner, entitled to a moiety or thereabout m his landlord’s gains. 
It is his interest, then, to get the most out of the land that can bo 
brought out of it by means of the landlord’s stock Vii-tually, 
indeed, he is in a qualified sense, a peasant proprietor, pos- 

sessing in a minor degree all the stimulants to diligence, heedM- 
ness, and thrift, incidental to that character; and there can scarcely, 
therefore, be i^erent in his constitution any such incttrahlo vice 
as would warrant his being condemned a priori Equally with, 
other people he is entitled to he judged hy his hehaviour. As to 
this the testimony of experience is very conflicting. English 
writers who see nothing of mdtayage at home, and may be suspected 
of looking with not wholly unprejudiced eyes at what they see of it 
abroad, were, until Mr J. S. kUU adopted a different tone, unam- 
mons in condemning it They judged it, however, by its appear- 
ance in Prance, -where it has never worn a very attractive aspect 
In that country every form of agriculture stiU retains many of -the 
traditions of the ante-Revolutiouary period, and mdtayage, in pw- 
ticulor, labours under great difficulties in consequence. Under -the 
aneim r^gimeuot only were all direct taxes paid by the metayer, the 
noble landowner hang exempt, but these taxes, being assessed accord- 
ing to the visible produce of the soil, operated as penalties -upon aU 
endeavours to a-ugment its productiveness. No wonder, then, if 
the mdtayer fancied that his interest lay less in exerting himself to 
augment the total to be divided between himself and his landlord, 


tlian m studying how to defiaud the latter of pait of Lis rightful 
share ; nor any great wonder either if he has not yet got entirely 
rid of habits so acquired. Rather would it ho strange if he had, 
especially when it is considered that he still is, as his predecessors 
were fonnerly, destitute ot the viitual fi.xity of tenure T,vitIiout 
■nlueh meUyage cannot reasonably be expected to prosper. French 
metayers, m Arthui’ Young’s tune, were “removable at pleasure, 
and obliged to conforiii in all things to the will of their landloids,” 
and so in geueiul they are still Yet even in France, according to 
hi. lie Lavergne, although “metayage and extieine luial poveity 
usually comcide,” there is one pioviiice, Anjon, where the contrary 
IS the lact, as it is also in Italy. Indeed, to eveiy touust who has 
passed tliiougli the plains of Loinbaidy -with his eyes open, the 
knowledge tliat metayage has for ages been there the prevailing 
form of tfinu-e ought to suffice foi the tnumiihant vincUcation ot 
metayage m the ahstiact. Its perfect compatibility with the most 
Iloiuislung agiicultiU’B must be clear to any one who, noting the 
number and popiiloiisncss of the cities in the Lombard provinces, 
is at the same time aivare how much of agiicultuial pioduce those 
pro-pmccs cxqioit and how little they import. An explanation of 
the coutiasts presented by mdta3’’ago in different regions is not fur 
to seek. Mdtayage, m oidei to be in any measure -woithy of com- 
mendation, must be a genuine paitnersliip, one in which theie is no 
sleeping jiartncr, but in the alhiiis of which the landlord, as well 
as the tenant, tikes an active part If he do this, he cannot 
be an absentee. He must bo on the spot to judge when and what 
advances are required from him, and to watch over their proper 

S hcation ; to that end confenmg liabitually with the metayer, 
taking as weU as giving counsel on the subject, as on one in 
which both are equally concenied. This exhibition of common 
inteiest on one side is suie to beget it, if previously wanting, ou the 
other ; feehngs of mutual attachment inoensihly spring up, and 
the spirit -winch governs the mutual relations becomes one of friendly 
and tdmost affectionate association. Such is, or at any rate 
used to be, the state of affaua in Piedmont, in Lombardy, and in 
Tuscany ; and wlieievoi the same dosenption applies, the results of 
mdUyage aiipear to be as oinmcntly satisfactory, as they are de- 
cidedly the reverse wherever tlic landlord holds himself aloof, 
contenting himself, as it were, -wuth putting out liis slock to usury, 
and never intervening except to carp at the smallness of the returns. 
Instead of community, there is then conflict, of interests. Anta- 
gonism takes tlie place of association. The landlord giudges the 
scantiest advances, and oven of those the fanner does his best to 
cheat the soil, which, starved by them who ought to feed it, leaves 
them to starve in retuni. 

On the whole, and according to jnepondeiunco of testimony, 
metayage must perhaps bo admitted to be everywhere showing a 
tendency to degenerate after the above fashion ; yet even bo,_ the 
W’orst that need bo said of it is, that it is becoming an anachronism ; 
tins, moreover, being perhaps a reproach less to itsd.f than to the 
ago in wlucli we livo. It is the present generation of manldnd who 
aro chiefly to blame if the ties which anciently hnked together 
cinidoyere and employed in more or less kindly fellowship, are now- 
a-ilays, in agi’iculture as m other departments of industry, -visibly 
decaying, and if each section of the ngiuiinn class, bidding me othei’s 
keep thidr distance, prefers to perform its own functions separately, 
and -without more of natural intercourse than business obligations, 
arranged beforehand, I’ender indispensable. But w’henever, from 
W’hatever cause, liuidowners have come to be xegmxled by landholders 
as mere receivers of rent, mdtayage cannot possibly thiive, and it is 
acoonlingly dying out, even m the quarters to wliieh it has hitherto 

S oared most congenial. Even in the Milanese, where the minute 
assiduous attention to details which mdtayors, next after peasant 
piroprietors, can best he depended on for bestowing, is in especial de- 
mand for sericulture and viticulture, mdtayage is iindoi going changes 
which M. de Laveleye {Economie rairale de la Lonibardie) describes 
as follows. — I 

“ The primitive conditions of contract whiuh nxod, according to 
local and traditional usage, the cultivator’s share, are daily more 
and more departed from. For a considerable time past, in the parts 
about Como and Milan, to the aixangement for sharmg hy halves, 
which now applies only to plantation crops, grasses, and cocoon^ 
has been added a clause providing for tlie annual payment of a 
detenniuatB quantity of corn i and, as tins quantity is settled Jio 
longer by local custom, but by the demands of the projaietors and 
the ofibra of intending tenants, it follows that metayage is losing its 
character of fixity, and falling under the law ox increase whiok 
governs farming rent. The clause in question is continually be- 
coming more and more of a liabit ; and, even -where it has not yet 
been sdopted, the ancient contract has undergone other md uot jess 
regretahle modifications. The high price of commodities, partiou- 
larly of silk, having markedly augmented the profits of tlm 
yeis, the landlords nave a-vuiled themselves of -this cirenmstoee to 
introduce new stipulations— sometimes taking more than half o. 
the cocoons, some-times claiming a quantity of mulherry ™ 
sell for theix own profit, sometimes taking tithes first and then 
halving the residue. All this is done with the same atm and the 
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same lesult, tliu .uiii linng td st'cuic to tlie Iniulloiil the wliolo 
butitilU ot coiitiiiuiilly iihiiig i>ni i-s, the tesult tliat of depriviiiK the 
uietayei of the security wliuli tlie puimtive &gi'eement gave him, 
1111(1 of sulijecting him to all the disadvantages of a leaseholder 
mtliout any ot tho latter’s coinpeii&ations.” 

yi. The plan of iudustiial paitncr&hips, wherever it has 
had a fair trial, has iuvannlily been attended hy tlie hap- 
piest results, but it has hardly yet been fairly tried m 
farming, where, however, its application would in one 
respect be compaiativcly easy. In most other kmds of 
business, to determine to the .satisfaction of both parties 
concerned how much, if any, of extra jirofits had been due 
to extra zeal on the part of the employed, might be an 
operation of some difficulty, but there need never be any 
doubt whether tho crops of a given acreage were or were 
not above the average, or what, therefore, if any, was the 
snqdiis iii which, according to the agreement, the einidoyed 
were entitled tn paiticipato. That fanners would iisk but 
little and only occasional lo.ss, and in the long ran would 
bo sure to gain coii.sider.ibly, by penmtting their labourers 
to share uith them in a .surplus which the labourers woidd 
have by voluntaiy exertion to create before they could 
share in it, may perha])S to an iiuhiferent bystander seem 
a self-evident proposition. Faniieis in geiicial, hoAvcver, 
may long be prevented from rccogm.siDg its truth by an 
mtervoiiiiig haze of traditional prejutUce, which must fiist 
bo cloaied away, and tho removal may occupy so much 
time that not impiobably another and more advanced form 
of agncidtural co-operation, not needing the farmers’ con- 
currence, may in the mean tune come mto vogue. 

lutei’nuiigled with the multitudinous peasant proimetary 
of Franco arc not only a much larger number of well-to-do 
country gentlemen than is commonly supposed, but also a 
not inconsiderable spruikling of rural magnates, v ho, even 
beside English dukes, iiiiglit well pass for extensive land- 
owners. Among these latter are representatives of some 
of tho oldest and noblest French f, unilies— men rejoicing 
in tho grand historic names of Uocliefoucauld, NoaiUes, 
Liiyncs, Montcniart, D'Usez, and the like— who having at 
the restoration been partially reinstated m the domains 
of which tlie finst i evolution had despoiled them, dis- 
appeared, (111 the second expulsion of the Boinbons, from 
coiiit and office, ami, rctiirairig to their country seats, be- 
took tlicmselvc.s, nncler tho Orlcaiiist dynasty and second 
einpiic, to the iniiirovemcut of their estates A difficulty 
whioh here confionted them was that of findmg tenants 
po-'.es.sed of capital enough for any but vciy small farra-s, 
and this they have latterly endeavoured to obviate by 
(levi.siiig, under the name of m(kayage jiar grottpes, an ex- 
jianded modification of a discredited teniue Tins consists 
in lotting a con.siderabIe farm, not to one r>ietayer, but to 
an association of several, who ivork together for the general 
good, under the supervision either of the bndloul 
himself, or of a manager or bailiff of his appointment 
This plan is by no means tho novelty it may perhaps 
appear, its near counterpart having within the present cen- 
tury existed in some singular patriarchal communities 
— Jaults, Guittards, and Gamotts (see Thornton On 
Lahour, 2d edition, pp 488-90), in Niveraais and Au- 
vergne, and still existing among the mmmn of the sub- 
alpme districts of northern Italy. Its ment consists in its 
tendency to excite among the associates the generous 
piulation and other healthy stimulating and controllmg 
influences of co-operative fellowship; but as yet it has 
scarcely been long enough in operation to show vay ded- 
sively how it is likely to work. In the event of its proving 


a marked success, it may become the staitmg-poiiit of 
much further pi ogress. One easy and important step in 
advance would be for a body of mdayers to persuade their 
landlord to let them have their farm on lease, and at a fixed 
rent, thus raising themselves to that higher stage of agri- 
cultural co-operation of w'hich an imperfect but cucoiirag- 
mg example has been afforded among ourselves by Mr 
Guidon’s well-known experiment at Assmgton in Suffolk. 
Of the two or three scores of labouiers who aie there par- 
ties to the leases by which two farms — one of 130, the 
other of 212 acres — are held, not more than ton or a dozen 
have regular w'oik in their own fields, the re&t being 
therefoie little more than passive capitalists, sleeping 
partners in the concern, while the active members receive, 
in addition to wages at the rates current in the neighbour- 
hood, no larger shares in the profits than the members who 
do not exert themselves to increase those profits. Never- 
theless, to sum up in a single phrase of especial significance 
for oiir present purpose the praises of the results achieved, 
Ml Gurdon declares that “ he has no other laud so well 
farmed” as that on which tho co-operativo principle is even 
thus pai'tially applied It would seem, therefore, that the 
adoption of the same principle in its integrity w'ould result 
in better farming still, and it may be hoped that the ques- 
tion will, at Assingttiu or elsewhere, be ere long put to the 
proof (w T T.) 
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AGRIGENTUM, in Ancient Geography, a city on the 
south coast of Sicily, part of the site of which is now 
occupied by a town called Girgenti, from the old name. 
(See Gibgenti.) It was founded by a colony from Gela, 
582 B.C. An advantageous situation, a free govern- 
ment, and an active commercial spirit raised the city to 
a degree of wealth and importance unknown to the other 
Greek settlements, Syracuse alone excepted. The pro- 
sperity of Agrigentiun was interrupted by the usurpation 
of Phalaris which lasted about fifteen years. He met with 
the common fate of tyrants, and after his death the Agri- 
gentines enjoyed their liberty for sixty years; at the 
expiration of which term Theron usurped the sovereign 
authority. The moderation, justice, and valour of this 
prince preserved him from opposition. He joined his son- 
in-law Gelon, king of Syracuse, in a victorious war against 
the Carthaginians. Soon after his decease, 472 b.c., his 
son Thrasydeus was deprived of the diadem, and Agn- 
gentum restored to her old democratical government, which 
she retained till the Carthaginian invasion in 406 B.C. 
During this interval of prosperity were executed most of 
those splendid public works which excited the admiration 
of succeeding ages, and caused Empedocles to remark 
“that the Agrigentines built their dwellings as though 
they were to hve for ever, and indulged in luxury as if 
they were to die on the morrow." The total number of 
the inhabitants at this period was estimated by Diodoiiis 
at 200,000. The power of the Agrigentines now ex- 
perienced a terrible reverse. They were attacked by the 
Carthaginians in 406 b.c., their armies routed, then* city 
taken, and their race almost extirpated, scarcely a vestige 
of their material greatness being left. Although some of 
the fugitive inhabitants availed themselves of permission to 
return to the mined city, and after a few years were even 
able to shake off the yoke of Carthage, Agrigentum 
never fully recovered from this fatal disaster. Such was 
the condition of the city 340 b.o that Timoleon, after his 
triumph over the Carthaginians, found it necessary to re- 
colonise it with citizens from Velia in Italy. During the 
first Punic war Agrigentum was the headquarters of the 
Carthaginians, and was besieged by the Roman consuls, 
who, after eight months’ blockade, took it by storm. It 
nevertheless changed masters several times during the 
contest, and in every instance suffered most cniel outrages. 
At the close of the war Agrigentum finally fell under the 
dominion of Rome. 

The profuse luxury and display for which the Agrigen- 
tines are celebrated m history were supported by a fertile 
territory and an extensive commerce, by means of which 
the commonwealth was able to resist many shocks of 
adversity. It was, however, crushed in the faU of the 
Eastern Empire, and the Saracens obtained possession of 
the city. 

Agrigentum occupied a lull rising between the small 
rivers Agragas and Hypsas, and was remarkable for its 
strength as a fortress. The whole space comprehended 
within the walls of the ancient city abounds with traces 
of antiquity. Of its many celebrated edifices, the most 
magnificent was the temple of Olympian Jupiter. Of this 
vast structure nothing remains except the basement and a 
few fragments of the columns and entablature ; but these 
and many other monuments attest the ancient magnifi- 
cence of the Agrigentines. 

AGRIONIA, festivals celebrated annually by the Boeo- 
tians in honour of Dionysus, in which the women, after 
pla^uUy pretending for some time to search for that god, 
desisted, saying that he had hidden himself among the 
Muses. They were solemnised at night by women and the 
priests only. The edition is that the daughters of hlinyas, 
having despised (he rites of the god, were seized with 
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frenzy and ate the flesh of one of their children, and that 
the Agrionia were celebrated in expiation of the offence. 

AGRIPPA, Herod, the son of Aristobulus and 
Berenice, and grandson of Herod the Great, was born 
about 11 B 0, Josephus informs us that, after the death 
of his father, Herod, his grandfather, sent him to Rome 
to the comrt of Tiberius. The emperor conceived a great 
affection for Agrippa, and placed him near his son Drusus, 
whose favour he very soon won, as well as that of the 
empress Antonia. On the death of Drusus, Agrippa, 
who had been recklessly extravagant, was obliged to leave 
Rome, overwhelmed with debt, and retired to the castle of 
Malariia. After a brief seclusion, Herod the tetrarch, his 
uncle, who had married Plerodias, his sister, made him 
principal magistrate of Tiberias, and presented him with 
a large sum of money; but his uncle grudging to con- 
tinue his support, and reproaching him with his bad 
economy, Agrippa left Judea, and soon after returned to 
Rome. There he was received with favour by Tiberius, 
and commanded to attend Tiberius Hero, the son of 
Drusus. Agrippa, however, chose rather to attach himself 
to Caius, who at that time was universally beloved, and so 
far won upon this prince that he kept him continually 
about him. Agrippa being one day overheard by Euty- 
ches, a slave whom he had made free, to express his 
wishes for Tiberius’s death and the advancement of Caius, 
was betrayed to the emperor and cast into prison. Tibe- 
rius soon after died, and Caius Caligula ascended the 
throne 37 i..D. The new emperor heaped wealth and 
favours upon Agrippa, changed his iron fetters into a 
chain of gold, set a royal diadem upon his head, and gave 
him the tetrarchy of Batansea and Trachonitis, which Plnlip, 
the son of Herod the Great, had formerly possessed. To 
this he added that held by Lysamas; and Agrippa returned 
very soon into J udea to take possession of his now kingdom. 
On the assassination of Cahgula, Agrippa, who was then 
at Rome, contributed much by his advice to maintain 
Claudius in possession of the imperial dignity, to which he 
had been advanced by the army; and while he made a 
show of being m the interest of the senate, he secretly 
advised Claudius to maintain his position with firmness. 
The emperor, as an acknowledgment of his services, gave 
him the government of Judea; and the kingdom of Chdeis, 
at his request, was given to his brother Herod. Thus 
Agrippa became of a sudden one of the greatest princes of 
the East, the territory he possessed equalling in extent 
that held by Herod .the Great, his grandfather. He 
returned to Judea, and governed it to the great satisfac- 
tion of the Jews. But the desire of pleasing them, and a 
mistaken zeal for their religion, impelled him, to acts of 
cruelty, the memory of which is preserved in Scripture 
(Acts xii 1, 2, &c.) About the feast of the Passover, 44 
AD., James the elder, the son of Zebedee and brother of 
John the evangelist, was seized by his order and put to 
death. He proceeded also to lay hands on Peter, and 
imprisoned him, delaying his execution till the close of 
the festival. But God having miraculously delivered Peter 
from prison, the designs of Agrippa were frustrated. 
After the Passover, he went from Jerusalem to Caesarea, 
where he had games performed in honour of Claudius, 
and the inhabitants of Tyre and Sidon waited on him to 
sue for peace. Agrippa having come early in the morn- 
ing to the theatre to give them audience, seated himself on 
his throne, dressed in a robe of silver tissue, which reflected 
the rays of the rising sun with such lustre as to dazzle the 
eyes of the spectators. When the king had deh’vered his 
address, the parasites around him shouted out that it was 
not the voice of a man but of a god. The vain Agrippa 
received the impious flattery with complacent satisfaction ; 
but in the midst of his elation, looking upwards, he saw, 
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v.*itli superatitious alarm, an owl perched over his head. 
During his confinement by Tiberius he had been startled 
by a like omen, which had been interpreted as portending 
his speedy release, with the warning that whenever he 
should behold the same sight again, his death was to 
follow within the space of five days. Seized with terror, 
he was immediately smitten with disease, and after a few 
days of excruciating torment, died, according to the 
Scripture expression, “eaten of worms,” 44 ad. 

AGEIPPA, Heeod, II., son of the preceding, born about 
27 A,D , was made Hng of Ghalcis on the death of his 
uncle Herod, 43 a.d. j but three or four years after he 
was deprived of that kingdom by Claudius, who gave him 
other provinces instead of it. In the war which Vespasian 
carried on against the Jews Herod sent him a succour of 
2000 men, by which it appears that, though a Jew m 
religion, he was yet entirely devoted to the Romans, whose 
assistance indeed he rcqiurod to secure the peace of his 
own kingdom. He died at Rome m the third year of 
Trajan, 100 a.d. He wms the seventh and last king of 
the family of Herod the Great It was before hun and 
Berenice, his sister, that St Paul pleaded his cause at 
Cmsaroa (Acts xxvi.) 

AGRIPPA, Marcus Vipsanius, according to Tacitus, 
was born of humble parents about 63 b.O. At the age of 
eighteen he was the chosen companion of Octavius (after- 
wards Octavianus), the nephew and successor of Julius 
CiBsar, many of whose successes were mainly due to the 
courage and military talents of Agrippa. On the assassinar 
tion of Caesar, 44 n.a., Agrippa accompanied his friend to 
Italy, and rendered essential service in the conduct of the 
first war against M. Antonins, which tenninated m the 
zapture of Porusia in 40 b.o. Three years after this 
Agrippa was made consul, and had the command in Gaul, 
when he defeated the Aqnitani, and led the Roman eagles 
beyond the Rhine to punish the aggressions of the Ger- 
mans on his province. But Agrippa was soon summoned 
to Italy by the critical state of the affairs of Octavianus, 
the whole coast being commanded by the superior fleets of 
Sex. Pompeius. His first care was the formation of a 
secure harbour for the ships of Octavianus, and Ibis he 
accomplished by uniting the Luciine lake with the sea. 
He made an inner haven also by joining the lake Avemus 
to the Lucrine. In these secure ports the fleet was 
equipped, and 20,000 manumitted slaves were sedulously 
trained in rowing and naval manenuvres until they were 
ablo to cope with the soamen of Pompeius. Agiippa was 
thus enabled in the following j^ear to defeat Pompeius 
in the naval action of Mylm j and soon after won a more 
signal victory near Haulochus. These victories gave Octa- 
vianus the empire of the Mediterranean, and secured to 
him Sicily, the granary of Rome, after an easy triumph 
over his feeble colleague Lepidus ; and they prepared the 
way for the overthrow of the power of M. Aiitonius, 
other triumvir. The merit of all these successes was 
very much due to the skill, resolution, and sagacity of 
Agrippa. 

Agrippa was chosen mdile 33 s.o., and signalised Ms 
tenure of office by great improvements in the city of 
Rome, in the repair and construction of aqueducts and 
fountains neglected or injured during the civil wars, 
and in the enlargement and repair of the sewers. He 
appears also to have introduced an effectual mode of 
flushing the sewers by conducting into them the 
waters of several different streams. !Prom these useful 
labours Agrippa was again called away in 31 b.o. to com- 
mand the Roman fleet, which, by the victory at Actium, 
fixed the empire of the world on Octavianus. The 
services of Agrippa made him a special favourite with 
Octavianus, who gave him his niece Marcella in marriage, 
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27 B.O., when he was consul for the third time. Li the 
following year the servile senate bestowed on Octavianus 
the unpeiial title of AuausTXJS. Agrippa, in commemo- 
ration of the naval victory of Actium, dedicated to Jupiter 
and aU the other gods the Pantheon, now called La 
Rotoncla. The inscription on its portico stiU remains, 
M, Ageippa L. F. Cos. Teetium Fecit. In 25 b.o. we 
find this eminent man employed in Spain, where he re- 
duced the msurgent Cantabn, the ancestors of the present 
Biscayans. 

The friendship of Augustus and Agrippa seems to have 
been clouded by tbe jealousy of MarceUus, wbich was 
probably fomented by the intrigues of Livia, the second 
wife of Augustus, in dread of his influence vuth her hus- 
band. The consequence was that Agrippa left Rome; 
and though, to cloak his retirement, he was appointed 
proconsul of Syria, he went no farther than Mytileno. 
MarceUus dying within a year, Agrippa was recalled to 
Rome, and being divorced from Marcella, became tbe hus- 
band of the widowed Jnha, who was no less distinguished 
by her beauty and abilities than afterwards by her shame- 
less profligacy. 

In 19 B.o. Agri232ia again led an army into Spain, where 
he subdued tbe Cantabri, who had been for two years in 
insurrection against the Romans. While in Gaul, whore 
he also pacified the insurgent inhabitants, he constructed 
four great public roads, and the splendid aqueduct at 
Hemanaus (now Nismes), the ruins of which oven yet 
excite admiration. On his return to Romo, 18 b.o., he 
was invested with the tribunician power, along with the 
emperor, for five years. After that he was a second time 
made governor of Syria, 17 b.o., where, by his just and 
wise administration, he obtained general commendation, 
especiaUy from the Hebrew population of his province, of 
which Judea formed a part. This resulted from his having, 
at the request of Herod the Great, gone up to Jerusalem, 
and granted special privileges for their religious worship 
to the Jewish subjects of the empire. In this journey, too, 
he colonised Berytus (now Beyrout) as a miblary and com- 
mercial settlement. 

The last military employment of Agrippa was in Paii- 
nonia, 13 B.O., where his character for equity was of itself 
sufficient to put down insurrection without bloodshed. 
Returning to Italy, he lived there in retirement, greatly 
honoured, and died at Camxiania, 12 b.o., two years before 
his imperial father-in-law. He was the greatest military 
commander of Rome since the days of Juhns Cmsar, and 
the most honest of Roman governors in any province. 

Under the care of Agrippa, Julius Caisar’s design of 
having a complete survey of the empire made was carried 
out. He had a chart of the entire empire drawn up, and 
projected a great work on the geography of its provinces. 
His materials were placed in the public arebives, where 
Pliny consulted them {Nat. Hist., iii.) Agrippa also -mrote 
an account, now lost, of the transactions in wMch he had 
taken part. 

Agrippa left several chfidien ; by his first wife he hadPom- 
ponia V^ipsania, who became the first wife of Tiberius, and 
was the mother of Drusus; and by Julia he was the father 
of Oaius and Lucius Osesar, who were adopted by Augustus ; 
of Julia, married to Lepidus; of Agrippina the elder; and 
of Agrippa Posthumus. (See Dio Cassius ; Appianus ; 
Suetonius; Velleius Paterculus; Fergusson’s Rom. Rep»; 
Merivale's Eormns under the Empire.) 

AGRIPPA, Henry Cornelius (yon Hetteshbim), 
knight, doctor, and by common reputation a magician, was 
bom of a noble family at Cologne on the 14th Sept. 1486, 
Educated at the university of Cologne, he entered when still 
very young into tbe service of the Emperor Maadmilian, 
who sent Mm on a diplomatic mission to Paris in 1506. 
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During the next three years he was engaged in a militaiy 
expedition to Catalonia, and then in the formation of a 
secret society of theosophists, the first of those alternations 
between the career of the knight and the career of the 
student in which his whole hfe was passed. In 1509 he 
went by invitation to the university of Dole in Burgundy, 
and read lectures on Reucblin’s De Ver6o Minjko, which 
gained for him the degree of doctor of divinity and a 
stipend. It was these lectures that first stirred against 
him that malignant hatred of the monks which embittered 
his life and blackened his memory. He was denounced as 
an impious and heretical cabaHst by an obscure monk 
named Catihnet, in lectures dehvered at Ghent (1510) 
before Margaret of Burgundy, and his hopes of seeming 
the patronage of that princess were thus for the time dis- 
appointed. To win her favour, he had composed (1509) 
and dedicated to her a treatise. Be Nohilitate et Prcecel- 
lentia Foeminei Sexits^ the publication of which was 
delayed from motives of prudence until 1533. For the 
same reason the same course was followed in regard to his 
treatise De Occulta FhiUso'pliia, which, though completed 
in the spring of 1510, did not appear until 1531. In 
writing it he had the advice and assistance of the abbot 
Trithemius of Wurzburg. Failing to receive encourage- 
ment as a man of letters, Agrippa was forced again to 
enter the diplomatic service. In 1510 the emperor sent 
him on a mission to London, where he became the guest 
of Dean Colet at Stepney. Soon after his return home he 
was siunmoned to follow his imperial master to the war 
in Italy, where he won his spurs — ^probably at the battle 
of Kavenna. In the autumn of 1511, on the invitation of 
the Cardinal de Santa Croce, he attended the schismatic 
council of Pisa as theologian, and by so doing stiU further 
provoked the hostility of the papal party. After a penod 
spent in the service of the Marquis of Montferrat, during 
which he visited Switzerland, Agrippa was invited in 1515 
to the university of Pavia, whore ho delivered lectures on 
the Pimander of Hermes Trismegislus, the first of which 
is preserved among his published works, and received a 
doctor’s degree in law and medicine. He was still doomed, | 
however, to a harassed, unsettled life. Three years were | 
spent in the service of the Marquis of Montferrat and the 
Duke of Savoy. In 1518 he became syndic at Metz, 
where he was involved in disputes with the monks, and 
especially with the inquisitor Nicolas Savin, before whom 
he boldly and persistently defended a woman accused of 
witchcraft. He was, chiefly in consequence of this, com- 
pelled to resign his office, and quitted Metz for Cologne 
in January 1520. After two years spent in seclusion in 
his native city, he went to Geneva, where he practised 
medicine for a short time. In 1533 he removed to 
Friburg, having been appointed town physician. In the 
foUowiiig year he was induced to go to Lyons as court 
physician to the queen-mother, Louisa of Savoy, but the 
change did not better his conation, since, though he re- 
ceived several empty honours,* his salary remained unpaid. 
It was probably amid the privations of poverty that he 
composed, in 1526, his Be IncertUudme et YanitxUe /Soewr 
Uarum et Artinm at<iue Excdleniia Yerbi Bei Bedamatio^ 
which was first pubHshed in 1530. The work is remark- 
able for the keenness of its satire ’on the existing state of 
science and the pretensions of the learned, and when 
published famished fresh occasion for the malicious mis* 
representation of his enemies. A quarrel vsith the queen 
compelled Agrippa to leave Lyons and betake hims^ to 
the Netherlands. In 1629 he was appointed historio- 
grapher to the Emperor Charles Y., and in that capacity 
wrote a history of the emperor’s reign. The salary attached 
to the office was, however, left unpaid, and Agrippa was 
consequently imprisoned at Brussels, and afterward 
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banished from Cologne, for debt. He died at Grenoble 
in 1535. 

The character of Agrippa has been very variously repre- 
sented. The earlier accounts are grossly disfigured by 
the calumnies of the Dominicans, whose hatred, following 
him even to the grave, placed over it an inscription that 
is probably unique in its spiteful malignity. In later 
times full justice has been done to his memory. A Life 
of Agrippa by Heniy Morley (London 1856) contains a 
detailed analysis of his more important works. A com- 
plete edition of bis writings appeared in two volumes at 
Leyden in 1550, and has been several times republished. 

AGFHPPINA (the Eldee), the virtuous and heroic but 
unfortunate offspring of M. Agrippa by a very abandoned 
mother, and herself the parent ot a stiff more profligate 
and guilty daughter of the same name. She was early 
mariied to Germanicus, the son of Drusus and Antonia, 
the niece of Augustus On the death of Augustus she 
j'oined her husband in his German campaigns, wffiere she 
had several opportunities of showuig her intrepidity, shar- 
ing with Germanicus his toils and his triumphs. The 
love which the army showed for this leader was the cause 
of hia recall from the Rhine by the suspicious' Tiberius, 
He was soon afterwards sent into Syria, where he died at 
Antioch from the effects, as "was believed, of poison ad- 
ministered to him by Piso, the governor of Syria. 

On his deathbed Germanicus unplored his wife, for the 
sake of their numerous children, to submit with resigna- 
tion to the evil times on which they were fallen, and not 
to provoke the vengeance of the tyrant Tiberius. But, 
unhappily, this prudent adtice was not followed by the 
ligh-sphited woman, who, on landing at Brundusium, 
went stiuight to Rome, entered the city beaiing the um 
of her deceased husband in her arms, and was received 
amid the tears of the citizens and the soldiery, to whom 
Germanicus was dear. She boldly accused J^so of the 
mmder of her husband ; and he, to avoid public infamy, 
committed suicide. She continued to reside at Romo, 
watched and suspected by Tiberius, who for some time 
dreaded to glut his vengeance on the widow and family of 
so popular a prince as Germanicus. She soon had the 
temerity to upbraid the tyrant with his hypocrisy in pro- 
tending to worshijp at the tomb of Augustus. He began 
by putting to death both men and women who had shown 
attachment to the family of Germanicus; and finally he 
arrested Agrippina and her two eldest sons, Nero and 
Dnmus, and transported them to the isle of Pandataria, 
where her mother Julia had perished ; and there she was 
starved, or starved herself, to death in the 33d year of our 
era. Tiberius also ordered the execution of her two eldest 
sons ; yet it is remarkable that by Ms will the emperor 
left her youngest son Cains, better known by the name 
of Ocdigula, as one of the heirs of the empire. 

AGRIPPINA, daughter of Germanicus and Agrippina 
the elder, sister of Caligula, and mother of Nero, was 
bom about 15 a..d., at Oppidum Ubiorum, wMch was at 
that time the headquarters of her father’s legions, and 
which was after her named Colonia Agripphm TJhimum 
(now Cologne). She wrote memoirs of her times, which 
Tacitus quotes and Pliny commends; but her life is 
notorious for intrigue and perfidy. In 28 A.r>. she became 
the wife of On. Dom, Ahenobarbus, who died 40 a.d. Her 
next husband was Orispus Passienus, whom some years 
afterwards she was accused of poisoning. For flagitious 
conduet, Caligula banished her to the isle of Pontia; but 
on the accession of her unde Claudius, 41 A.i>., she was set 
free, and began to succeed in her ambitious schemes. After 
Messalina had been put to death, 48 a.d., Agrippina was 
raised by Claudius to her place as his imperial consort, 
49 A.D. She prevailed upon him to discard Britannicus, 
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his ovm son, and to adopt her son Domitius in his stead 
She removed from her path all whom she feared or envie^ 
and in 64 A.n. poisoned Claudius at Sinuessa that she might 
reign as regent for her son. Nero in a short time grew 
tired of her interference, and when she first intrigued 
against and then frowned upon him, he ordered her to 
be slain at her villa on the Lucrine kite. After having 
been slightly wounded by Anicetus, she perished by the 
sword of a centurion, 60 a.d. 

AGROTERAS THXJSIA, an annual festival at Athens 
in honour of Artemis or Diana, in fulfilment of a vow made 
by the city before the battle of Marathon to offer in sacrifice 
a number of goats equal to that of the Persians slam m the 
conflict. The number was afterwards restricted to 500. 

AGTELEK, a village of Hungary, in the county of 
Gbmbr, near the road from Pesth to Kaschau. In the 
neighbourhood is the celebrated stalactite grotto of Baradla, 
one of the most remarkable in Europe. The entrsmee is 
extremely narrow, but the interior spreads out into a 
labyrinth of caverns, the largest of which, called the 
Plower Garden, is 96 feet high and 90 feet mde, and 
extends nearly 900 feet in a straight line. In these caverns 
there are numerous stalactite structures, wliich, from their 
curious and fantastic shapes, have received such names as 
the Image of the Virgin, the Mosaic Altar, «ic. ^ 

AGUA, Volcano de, a huge mountain in Central 
America, 25 miles S.W. of Guatemala. It is of a conical 
shape, and rises to a height of 16,000 feet above the level 
of the sea. At the summit there is a crater, measuriiig 
about 140 yards by 120, from wliich stones and torrents 
of boiling water are occasionally discharged. In close 
proximity to Agua are the volcanoes of Pacaya, on the S.E., 
and Puego on the W., and the three present together a 
scene of great magnificence. 

AaiT AD Oj Alixandbr Maria, one of the most famous 
bankers of modem times, was born of Jewish parentage 
at Seville in 1784. He commenced life as a soldier, fight- 
ing with distinction in the Spanish war of independence 
on the side of Joseph. After the battle of Baylen (1808) 
he entered the French army, in wliich he had risen to be 
colonel and aide-de-camp to Marshal Soult, when he took 
his discharge in 1815. He immediately commenced busi- 
ness as a commission-agent in Paris, and chiefly through 
his connection with Spain and the Spanish colonies, 
acquired in a few years wealth enough to enable him to 
undertake banking. The Spanish government gave him 
full powers to negotiate the loans of 1823, 1828, 1830, 
and 1831; and Ferdinand VII. rewarded him wiih the 
title of Marquis de las Marismas del Guadalquiver, and the 
decorations of several ordera Aguado also negotiated the 
Greek loan of 1834. In 1828, having become possessed 
of large estates in France, including the Chateau Margaux, 
famous for its wine, he was naturalised as a French citizen. 
He died in 1842, leaving a fortune computed at 60,000,000 
francs. The designs of the leading pictures in an exten- 
sive and admirable art collection which he had formed 
were published by Gavard under the title Qalerie Ag-mdo 
(1837-42). 

AGUAS CALIENTES, a town in Mexico, capital of 
the state of the same name, situated 270 miles N.W. of 
the city of Mexico, in 22® N. lat., and 101® 45' W. long. 
It takes its name from the hot springs in its vicinity. The 
climate is fine, and the extensive and beautiful gardens 
surrounding the town produce an abundance of olives, 
figs, grapes, and pears. It has a large manufactory of 
woollen cloth, and the general trade is considerable. 
Population, 22,634. 

AGUTLAR, GiU-OE (1816-47), an admired English 
authoress, was the daughter of a Jewish merchant in 
London. She was educated wholly by her parents, and 
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commenced her literary career at an early age. Her works, 
written in a jikasing, elegant, and impressive style, consist 
chiefly of religious fictions, such as The Martyr and Home 
InflneiMie, She also wrote, in defence of her faith and its 
professors. The Spirit of Judaism, and other works. Her 
services in the latter direction were acknowledged grate- 
fully by the “ women of Israel,” in a testimonial which 
they presented shortly before her death. In 1835 she had 
a severe attack of measles, from the effects of which her 
constitution never wholly recovered. After a long struggle 
with increasing bodily mfirmities, she died at Frankfort, 
on her way to Schwalbach, in the autumn of 1847. 

AGUILAR DE LA Feontera, a town of Spain, stands 
near the river Cabra, 22 miles S.S.E. of Cordova. The 
houses are well built, and distingmshed by their cleanness 
and regularity. The town has three handsome public 
squares, and the principal buildings are the parish church, 
the chapter-house, a new town-hall, the prison, and the 
markets. Near the church are the nuns of a once magni- 
ficent Moorish castle. The district produces excellent 
wines, which go by the name of Montilla, and there is 
also some trade in corn and oil. Population, 12,000. 

AGULLLON, FBAisrqois d’, an eminent mathematician, 
horn at Brussels in 1566. He entered the Society of 
Jesus in 1586, and was successively professor of jihilosophy 
at Doiiay and rector of the Jesuit College at Antwerp. 
Eminent for his skill in matliematics, he was the first to 
introduce the study of that science among the Jesuits in 
the Low Countries. He wrote a treatise on Optics in six 
books (Antwerp, 1613), and was employed in finishing 
another on Catoptrics and Dioptrics when he died, in 1617. 

AGUIRRA, Josef Saenz d’, a distinguished Spanish 
ecclesiastic and theological writer, was bom at Logrogno 
on the 24th March 1630. He belonged to the Benedictine 
order, and was abbot of St Vincent, professor of theology 
at the university of Salamanca, aud afterwards secretary 
to the Spanish Inquisition. For a work {Defeimo Cathedra 
8. Petri adversus JDeclarationes Gleri Galltci, 1682), which 
he wrote in support of the papal authority against the four 
propositions of the Gallican Church, he was promoted to 
the rank of cardinal by Pope Innocent XI. in 1686. Of 
his other works the chief are a Collection of the Councils 
of J^ain (1693-4), and a Treatise on the Theology of 
Anselm, only three volumes of which appeared, the fourth 
and last being still incomplete when the author died, 
August 19th, 1699. To judge from a warm eulogium of 
Bossuet, his opponent in controversy, Aguirra had a very 
high reputation for piety. 

AGULHAS, Cape, the most southern point of Africa, 
100 miles E.S.E of the Cape of Good Hope, in 34® 51' 30" 
S. lat, and 19° 56' 30" E long. At a distance of a mile 
from the sea it nses to a height of 456 feet In 1849 a 
lighthouse was opened on it nearer the shore, the light in 
wliich stands 128 feet above high-water mark. An im- 
mense bank, the Agulhas Bamk, extends from the Cape of 
Good Hope along the coast to the great Fish River, a 
distance of 560 miles, with a breadth, opposite to the Cape, 
of 200 miles. The great oceanic current from the Indian 
Ocean to the Atlantic sets along its outward edge, and has 
sharply defined it. This current has such velocity that 
ships are often carried far to the westward, and round the 
Cape of Good Hope, even against a smart breeze. The 
bank abounds with fish j and the approach to it is denoted 
by the appearance of many whales, sharks, and seals, and 
innumerable sea-birds. 

AHAB, king of Israel, was the son and successor of 
OmrL He ascended the throne in the 38th year of Asa, 
Iring of Judah, i.e., 918 B.O., and reigned over Samaria 22 
years, living married Jezebel, daughter of Ethbaal, 
Hng of the Sidonians, he was brought into closer conneo 
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tion with the neiglibotiring powers in the north, and 
strengthened himself considerably, so that he was able to 
consolidate the disunited kingdom, and render it powerful 
against Judah. Some notices out of Menander, preserved 
by Josephus, lead to the conclusion that Ethbaal, father of 
Jezebel, was identical with Ithobal, priest of Astarte, who 
usurped the throne of Tyre after murdering Pheles the 
king It is not improbable that Ahab’s marriage with 
such a princess was the means of procuring him great 
riches, which brought pomp and luxury in their train, 
along with the material and social influence that give a 
certam security to monarchy. We read of his building an 
ivory palace and founding new cities, the effect perhaps of 
a share in the flourishing commerce of Phoenicia. But his 
matrimonial connection with Tyre and Sidon, however 
fruitful in wealth, was in many respects detrimental. His 
wife was a strong-minded, passionate devotee of idolatry, 
who exercised an injurious influence over him. Led by 
her, he gave a great impulse to the worship of Baal and 
Astarte in his kingdom. For the former he built a temple 
with an altar •, of the latter he made the well-known image 
which existed long after. Under the patronage of Jezebel, 
the Phoenician cidtus assumed important dimensions, for 
Baal is said to have had 450, Astarte 400 priests and pro- 
phets. The infatuated queen was especially hostile to the 
prophets and priests of Jehovah, whom she tried to exter- 
minate ; but the former in particular, though sore pressed, 
wore not entirely cut off. They stiU held their ground ; 
and Ehjah, the most conspicuous of them, came off victor 
in the contest with Baal’s ministers. Jehovism tnumphed 
in the person of the intrepid Tishbite, whom the queen 
was unable to get into her power. Aiab was a public- 
spirited and courageous monarch. He defeated the Syrians 
twice, and concluded a peace with Benhadad on favourable 
terms. Mesha, king of Moab, paid him a large yearly 
tribute. In conjunction with Jehoshaphat, king of Judah, 
he went forth to battle a third time against the Syrians, 
and was slain at Eamoth-Gilead. It speaks favourably for 
his disposition that he repented of the cruel measures 
taken against Naboth, and that he humbled himself before 
the Lord. Though he feared Elijah and Micaiah, he was 
not insensible to their utterances ; nor could he have suf- 
fered so many as 400 prophets to live in his kingdom 
without some little regard for their office. The prophetic 
voice, held as it was in small esteem, must have had 
some influence upon his administration, especially when 
political grounds coincided with it. His evil courses were 
due much more to the influence of Jezebel than to his own 
vicious impulses. 

As the accounts of Ahab are fragmentary, it is not always easy 
to make out from them a clear or connected history of his reign. 
There is room for conjecture and misconception. Thus Ewald 
represents him as building a splendid temple, with an orade- 
grove of Astarte near his favourite palace at Jezreel, on the basis of 
1 Kings xri. 32, xviii. 10 ; but this is imaginary, since the original 
does not speak of a grove but of Astarte (xviu, 19) ; nor is it pro- 
bable that a second structure of the kind mentioned existed No- 
where in addition to Baal’s temple in Samaria. Neither can it be 
held as likely that a large statue of Baal was set up in front of his 
temple, and small statues of him in the interior, merely because we 
read in 2 Kings x. 26, 27, first of brmging forth the images of Baal, 
and tib.en of breaking the image of the same sun-god. Either were 
the smaller images in the poich and the chief one in the interior, 
so that the reading or punctuation of verse 26 should be slightly 
altered. Whether the 450 or 400 prophets were distinct from the 
priests is doubtful. Identifying them, we beheve that the priests 
acted as prophets, procuring for themselves greater renown among 
the ignoiant people by their arts of necromancy and magic. 

For the hioOTaphy of this monarch we are indebted almost exclu- 
sively to the books of Kings, where the writers consider him in a 
theocratic rather than a political aspect. Yiewing him from their 
later prophetic standpoint, their portrait is somewhat one-sided, 
though coH’eot in the main. It is observable that the portions of 
the Kings in which he is spoken of are somewhat different in char- 
acter and expression, betraying the use of different sources by the 


compiler, 1 Kings xvi. 29-33, xxii. 30, 2 Kings x. 25-28, are more 
historical than the rest, which contain almost all that is related of 
Ahab, and were derived from tiadition. It has been conjeetuied 
by Hitaig that the 45th psalm owes its ongin to Ahab, being the 
joyous poetical expression of a matumomal connection with lyre, 
which augured unusual prosperity for the distracted kingdom. 
But the assumption is impiobable, because, as De Wette observes, 
an event belonging to Ephraim was hardly a fitting subject for a 
poem included m the canon. 

Another Ahab, a false prophet in the time of the Bahy- 
loniau exile, is mentioned, by Jeremiah (xxix. 21), and 
threatened with teriible punishment. (s. d.) 

AHALA, a noble Roman family of the gens Servilia, 
which produced many distinguished men. Of these the 
most celebrated is C. Servilius Stnictus Ahala, master of 
the horse to the dictator Ciiicinnatus, b.c. 439. He sig- 
nalised himself by his boldness in slaying in the forum 
-with hi8 own hand the popular agitator Sp. Mcehus, for 
refusing to appear before the dictator on a charge of con- 
spiracy against the state. For this act Ahala was brought 
to trM. He saved hmiself from condemnation by retiring 
into exile. 

AHANTA, a territory on the Gold Coast of Africa, 
lying on the second parallel of W long. It is one of the 
richest and most fertile districts in that part of the con- 
tinent. Axiin, the chief settlement, was founded by the 
Dutch, but now belongs to Britain. 

AHASUERUS, the Latinised form of the Hebrew 
ATiashverosh, (in the LXX. ’Acrcro7h;pos,once in Tohit 

'Aavrjpo?), occurs as a royal Persian or Median name in 
three of the books of the canonical Scriptures, and in one 
of the books of the Apocrypha. In every case the identi- 
fication of the person thus named with those found in 
profane history is matter of controversy. The hypothesis 
of Furst and others, that in all the passages one and the 
same person is meant, viz., the well-known Xerxes, may 
be set aside as qmte inapphcahle to the facts; and it 
becomes necessary to glance at the particular places. 

In Dan. ix. 1, Ahasuems appears as the father of Darius the 
Mede, who “was made king over the realm of the Chaldeans” 
after the conquest of Babylon and death of Belshazzar "Who this 
Darius was is one of the most difficult and disputed questions of 
ancient history. If, as is ve^ generally supposed, he is Astyages, 
the grandfather of the great Cyrus, and the last independent king 
of Media, then Ahasuems is to he identified with Cyaxares, the 
father of Astyages. The passage in Tobit where the name occurs 
(xiv. 15) lends confirmation to this view. It is there stated that 
Nmeveh was captured and destioyed by “ Nabuchodonosor and 
Assuerus." Accordmg to Herodotus (i. 106 cf. Eawlinson’s jGTer., 
vol. i. 412), it was tbe Medes under Cyaxares who took Nineveh. 

In Ezra iv. 6 Ahasuems is mentioned as a king of Persia, to 
whom the enemies of the Jews sent representations opposing the re- 
building of the temple at Jerusalem. Here the sequence of the 
reigns m tbe sacrcrl writer and in the profane historians — in the 
one. Gyrus, Ahasuems, Artoxerxes, Darius ; in the other, Cyras, 
Cambyses, Smerdis, Darius — Pleads naturally to the identification of 
Ahaauerus with Cambyses. Other circumstances, especially tbe 
known policy of the usurper Smerdis, and its reversal by Danus 
(see Inscr. of Behistun, col. i. § 14), corroborate this conclusion. 

In the Book of Esther, Ahasuems is the name home by that king 
of Persia, certam events of whose court and empire (which will be 
noticed elsewhere, see Esther) form the subject of the whole nar- 
rative. (Thronghoutthis book tbe LXX. render the name by ’ ApT«{- 
ep^Tis ) The hypothesis of certain writers, that this Ahasuems is the 
Cyaxares, king of Media, already referred to, may be at once dis' 
missed. That of others, identifying him with Artaxerxes Longi- 
manus, the son and successor of Xerxes, though countenanced 
by Josephus, deserves scarcely more consideration. Eecent in- 
quirers are ^ but universally of opinion that he must he a mon- 
arch of the Achsemenian dynasty, eailier than this Artaxerxes ; and 
opinion is divided between Darius Hystaspis and his son and suc- 
cessor Xerxes. In support of the former view it is alleged, among 
other things (see Tyrwhitt’s Esther tmd AJiastierus, p. 162), that 
Darius was the first Persian king of whom it could be said, as in 
Esther i 1, that ho “reigned from India even unto Ethiopia, over 
an hundred and seven and twenty provinces and that it was 
also the distinction of Darius that (Esther x. 1) he “laid a_ tribute 
upon the land and upon the isles of the sea’ {(^. Herod, id. 89). 
In support of tiie latter view it is alleged— (1.) That the Hebrejr 
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AMsUeroih is tie mtaral eamTolmt of tho oU PeramMa 
mrsha, tlw true uame of the inonaTth called ly the Gree^ Xerxes, 
L now read in Ms inscuptions , (2 ) That there u a staking simi- 
larity of character TjetA\ecn the Xerxes of ITorodotns and the 
Ahasuenis of Esther ; (3.) That certain coincidences in dates and 
events con-ohorate this identity, as, e g., " In the third year of his 
’•eif'ii Ahasnerus gave a grand feast to his nohlcs, lasting one hun- 
dietl and eight}' days (Esther i 3) ; and Xerxes m 7m thud year 
also assembled his chief officers to dcliheiate on the i^a^on of 
Greece (Herod, vii. 8), Again, Ahasuenis married EstliOT a.t 
Shushan in the seventh year of lus reign ; in the same year of ftis 
reign Xerxes retiuned to Susa with the moitification of his defeat, 
and sought to forget himself in pleasui-o. Lastly, the tiibute im- 
losed on tlie land and isles of the sea also accords with the state of 
-iis revenue, exhausted hy his insane atteiujit against Greece 
(Kitto’a CijclopwdUt, s v. Ahasueius). To this it may be added 
that the intei vid of four years between the divorce of Vashti and 
tlio marriage of Esthei is well accounted for hy the intervention of 
an important series of events fully occupying the monarch a 
thoughts, such as the invasion of Gieece, It may he added that 
i.y the advocates of both viewa appeal is made, with more or less of 
confidence, to the names of the queens of the respective sovereigns ; 
Atossa, wife of Daiius, aiisweiing to Iladassah, and Aniestris, wife 
of Xerxes, to Esther (Esther u. 7) , and also to the nninher of gene- 
rations. indicated, in the genealogy of Mordecai from tho deporta- 
tion of the Jews uito Cabjdon (Esther ii. 5 ; cf. Tyrwhitt, p. 
with Eawlmson, Bampton Lcct., p. 186) If, as seems probable, 
the name Ahasuorus is the tran&ciiptiou of the Peisiaa KJisluiijursha 
(ivntten Eiaiana in Babylonian) which, accoi ding to Sir H. Eawlm- 
son, moans venerable king" (see Iia\vliuson*s Iler, lu. 363), xheTi 
this name may be leasonabTy supposed to have been origiiudly an 
appellative, and its application, especidly hy foieigncrs like the 
Jews, to ditfoient royal persona, is cxiihnned. 


A1TA7 (literally Possessor), son of Jotham, and the 
eleventh king of Judah, reigned 16 years, from 741 to 
725 B.0 He -ivas the most weak-minded and corrupt of 
aU the kiriffa that had hitherto reigned over Judah About 
the time of his accession, Pekah, king of Israel, and Rezin, 
of Syria, had formed an alliance with the view of 
acquiring the kingdom of Judah by conquest. They in- 
vaded the country, laid siege to Jerusalem, aud corned 
away an immense number of captives, though they failed 
to secure their ultimate object. At the same time incur- 
sions were made by the Edomites and Philistines, and 
Ahaz was fam to call in the aid of Tiglath-Piloser, king of 
Assyria, who destroyed the power of Syria, but took care 
to exact heavy tribute for the service thus rendered. Ahaz 
was even compelled to appear as a vassal at Damascus, and 
so to bring lua kingdom, to the lowest point of political 
degradation. In religion Ahaz was a heathen. He broke 
in pieces the vessels of tho temple of God, and at last 
ventured to close its gates altogether. He sacrificed to 
Syrian deities, erected altars on which incense was to be 
offered, and caused his son to pass through the fire to 
Moloch. He was succeeded by his son Hezekiah. In the 
inscriptions of Tiglath-Pileser IT., king of Assyria, Tahi- 
hhazi Jahvdai, that is, Joahaz or Ahaz of Israel, appears 
amongthenames of those who acknowledged his sovereignty 
and paid tribute. (Schrader’s Pie KeilhisdirifUn und das 
Alte Testament,) 

AHAZIAH (lit. WJiom the Lord sustains), son and 
successor of Ahab, and eighth king of Israel, reigned 
scarcely two years, from 897 to 896 b.o. He continued 
in the idolatrous practices of his father, worsliipping Baal 
and Astarte. Upon his accession the Moabites revolted, 
and refused any longer to pay the tribute which had been 
exacted from them since the establishment of Israel as a 
separate kingdom. Before Ahaziah could take measures 
to subdue them, he was seriously injured by a fall from the 
lattice of an upper chamber in his palace. He immediately 
sent messengers to the oracle of the god Baalzebub at 
Ekron to inquire the issue of his lUness. 'While on their 
way they were met by Elijah the jprophet, who bade them 
return and tell the king that he would surely die. 

AHAZIAH, son of Jehorara and Athaliah, daughter of 
Ahab, and sixth king of Judah, reigned one year, 885 B.a 


Under the evil influence of his mother, he walked in the 
waysof Ahab's house, and was an idolatrous and wicked 
king. He was slain by Jehu, the son of Niinshi. 

AHENOBARBUS, tho name of a plebeian Homan family 
of tho gens Donutia, which rose in the course of time to 
considemble distinction. The name was derived from the 
red beard and hair by which many of the family were dis- 
tinguished. The emperor Nero was of this family. 

AHITHOPHEL (lit. Brother op Foolishness, i.e,, foolish^, 
the very singular name of one of the sagest iiohticians in 
Old Testament history. In regard to his family rela- 
tioiishij)s it IS almost beyond doubt that he \vas tho grand- 
father of Baths!) eba, and it has been suggested as jwobable 
that he was first introduced at court through this connec- 
tion. He was one of David’s most trusted counsellors, 
and his defection to the cause of Absalom was a_ severe 
blow to the king, who prayed that God would bring lus 
counsel to “ foolishness,” probably alluding to his name 
David’s giief at the deseition is expressed in Ps. xli. 9, 
Iv. 12-14. AMthophel’s advice was at first acceptable to 
Absalom’s party, and probably laid down the policy which 
alone was likely to be successful ; but Hushai’s counsel of 
delay, given in the secret interest of David, was ultimately 
adopted. Ahithophcl’s political foresight enabled him to 
see tliat this resolution would prove fatal to the rebel cause, 
and he at once returned to his home at Giloh, “put his house- 
hold in order, and hanged himself.” This is the only case of 
deliberate suicide that is mentioned in the Old Testament. 

AHMADAbAD, a district and city of British India, in 
the province of Gujrdt, within the jurisdiction of the 
governor of Bombay. The DiSTBiOTlies between 21®- 4' 
and 23® 5' N. lat., and between 71® 2' and 73® 25' E. long. 
It is bounded by the province of Kdtiwdr on the N. and 
W., by the Ma-hi KAnta on the N. and E., by the Kaira- 
coUectorate on the E. and S., and by the gulf of Cambay 
on the S. Tho area of the district is returned at 8844 
square miles. The nver SAbarmati and its tributaries, 
flowing from north-east to soutli-wcst into the giiLf oi 
Cambay, are the principal streams that water the district. 
The north-eastern portion is slightly elevated, and dotted 
with low hills, which gradually sink into a vast plain, sub- 
ject to inundation on its western extremity. 'With the 
exception of this latter portion, the soil is very fertile, and 
' some parts of the district are beautifully wooded. The 
total population of AhmadAbAd is returned at 829,637 
souls, the average density, as compared with tho area, 
being 216 to the square mile, and the proportion of females 
891 to every 1000 males. About 86 per cent, of the popu- 
lation are returned as Hindus, 10 per cent, as Mahome- 
tans, and 4 as Buddhists. The percentage of persons of 
other denominations is infinitesimal, their total number 
being only 1237 souls. 

The hamlets for the most p.art consist of substantial houses of 
kicks and tiles, with only a small proportion of huts. Some of the 
larger villages contain houses with upper stories, and tho general 
appeamice of the mliahitants indicates prosperity. The principal 
agncultural products are rice, wheat, bajrd, and cotton, with a 
Slio sugar-cane, tobacco, and oil-.seeda Silk manufacture forms 
au impoi-tant industry of the city. The total revenue of the district 
in 1872 amounted to £152,344, of which £147,283 ivas derived from 
the k-Tnl ; the total net expenditure on civil administration in the 
same year amounted to £21,700. The fiscal system consists for the 
most part of settlements dhect with the husbandman, technically 
known as iwatwari ; hut some vOlages are “ tdhikddri,'* in which, 
tlie “talukdar” or landholder collects tlie revenue, and pays 70 
per cent, of it to Government, retaining the remaining 30 per cent, 
for himself. The exci.se revenue is generally fanned out, hut a 

E nmient distiUeiy exists in the city. The land settlement is 
for a period of thirty years, and expires in different puiis of 
the district between the years 1884 and 1888. Seventy-five per 
cent of the to^ area of the district is cultivahle, of which 55 per 
cent is actually under cultivation, the other 20 per cent, remaining 
fallow. Tho principal marts in AhmadAhad are Bhollera, Gogo^ 
DholkA, and Viromgdou. Municipalities liave been established i» 
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the towns of AhmadaljaJ, Dliolka, Mandi'i, Gogo, Dliauddka, 
Prantej, and Moidslia , tlie rate of municipal taxatmn per head of 
population vanes from 2s 6Jd. m Ahmadabdd to 4^(1 m Morashd, 
the average tluougliout the eight toivns being Is. 7|d. per head 
The municipal income is chiefly derived from octi'oi duties, which 
in some of the towns are fanned. Thirteen towns are returned as 
containing a population exceeding SOOO souls, namely, Ahmadabad, 
population 116,873 ; Dholka, 20,854 ; Viivirngdon, 19,661 , Dhollera, 
12,468; Dhandulca, 9782 ; Gogo, 9571 ; Prantej, 8341 ; Mordshd, 
7436 , Saiiand, 7229 ; Mandd, 6774 ; Patri, 6320 ; Barwal^ 5813 ; 
and Eanpur, 6796. The district contains 146 schools, in eight 
of winch English is taught. The police force numbers 1189 men. 
The Kolis contiibute most largely to the crinunal population. 

AnMADAB^tB City, the capital of the district, is situated 
on the east or left liank of the river Sdharmati, in 23° 
N. lat., and 72° 36' E. long. It was formerly one of the 
largest towns in India, celebrated for its commerce and 
manufactures of gold and silver, silk and cotton fabrics, 
articles of gold, sUver, steel, enamel, mother of pearl, 
lacquered ware, and fine wood-work. Excellent paper 
was also manufactured, and a large trade carried on in 
indigo, cotton, and opium. With the rise of the Marhattd 
power, however, Ahmaddbdd became the scene of repeated 
struggles between the Marhattds and the Mussulmans, whose 
power was then on the wane, and from this period its pros- 
perity declined. It was captured by the Marhattds in 
1765, and again by the British in 1780, The latter soon 
afterwards gave the town back to the Marhattds, who held 
it till it finally came into the hands of the English in 1818. 
The present state of the city is fiourishing. It contains a 
population of 116,873 souls, and is a large and important 
station on the Bombay, Baroda, and Central India Bail- 
way. It is the seat of important silk manufactures, and 
has two cotton-mills worked by steam-power. 

The principal objects of architectural interest are the 
Jain temple of Seth Hathisinh and the Juma Masjid or 
Great Mosque. The Jain temple is a modern edifice, having 
been erected about twenty-five years ago by HatM Sinh, a 
rich Jain merchant, who dedicated it to Dharmndth. This 
modem style shows that the Jain style of architecture has 
hardly degenerated from its ancient excellence. The ex- 
ternal porch, between two circular towers, is of great magni- 
ficence, most elaborately ornamented, and leads to an outer 
court, with sixteen cells on either side. In the centre of 
this court is a domed porch of the usual form, with twenty 
piUars. The court leads to an inner porch of twenty-two 
pillars, two stories in height, with a roof of a shape very 
fashionable in modem Jain temples, though by no means 
remarkable for beauty. This inner porch conducts to a 
triple sanctuary. The exterior of the temple expresses the 
interior more completely than even a Gothic design ; mid 
whether looked at from its courts or from the outside, it 
possesses variety without confusion, and an appropriateness 
of every part to the purpose for which it was intended. 
The Juma Masjid or Great Mosque of Ahmaddbdd, although 
not remarkable for its size, is one of the most beautiful 
mosques in the East, the Jain style of architecture bemg 
plainly visible in its construction. Its external dimensions 
are 382 feet by 258 feet. 

AHMADNAGAB, a district and city in British India, 
in the province of Gujrdt, -within the jurisdiction of the 
Governor of the Presidency of Bombay. The oollectorate 
extends from 18° 6' to 19° 50' JST. lat., and from 73° 40' 
to 75° 37' E. long., and contains the foEowing eleven 
tAlukds or sub-districts; — Nagar, Jdmkhaic, P4mair, 
Srlgonda, Karjat, Newasa, Eopargim, Sangamnair, Eahmf, 
Siog4m, and AnkolA A natur^ boundary is formed on 
the west of the AnkolA t41uk4 by the Western Gh4ts, and, 
further south, by the edge of the table-land of Ptoiairj 
on the S.W. the district is bounded by the Gor riverj 
on the S. by the BhlmA and ShoUpur coUectorates; on 
the E. by the Nizim’s dominionsj on the KE. by the 
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I Goddvari river; and on the N. by the N4sik district The 
total area of the district is returned at 4,209,036 acres, 

I or 6576 62 square miles. Of the total area, 3,068,162 
acres, or 4794-00 square miles, are cultivated; 121,474 
acres, or 189 '80 square miles, are cultivable, but not 
actually under tillage; and 1,019,400 acres, or 1592*81 
square miles, are uucultivable. The last portion includes 
(besides unarable lands) village sites, roads, tanks, nvers, 
&c. The population of the district, according to the census 
taken on the night of the 21st February 1872, numbered 
773,938 souls, di-vided into the foIlo-wing five classes - 
Hmdus, 716,820, or 92 62 per cent, of the total popu- 
lation; Mahometans, 42,435, or 5 49 per cent.; Bud- 
dhists, 12,547, or 1-62 per cent.; Christians, 941, or 0 12 
per cent.; and other denominations, 1195, or 0 15 per 
cent. The bulk of the poptdatioii consists of Marhattds 
and Knnbis, the latter being the agriculturists On the 
north -the district is watered by the Goddvari and its tribu- 
taries the Prawara and the Mdld; on the north-east by the 
Dor, another tiibutaiy of the Goddvarl; on the east by the 
Sdphanl, which fiows through the valley below the Bald 
Ghdt range; and in the extreme south by the Bhimd and 
its tributary the Gor. The Sind nver, another tributary 
of the Bhimd, flows through the Nagar and Karjat tdlukds. 
The coUectorate on the whole is fairly well watered, although 
in some villages among the hills and sinirs of the Western 
Ghdts the supply is insuflScient. The district is intersected 
by the Bombay and Agra road; a second road connects 
Fund via Serur -with the town of Ahmadnagar, and is con- 
tmued thence towards Mdligdm ; a third road leads from 
Fund to Ndrdyangdm, besides various cross-tracts and. 
minor roads connecting the different towns of tho district. 

The only important indiistiy is weaving. The principal a^- 
cultm-ol products are wheat, giam, ba.jrd, jodr, and tnr dal. The 
eaily or spimg crop is hajrd and tur ddl , wheat, gi’am, and joar 
being sown later in tho season. Several other lood grains are 
also raised; and sugar-cane, betel leaves, a little cotton, and all 
descriptions of vegetables are soivn on suitable soils. Tho staple 
food of tho people is bajrd and jodr (coarse kinds of millet). The 
total revenue of the distiict is returned at nearly £170,000 ; about 
£140,000 being derived fiom the land revenue. The total annual 
expenditure is returned at £60,000. The present land settlement 
■was mtrodueed about 1844-45, and the thirty yeara' leases are now 
beguming to fall in. In a few villages which were transferred to 
Ahmadnagar fiom the Ndsik coUectorate the leases have already 
expired, and a revision of the settlement is in progress (1873). The 
following eight to-wns are returned as containing a population of 
upwards of 6000 souls : — Ahmadnagar, population 32, 841 ; Sangam- 
nair, 9978; Pdthardi, 7117; Khurdd, 6880, Sifgonda, 61TS; 
Bhingai, 6752; Karjat, 6536; and Sondi, 6264. The municipal 
system has been introduced mto the towns of Ahmadnagar, San- 
ganmair, and Bhingar. In the two first named, the municipal 
reren-ue is derived &om a house tax and octroi duties on goods and 
articles imported into the town for consumption. In Bhmgor the 
mumcipsd revenue is raised by the levy of a dassified tax on pro- 
fessions and trades carried on mthin the town. The mnnitipal 
revenue and expenditiu-e in 1872, together -with the incidence of 
mtmidpal tax per head of the population in each of the tluee 
towns, was as foUo-ws: — Ahmadnagar, mumcipal income, £3611, 
18s ; mumcipal expenditure, £3557, 12s. ; incidence i)er head oJ 
population, 2s. 2id. Sangamnair, municipal income, £275, 43., — 
64(L per head; expenditure, £217. Bliingar, mumcipal revenue, 
£259, 18s. — 8|d. per head; expenditure, £259, ISs. Ahmadna- 
gar district contains 1 high school, 1 first-grade Anglo-vernacular 
school, 3 middle-class schools, 164 lower-dass schools, and 1 girls’ 
scho^ Education is makmg fair progress, and the number of 
schools is annually increasing as funds become available. For the 
protection of person and property, a regular police force of 694 
men of all grades is maintained, at a cost, during 1872-73, of 
£9869. A -village police, numbering 2042 men, is also kept up, at 
a cost of £1978 per annum. There are no special criminal dasses 
m the district except a few Bhils, and they are now much less 
troublesome &an formerly. 

Ahmaditagab. City, the capital of the district of the 
same’ name, is situated in 19° 6' JST. lat., and 74° 46' E. 
long. It is a town of considerable antiquity, having been 
founded, in 1494, by Ahmad hTizatoi Sh4h, on the site of 
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a more ancient city, Bhingar. This Ahmad establisTmd a 
new monarchy, which lasted until its overthrow by Sh^ 
Jahdn in 1636. In 1759 the PeshwA obtained possession 
of the place by bribing the Mahometan commander; and 
in 1797 it was ceded by the PeshwA to the MarhattA 
chief Daulat RAo SindhiA. During our war with the 
MarhattAs in 1803 Ahmadnagar was invested by a British 
force under General Wellesley, and captured. It was after- 
wards restored to the MarhattAs, but again came into the 
possession of the British in 1817, according to the terms 
of the treaty of PunA. The town has rapidly advanced m 
prosperity under British rule. It now contains a popula- 
tion of 32,841 souls, is an important station on the Great 
Indian Peninsular Railway, and has been created a muni- 
cipality, as is mentioned above. 

AHMED SHAH, founder of the DurAni dynasty iu 
AfgTia.niftt,g.n, born about 1724, was the son of Sammaun- 
Triig.Tij hereditary chief of the Abdali tribe. While still a 
boy Ahmed fell into the hands of the hostile tribe of 
Ghilzais, by whom he was kept prisoner at Kandahar. In 
March 1738 he was rescued by Nadir Shah, who soon 
afterwards gave him the command of a body of cavalry 
composed chiefly of Abdalis. On the assassination of 
Nadir in 1747, Ahm ed, having failed in an attempt to 
seize the Persian treasures, retreated to Afghanistan, where 
he easOy persuaded the native tribes to assert their inde- 
pendence, and accept him as their sovereign. He was 
crowned at Kandahar in October 1 747, and about the same 
time he changed the name of his tnbe to DurAni. Two 
things may he said to have contributed greatly to the con- 
solidation of his power. He interfered as little as possible 
with the independence of the different tribes, demanding 
from each only its due proportion of tribute and militaiy 
service; and he kept his army constantly engaged in bril- 
liant schemes of foreign conquest. Being possessed of the 
Koh-i-noor diamond, and being fortunate enough to inter- j 
cept a treasure on its way to the Shah of Persia, he had all 
the advantages w hicli great wealth can give. He first 
crossed the Indus in 1748, when he took Lahore ; and in 
1761, after a feeble resistance on the part of the Mahome- 
tan viceroy, he became master of the entire PanjAb. In 
1760 he had taken Nishapnr, and in 1752 he subdued 
Kashmir. His great expedition to DeLli was undertaken 
in 1766 in order to avenge himself on the Great Mogul for 
the recapture of Lahore. Ahmed entered Dehli with his 
army in triumph, and for more than a month the city was 
given over to pfllage, The Shah himself added to his wives 
a princess of the imperial family, and bestowed another 
upon his son Timur Shah, whom he made governor of the 
PanjAb and Sirhind. As his viceroy in Dehli he left a 
Rohilla chief in whom he had all confidence, but scarcely 
had he crossed the Indus when the Mahometan vizier 
drove the chief from the city, killed the Great Mogul, and 
set another prince of the family, a tool of his own, upon 
the throne. The Mahratta chiefs availed themselves of 
these circumstances to endeavour to possess themselves of 
the whole country, and Ahmed was compelled more than 
once to cross the Indus in order to protect his territory from 
them and the Sikhs, who were constantly attacking Ms 
garrisons. In 1758 the Mahrattas obtained possession of 
the PanjAb, but on the 6th January 1761 they were totally 
routed by Ahmed in the great battle of PAnipat In a 
later expedition he inflicted a severe defeat upon the Sikhs, 
but had to hasten westwards immediately afterwards in 
order to quell an insurrection in Afghanistan. Meanwhile 
the Sikhs again rose, and Alinied was now forced to abandon 
all hope of retaining the command of the PanjAb. After 
lengthened suffering from a terrible disease, said to have 
been cancer in the face, he died in 1773, leaving to Ms 
son Timur the kingdom he had founded. 


AHRIMAN or Abimanbs {Angra-Mainyus, Hostile or 
Destroying Spirit), iu the Zmd-Avesta, the principle of evil, 
opposed to Ormuzd, the principle of good, the one being 
symbolised by darkness and the other by right. Both were 
visible manifestations of the Zervan^Aherene (Infimte 
Time), and existed from all eternity, according to the doc- 
trine of the Magians. Zoroaster himself, however, seems 
to have taught that Ormuzd alone was eternal, while 
ATni‘Tnfl.n was created. In the Avesta this world is repre- 
sented as the theatre of a fierce couflict between the two 
spirits, wMch is to last for 12,000 years. In the end 
A Tinman is to acknowledge the supremacy of Ormuzd. (See 
ZOEOASTER.) , J. , 

AHWAZ, a town in Persia, on the left bank of the river 
Karoon, about 100 miles N.E. of Bassorah. Though 
now an insignificant place, it occupies the site of what was 
once an extensive and important city. Of this ancient city 
vast remains are left, extending 12 miles along the bank of 
the river. Among the most remarkable are the rums of a 
bridge and a palace, besides vestiges of canals and water- 
mills, wMch teU of former commercial activity. There is 
also, in a ruined state, a bund or stone dyke of great 
strength thrown across the river for purposes of irrigation. 
It extends 100 feet in length, and many single blocks in it 
measure from 8 to 10 feet m thickness. Ahwaz reached 
the height of its prosperity in the time of the earliest 
Mahometan caliphs. 

AT (Sept. 'Ayyai, Ayyaf, and Tal; Vulg. Sai), a royal 
city of the Canaanites, east of Bethel. It existed in the 
rim ft of Abraham, who pitched Ms tent between the two 
cities (Gen. xii. 8, xiii. 3); but it is chiefly noted for its 
capture and destruction by Joshua (vii. 2-6; viii. 1—29), 
who made it “ a heap for ever, even a desolation.”^ At 
a later period Ai was, however, rebuilt, and is mentioned 
by Isaiah (x. 28), and also after the captivity. The site 
was known, and some scanty ruins still existed, in the time 
of Eusebius and Jerome (^Onomast., s.v. ’Ayyat). Dr Robin- 
son was unable to discover any certain traces of either. He 
r p.Tna.rTra (J?i6. HeseaTcheSf ii, 313), however, that its situa- 
[ tion with regard to Bethel may be well determined by the 
facts recorded in Scripture. That Ai lay to the east of 
Bethel is distinctly stated; and the two cities were not so 
far distant from each other but that the men of Betliel 
mingled in the pursuit of the Israelites as they feigned to 
flee before the king of Ai, and thus both cities were left 
defenceless (Josh. viiL 17). A little to the south of a 
village called Deir Diwan, and one hour’s journey from 
Bethel, the site of an ancient place is indicated by reservoirs 
hewn in the rock, excavated tombs, and foundations of 
hewn stone. This, Dr Robinson tliinks, may mark the site 
of Ai, as it agrees with all the intimations as to its position. 
In this view more recent authorities generally coincide. 
Kiepert’s map gives it a place near these ancient ruins. 
Stanley places it at the head of the Wady Harith. 

AIDAN, a king of Scottish Dalriada, who reigned about 
the close of the 6th century. He usurped the succession 
from the son of Conall, and was crowned by Columba, who 
personally preferred another, and, it is said, was compelled 
to perform the ceremony by an interposition of Mvine 
power. During Aidan’s reign the Scottish Dalriada was 
completely freed from subjection to the Irish monarchs. 
(See^Adamnan, rib. iii., c. 6; and Bede.) 

ATP AN, go?, first bishop of Lindisfarne or Holy Island, 
embraced a religious rife in the monastery of Iona. Oswald, 
king of Northumbria, having requested a mission of monks 
from Iona to labour for the conversion of his subjects, 
Aidan was chosen by the abbot as leader of the expedition, 
and was consecrated a bishop about 634-6 a.d. Bede 
speaks of the holiness of Ms life, of the influence of his 
preaching as seen in the conversion of multitudes, and also 
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of numerous miracles which he performed. Aidan died 
on the 31st August 651. 

AIDE-DE-CAMP, a confidential officer attached to the 
“ personal ” or private staff of a general. In the field he is 
the bearer of his chiefs written or verbal orders, and when 
employed as the generafs mouthpiece, must be imphcitly 
obeyed. In garrison and quarters his duties are more of a 
social character — he superintends the general’s household, 
writes and answers invitations, &c. To mcrease their 
state, colonial governors and the Lord-Lieutenant of Ireland 
have aides-de-camp with functions analogous to those of 
equerries to royalty. Officers above the rank of captain 
are seldom taken as aides, and none of less than two years’ 
service. The sovereign, as head of the army, may have an 
indefinite number of aides-de-camp. In 1874 there were 
thirty-three military aides-de-camp j of these, twelve, taken 
from the militia, were honorary, the remainder, from the 
regular army and marines, were chosen for distinguished 
war services. The appointment carries with it promotion to 
the army rank of “ full ” colonel. The Queen has also at 
present (1874) eleven naval aides-de-camp, in compliment 
to the sister service 3 but the appointment is more especially 
of a military character. An admiral’s aide-de-camp is his 
flag-lieutenant. 

AIDIN', or Guzel-Hissar, a town of Turkey m Asia, 
in the pashalic of Anatolia, about 70 miles S.E. of 
Smyrna. It is beautifully situated near the river Meander, 
and is the residence of a pasha. Since 1866 it has been 
connected with Smyrna and Ephesus by rail. On a neigh- 
bouring height are to be seen the ruins of the ancient 
Tralles. Aidin is a place of very extensive trade, and is 
celebrated for its figs, which are grown in great abundance 
in the beautiful orchards between the town and the river, 
and form an important article of export. The streets of 
the town, overshadowed by trees, and having numerous 
well-frequented bazaars, present a very picturesque appear- 
ance. Among the inhabitants are considerable numbers of 
Greeks, Armenians, and Jews; and there are several 
churches and synagogues in addition to the fine Turkish 
mosques. Population, 30,000. 

AIDS (Aiixilia), a pecuniary tribute under the feudal 
system, paid by a vassal to his lord on particular occasions ; 
originally a voluntary grant which in process of time 
became exigible as a right. The aids of this kind were 
chiefly three, viz. ; — 1st, 'WTien the lord made Ms eldest son 
a knight; 2d, To provide a dower when he gave Ms eldest 
daughter in marriage; 3d, To ransom the person of the 
lord when taken prisoner. The amount of the first two 
was defimtely fixed by 3 Ed. L, c. 36, but that of the last 
was of course uncertain. The right of levying aids was 
abolished by 12 Car. IL, c. 24. 

ATKIM, JohuTjM.D. (1747-1822),wasbornatKibwoxth- 
Harcourt, received Ms elementary education at the dissent- 
ing academy of Warrington, where his father was tutor, 
and prosecuted Ms medical studies in the university of 
Edinburgh, and in London under the celebrated Dr William 
Hunter. He commenced Ms professional career as a surgeon 
at Chester ; but being unsuccessful, he removed to Warring- 
ton. Finally, he went to Leyden, took the degree of M.D. 
in that university (1780), and attempted to estabHah him- 
self as a physician in London. His success in this new 
field does not seem to have been considerable; chiefly, 
no doubt, because he concerned himself more with the 
advocacy of hberty of conscience than with his professional 
duties. He therefore began at an early period to devote 
himself to literary pursuits. Dr Aildn’s reputation cMefly 
rests on his endeavour to popularise scientific inquiries. 
In conjimction with Ms sister, Mrs Barbauld, he com- 
menced the publication of a series of volumes on this 
principle, entitled Hvmings at Hoim (6 vols., 1792-5), a 


popular and interesting w’ork, chiefly commendable for 
the purity of the principles it inculcates, and the pleasing 
views it gives of human nature. It has been translated 
into almost every European language. His love of nature, 
and his power in dehneating its features, are well illustrated 
in The Natural History of the Year, as well as in his mis- 
cellaneous Essays. In 1798 Dr Akin retired from pro- 
fessional hfe, and devoted himself with great industry to 
literary undertakings of numerous and varied kinds, among 
wMch his valuable Biographical Dictionary (10 vols, 
1799-1815) holds a conspicuous place. Besides these, lie 
published Biog. Memoirs of Medicine (1780); Lives of John 
Selden and ArcMnshop Usher; Memoirs of Huet, Bishop of 
Avranckes; Geographical Delineations of All Nations, <Src. 
He edited the Memtidy Magazine from 1796 to 1807, and 
started the Aihenceum in 1807. The latter was discon- 
tinued, however, in 1809. 

AIKIN, Lucy, daughter of the preceding, a well-known 
historical writer, was burn at Warrington on 6 th Nov. 
1781. After rendering valuable assistance to her father 
in several of Ms later works, she commenced her own 
career as an authoress by the pubheation of several books 
for the young, the most important of which were the 
Adventures of Rolando, a translation, and Lorimer, a tale. 
In 1818 she published her Memoirs of the Coart of Quern 
Elizabeth, the first and best of the series of historicM works 
on wMch her reputation rests. It was very popular, and 
passed through several editions. The Memoiis of the Court 
of King James I. (1822) was highly commended in the 
Edinburgh Review, which pronounced it “a work very 
nearly as entertaining as a novel, and far more instruc- 
tive than most Mstories.” Her Memoirs of the Court of 
Charles 1. (1833) showed a falling off; and her latest work, 
the Life of Addison (1843), was declared disappointing 
by Macaulay in the Edinburgh Review, vol. Ixxviii. Miss 
Aikin died at Hampstead, where she had resided for forty 
years, on the 29th Jan. 1864. A Life by P. H. le Breton 
appeared in a volume entitled Memoirs, Miscellanies, and 
Letters of Lmy Aikin (Lond. 1864). 

AIKMAN, William, a celebrated portrait-painter, born 
at Caimey, Forfarshire, on the 24th Oct. 1682. He 
was intended by his father for the bar, but followed Ms 
natural bent by becoming a pupil under Sir John Medina, 
the leading painter of the day in Scotland. In 1707 
he went to Italy, resided in Home for three years, after- 
wards travelled to Oonstantinople and Smyrna, and in 
1712 returned home. In Edinburgh, where he practised 
as a portrait-painter for some years, he enjoyed the patron- 
age of the Duke of Argyll; and on his removal to London 
in 1723 he soon obtained many important commissions. 
Perhaps Ms most successful work was the portrait of the 
poet Gay. He also painted portraits of himself, Fletcher 
of Saltoun, William Carstairs, and Thomson the poet. 
The likenesses were generally truthful, and the style was 
modelled very closely upon that of Sir Godfrey Kueller. 
Aikman held a good position in literary society; and 
counted among Ms personal friends Swift, Pope, Thomson, 
Allan Eamsay, Somerville, and Mallet. He died in June 
1731, leaving unfinished a large picture of the royal family. 

AILEED, Ealred, Ethelredus, Alurbdus, an Eng- 
lish ecclesiastic and Mstorian, born at Hexham in 1109. 
He was educated at the Scotch court with Henry the son 
of King David. The king is said to have offered him a 
bishopric, wMch he refused, preferring to become a monk 
in the Cistercian abbey of Eievaulx, YorksMre. In 1146 
he was chosen abbot, and he held that position till his 
death in 1166, — ^the accounts which state that he was trans- 
ferred to Eevesby in LincolnsMre being probably founded 
on a confusion of names. Leland says that he had seen his 
tomb at Eievaulx adorned with gold and silver ornaments. 
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Ailred was the author of a large number of historical and 
theological works. The former are of httle value, owing 
to his creduhty, except for the occasional glimpses they 
give of contemporary life and manners. His theological 
works, including a volume of homihes, a treatise on chanty, 
and a treatise on friendship, are somewhat in the style of 
St Bernard. (For a full account of the historical writings 
see Sir T. D Hardy’s Deso'iptive Catalogue ) 

AILS A CEATG, a remarkable island-rock at the mouth 
of the Firth of Clyde, off the coast of Ayrshire, Scotland. 
It is of a conoidal form, with an irregular elKptie base, 
and rises abruptly from the sea to the height of 1139 feet. 
The only side from which the rock can be ascended is the 
east; the other sides being for the most part perpendicular, 
and generally presenting lofty columnar forms, though not 
so regular as those of Stafifa. The rock is a greenstone or 
syenite, with a basis of grayish compact felspar traversed 
by numerous trap veins. A columnar cave exists towards 
the north side, and on the eastern are the remains of a 
tower, wuth several vaulted rooms. Two springs occur on 
the island, and some scanty grass affords subsistence to 
numerous rabbits. The precipitous parts of the rock are 
frequented by large flocks of solan geese and other aquatic 
wild fowl. It is situated in 55° 15' H. lat., 5° 7' W. long. 

AIIST, a department on the eastern frontier of France, 
bounded on the N. by the departments of Jura and Saone- 
et-Loire, on the W. by Sa6ne-et-Loire and Eh6ne, on the 
S. by Iske, and on the E. by the departments of Savoie 
and Haute Savoie and the Swiss cantons Geneva and 
Valid. It extends at the widest points 52 miles from N. 
to S., and about the same distance from E. to W., with 
an area of 2241 square miles. The east of the depart- 
ment is very mountamous, being traversed by the southern 
portion of the Jura range, but in the north-west the surface 
is comparatively level, and in the south-west flat and 
marshy. Ain is wholly within the basin of the Ilh6ne, 
that river itself being the boundary on the east and south, 
while it receives the Ain, which passes southward through 
the centre, and the Sa6ne, which forms the western 
boundary of the department. The climate is usually cold, 
but on the whole healthy, except in the damp marshy 
districts on the west. The soil in the valleys and plams of 
the department is fertile, producing wheat, barley, maize, 
rye, and fruits of various kinds, as well as wine of excellent 
quality; the tops of many of the mountains are covered 
with forests of fir and oak, and the lower slopes yield 
excellent pasture for sheep and cattle. The chief mineral 
product is asphalt, besides which potter’s clay, iron, build- 
ing-stone, and the best lithographic stone in Fi'ance, are 
produced in the department. There are many com and 
saw mills on the mountain streams; and cotton, hnen, and 
silk fabrics, coarse woollen cloth, paper, and clocks, are 
manufactured to a limited extent. Ain, which formed 
a pact of the ancient province of Burgundy, is divided into 
live arrondissements — Bourg and Trevoux in the west, and 
Gex, Nantua, and Belley in the east; containing in all 36 
cantons and 452 communes Bourg is the capital, and 
Belley is the seat of a bishop. Population of Ain in 
1872, 363,290, of whom 185,074 were males, and 178,216 
were females. Of the total population, 116,407 could 
neither read nor write, and 46,450 more could not write. 

AIHAD, a town of Arabia, in the province of Hadra- 
maut, about 207 miles N.E. of Aden. Hear it is the 
tomb of a Moslem prophet much frequented by pilgrims, 
at -which a great annual fair is also held. The population 
is said to be about 10,000. 

AINMULLER, Maximilian Emmanuel, founder of a 
new school of glass - painting, was born at Munich 
on the 14th February 1807. He was induced, by the 
advice of Gartner, director of the royal porcelain manu- 
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factory, to devote himself to the study of glass-paint- 
ing, both as a mechanical process and as an art, and he 
made such progress that in 1828 he was appointed director 
of the newly-founded royal painted-glass manufactory at 
Mumch. The method which he gradually perfected there 
was a development of the enamel process adopted in the 
Renaissance, and consisted in actually painting the design 
upon the glass, which was subjected, as each colour was 
laid on, to carefully-adjusted heatmg. The fault of this 
new style is its production of transparent pictures seen by 
tiansmitted and not by reflected light; but the popular 
verdict in its favoiu has been, notwithstanding, proved by 
the extent to -urhich it has been adopted. The earliest 
specimens of Ainm-iiller’s work are to be found in the 
cathedral of Eatisbon. With a few exceptions, all the 
■wmdows in Glasgow cathedral are from his hand. Speci- 
mens may also be seen in St Paul’s cathedral and St Peter’s 
College, Cambridge. On the Continent it must suflice to 
mention Cologne cathedral as containing some of his finest 
productions. Ainmiiller had considerable skill as an oil- 
painter, especially m interiors; and his pictures of the 
Chapel Eoyal at Windsor and of Westminster Abbey have 
been much admired. He died 9th December 1870. 

AINOS, the name of a small but remarkable tribe in 
Japan, found chiefly in the island of Yesso. They are dif- 
ferent m race and character from the ordinary Japanese, and 
seem to have been the earliest inhabitants of the country. 
Since the invasion of the islands by the Japanese, however, 
the Ainos have been gradually supplanted by the invaders, 
and are now completely subject to them, although they 
stdl preserve the appearance of internal self-government, 
h-ving in societies of from ten to twenty families, under a 
here^tary chief. Their language is quite distinct from 
the Japanese, and intercourse between the two peoples is 
carried on by a sort of mongrel dialect. The Ainos are 
not tall, averaging a httle over 6 feet; but they are well- 
proportioned and strongly-built, with a type of counte- 
nance European rather than Asiatic. They are distin- 
guished by an exuberance of hair on the head and body, a 
circumstance which has given rise to their name of “ Haiiy 
Kuriles.” The women are ugly, and are much addicted to 
tattooing. The dress of the Ainos consists of a robe of sldn 
or cotton, reaching to the knees and secured by a girdle; 
their huts are small and uncomfortable, with httle or no 
furniture; and their food is mostly the produce of Ashing and 
hunting, together -with rice got by barter from the Japanese. 
They are probably less than 50,000 in number. 

AJMSWOETH, Hbney, divine and scholar, was bom 
“about 1560” at Pleasington, near Blackburn, Lancashire, 
having been second son of La-wrence Ainsworth of Pleas- 
ington Hall. Young Henry Ainsworth is believed to have 
received his education at Queen Elizabeth’s Grammar 
School in Blackburn, of which his father was an original 
founder. According to tradition, he was a Roman Cathohe, 
and a younger brother, John, a Protestant; and the two 
brothers, entering into a written controversy, mutually con- 
veited each other — Henry having embraced Protestantism, 
and J ohn, Popery. The subsequent earher history of Ains- 
worth is still obscure. Ho record survives; but various 
authorities concur in stating that he passed from Blackburn 
to Cambridge. He associated with the Puritan party in 
the Church of England, and eventually adopted the plat- 
form of the Independents as represented by the Brownists. 
He was driven from his native country by the state 
proscription of the sectaries before the year 1593. He is 
found residentin “ablind lane at Amsterdam” about 1596-6. 
His exile must have reduced him to extreme poverty. He 
is stated to have been a “ porter ” to a scholarly bookseller 
in Amsterdam, who, on discovering his skill in the Hebrew 
language, made him known to his countrymen. Roger 
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VViUiams, in one of his fiery tractates, reproaches Ainsworth 
as “ living upon ninepenco a week and some boiled roots ” 
When the Brownists erected a church in Amsterdam, 
Francis Johnson was chosen for their pastor, and Hemy 
Ainsworth for their doctor or teacher. In 1596 these 
two divines drew up a confession of their faith (in Latin), 
which was reprinted in 1598, and dedicated to the 
various universities of Europe (including St Andrews, 
Scotland). The separations and controversies which ensued 
at Amsterdam and at Leyden belong to church history. Of 
Ainsworth it may be said, that whde he never put himself 
forward or sought notoriety, he was beyond comparison 
the most steadfast and most lesolute and most cultured 
champion of those principles of civd and religious freedom 
represented by the now large and influential body of iSTon- 
conformists in Britain and America called Independents or 
Congregationalists. The personal squabbles and temporary 
animosities have long passed away; and it is recognised 
that in Henry Ainsworth Nonconformity had a man of 
saintly worth, of intellectual power, and of uncompromismg 
intrepidity. Amid the strifes and clamours of controversy 
he pursued steadfastly his rabbinical studies The com- 
bination was so unique that Moreri and Zedler, like others, 
made two Henry Ainsworths — one Dr Henry Ainsworth, 
a learned biblical commentator; the other H. Ainsworth, 
an arch-heretic, and “ the ringleader of the Separatists at 
Amsterdam.” Kindred mistakes are found regardmg his 
writings in Hornbeck’s S-umma Controversiarum, and more 
recent bibliographical authorities. In 1608 our Ainsworth 
defended the Separation against llichard Bernard and 
WiUiam Ciashaw (father of the poet). But his ablest and 
most arduous minor work in controversy was Ms crushing 
reply to the notorious Smyth, entitled A Defence of the 
Holy Scriptures, Worship, and Ministry, used in the Ghris- 
tian Church separated from Antichrist, against the Chal- 
lenges, Cavils, and Contradictions of M. Smyth (1609). 
His memory abides through Ms rabbinical learning The 
ripe fruit of many years’ diligence appeared in Ms Notes 
on Genesis, 161G; Exodus, 1617; Leviticus, 1618; Num- 
bers, 1619; Deuteronomy, 1619; Psahns, 1612, 2d edition 
1617; Song of Solomon, 1623, These were collected m 
folio ill 1627, and again in 1639, and later in various 
forms. From the outset the Annotations have taken a 
commanding place, especially among Continental scholars, 
as witness Clement, Dornius, Voght, Lilicnthal, and 
Simon, the last urging Catholics to study and value them. 
Perhaps nothing more clearly shows even Ms home repute 
than the praiseworthy zeal with wMch Vice-Chancellor 
Dr John Worthington endeavoured to recover certain 
posthumous MSS. of Ainsworth. These, it is to be feared, 
have irrecoverably disappeared. Moreri mentions a cur- 
rent report that the famous Lightfoot “pillaged the best 
of his observations” from Ainsworth. A comparison of 
the Dxercitations with the Annotations shows, however, that 
the two scholars worked independently. Moreri’s groundless 
remark has been transmuted into an imputation as ground- 
less — that lightfoot had got into Ms possession the MSS. 
of Ainsworth. The character and learning of the great rab- 
binist ought to have silenced such an unworthy suspicion. 
There is notMng more striking in the career of Ains- 
worth than the reported manner of his death, wMch took 
place at Amsterdam in 1622-3. It is stated that, having 
found a diamond of great value, he advertised it; and when 
the owner, who was a Jew, came to demand it, he offered 
the finder any gratuity he sought. Ainsworth, though poor, 
requested only of the Jew that he would procure him a 
conference with some of Ms rabbis upon the prophecies of 
the Old Testament relating to the Messiah, wMch the Jew 
promised, but not having interest to obtain such a con- 
ference, it is thought that he contrived to get Ainsworth 
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poisoned (Neal, Purita?is, li. 47), Another account says 
that he attended the conference, and so confounded the 
Jews that, from spite and mahee, they in tMs manner put 
a peiiod to his life (Brook, Puritans, ii. 302). There is 
an air of imiirobability about the narrative, but it is cer- 
tain he was dead in 1623, for in that year w^as published 
his Seaeonahle Discourse, or a Censure uj^on a Dialogue 
of the Anabaptists, in which the editor speaks of him as a 
departed worthy. For a pretty complete hst of Ms writ- 
ings, lesser and larger, see Chalmers, Brook, and Hanbury. 
Mpy are now^ extremely rare and high-priced. (See Wor- 
tMngton’s Diary [Chetham Society], by Crossley, i. 
263-6; Hanbuiys Memorials, sv. ; Works of Bobinson, 
iii.. Appendix, and sujyra.) (a. b. g ) 

AINSWOETH, Kobeet (1660-1743), author of a well- 
known Latin dictionary, was born at Woodvale, near Man- 
chester. After teaching for some time in Bolton, he 
removed to London, where he conducted a boardmg-scliool, 
first at Bethnal Green, and then at Hackney. At a com- 
paratively early period of Ms life he had realised a com- 
petency, and was able to retire. Proposals for the pre- 
jiaration of a Latin dictionary were made to him in 1714, 
but the work was not ijublished till 1736. It was long 
extensively used in schools, and often reprinted, the later 
editions being revised and enlarged by other hands. Ains- 
worth’s Dictionary W’’as, however, radically imperfect, con- 
taining a mere register of words, with no scientific 
classification or complete and exact definition of their 
various meanings, and necessarily wanting the results of 
modern philological research. Later works have now 
entirely superseded it. 

AINTAB, a large garrison toivn on the northern frontier 
of Syria, 65 miles N.N.E of Aleppo, in 36° 68' N. lat., 
37° 13' E. long. It has a considerable trade, cMefly in 
Mdes and leather, and cotton of coarse quality is grown in 
the district. Population, about 20,000. 

AIE was the name formerly given to all gaseous sub- 
stances. The gas now known as oxygen, for instance, was 
named by Priestley dephlogisticated air, in contradistinc- 
tion to nitrogen or azote, wMch was phlogisticated air. So 
hydrogen gas was known to the early chemists as inflam- 
mable air, carbonic acid gas as fixed air, (fee. The name 
is now ordinarily restricted to what is more accurately 
called atmospheric air — ^the air we breathe — ^the invisible 
elastic fluid which surrounds the earth, extending to an 
unknown height. The properties of this fluid will be fully 
considered under such headings as Atmospheeb, Baeo- 
MBTBR, Chemibtey, VENTILATION, & G , Reference may 
be made here to the mechanical use of air as a moving 
power, or rather as a means for transferring power, just as 
it is transferred by a train of wheelwork. Compressed air 
can be employed in this way with great advantage in mines, 
tunnels, and other confined situations, where the discharge 
of steam would be attended with inconvenience. The 
work is really done in these cases by a steam-engine or 
other prime mover in compressing the air. In the con- 
struction of the Mont Cenis tunnel the air was first com- 
pressed by water-power, and then carried through pipes 
into the heart of the mountain to work the boring machines. 
This use of compressed air in such situations is also of 
indirect advantage in serving not only to ventilate the place 
in wMch it is worked, but also to cool it; for it must be 
remembered that air falls in temperature during expansion, 
and therefore, as its temperature in the macMnes was only 
that of the atmosphere, it must, on being discharged from 
them, fall far below that temperature. Tliis fall is so great 
that one of the most serious practical difficulties in working 
machines by compressed air has been found to be the forma- 
tion of ICO in the pipes by the freezing of the moisture in 
the air, wMch frequentiy chokes them entirely up. 
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AIE-ENGINE Engines wliich have for their working 
fluid heated air instead of steam are called air-engines/" 
The name “caloric engine” has also been applied to them, 
but is not to be commended, for they have no more nght to 
that title than steam-engines — ^the useful effect of both 
machines being due to the transformation of heat into 
mechanical energy, the air in the one case and the steam 
m the other being merely convenient media through which 
to effect that transformation. 

The utilisation of the expansion of heated air for driving 
an engine has for many years been a subject which has 
exercised the ingenuity of inventors. The history of air- 
engines has, however, been little more hitherto than a 
history of failures, and they arc as far now from super- 
seding steam-engines as they were fifty years ago. This 
is owing mostly to the fact that the inventors have too 
often worked empirically, without any real knowledge of 
the conditions under which, and under which only, the 
real advantages of the fluid could be attained, and have 
therefore continually violated these conditions. There are 
also certain constructive difficulties in the way of making 
a successful air-engine which have never been fully over- 
come. It should be distinctly understood that, regm-ded 
simply as a medium for transforming heat into work, air 
possesses no advantage over steam or any other fluid. Its 
advantage is, that it can be used with safety at much higher 
temperatures than steam (and therefore a larger propor- 
tion of the heat given to it can be transformed into work), 
and that by employing the gases of combustion m the 
cyhnder much heat can be utilised which with steam- 
engines is necessarily wasted. 

Of the air-engines which have actually worked we have — 
(1.) Those in which the changes of temperature take place 
at a pair of constant volumes j (2.) those m which the 
changes of temperature take place at a pair of constant 
pressures, and (3.) those in which heat is received and 
rejected at a pair of constant pressures. The first two 
classes, fitted with “ economisers,” are in theory “ perfect” 
engines; that is, they are theoretically capable of trans- 
forming into work the largest fraction the limits of tem- 
perature allow of the heat received from the fuel. The 
tlurd class are not perfect engines, but possess certain 
practical advantages which will be afterwards mentioned. 

Tlie well-known engine invented by the Rev. DrSth-ling m 1816, 
and subsequently improved by him, in conjiuictiou mth his brother, 
All James Stirling, 0 E , of Edinbiugh, belongs to the fiist class. 
In this engine the same mass of air is used again and again, and is 
compressed at starting to a pressure of 7 to 10 atmospheres. A 
cylindrical air-receiver, in which a plunger can be moved up 
and down, is placed over the flue of the fiu-nace The annular 
space between the plunger and the sides of this receiver is occu- 
pied hy an immense number of thin sheets of metal, which form 
the “economiser." In the upper part of the receiver, which com- 
municates freely ivith one end of a working cylinder of the usual 
construction, is a “refrigerator," consisting of a coil of tubing 
through which cold water continually oiictdates. The plunger is 
alternately raised and lowered by suitable meohaniain, and in its 
motion causes the great body of air in the machine to occumr alter- 
nately the bottom or heating end and the top or cooling end of the 
receiver. It thus undergoes alternate expansion and contraction, 
and thereby gives motion to the piston of the working cylumer, 
and thence to a crank shaft in the usual way. The advantages of 
this engine were, that the air in the cylinder was always cool, and 
that the great pressure which could be used rendered the size of the 
machine for a ^ven power very moderate It was ultimately aban- 
doned because of the failure of the receiver to stand the d^toctive 
action of the heat. 

The most familiar example of the second class of air-engines is 
that invented by Captain Ericsson. It differed from Stirling’s in 
many respects, and does not seem in any one paiticnlar to have 
been an improvement on it. Fresh aii was drawn horn the atmo- 
sphere at evei^ stroke, and a very low pressure used, and what was 
the receiver in Stirling’s engine became the working cylinder of 
Ericsson’s. It was thus excessively bulky in proportion to its 
power, and all the working parts were exposed to the destructive 
action of intense heat. It is chiefly interesting on account of the 


enormous scale on which its constiuction was actually can led out. 
The engines of the steamship “Ericsson” had four woi king cylinders, 
each 14 ft. in diameter, with other paits in proportion. The trials 
of this vessel were conducted in a mannei which did not allow any 
confidence to be placed in the results said to be obtained, and steam- 
engines leplaoed those of Eiicsson within two years. 



To the thud class of air-eiigines belong those of Sir George Cayley 
and seveial of the oldci inventois. The best known modem ex- 
ample m, however, the engine of Mr Philander Shaw, which la 
shown in oui engraving, and which was exhibited at the Pans 
Eahihition of 1867. The most iinpoitant fentiue of this tyqie of 
engine is the use of the pioducta of combustion themselves, instead 
of merely the air heated by them, to diive the inston. The con- 
stiuction of the engine is veiy siinjde • the woiking piston is fitted 
with a trunk on its upper side, wluch, thus reduced in area, selves 
as a compiessing pump, and the pioducts of combustion act directly 
upon its under side, which is piotocted by a large di’um filled with 
non-conducting material from the heat The furnace stands beside 
the cyhnder, and is entirely closed up, means being piovided for 
feedmg it with fuel without allowing any air to enter. The air 
compressed by the pump is delivered into the fmnace, where it coin- 
bmes with the fuel to foiin the gases of combustion, and in this 
way receiving additional heat, expands, and raises the piston of the 
working cylinder for a poition of its stroke. The admission- valve 
of the latter is then closed, and the gases expand, without addition 
of heat, until the piston has completed its stioke, and are then dis- 
charged into the atmosphere. By the addition of an “ economiser,” 
the efficiency^ of this type of enmne may be veiy greatly increased ; 
but its principal advantage is that, by actually using the products 
of combustion inside the engine, much heat is saved which m other 
cngiuKi 18 unavoidably sent up the chimney and lost. 

One of the principal features of all air-engines is the 
“economiser” (sometimes erroneonsly called the “regene- 
rator”), an invention of Mr Stirling’s The object of this 
apparatus is to store np the heat rejected by the fluid when 
it falls in temperature, and subsequently to raise the tem- 
perature of the fluid by re-storing the same heat, so that 
the only heat which the furnace has to supply is the latent 
heat of expansion, together with the amount of sensible 
heat which maybe lost through the imperfection of the 
economiser. 

(For a popular explanation of the theory of air-engines, 
see an admirable paper hy the late Professor Rankine in 
the Edinburgh Philosophical Journal for Januaiy 1855 j 
and for a complete account of the same, involving the use 
of the higher mathematics, see the same author’s Steam- 
Engine^ pp. 345, et seg. See also Prof. Clerk Maxwell’s 
Theory of Heat, and a series of papers on the subject in 
Engineering, 1874.) (a. b. w. k.) 

AIR-GITIT, a weapon like a common gun in shape, in 
which the force employed to propel the bullet is the elas- 
ticity of condensed atmospheric air. It has attached to 
it, or constructed in it, a strong metal chamber, into which 
air is forced by a condensing syringe (see Pneumatics). 
In this way a pressure may be obtained of several hundred 
atmospheres. When a trigger is touched, the condensed 
air rushes into a space behind the bullet with such force as 
to propel it from barrel to a considerable distance. If 
only a little air be allowed to escape each time, a single 
charge wiU propel a number of bullets in succession, with 
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a constantly diminishing force. Sometimes the weapon is 
made in the form of a walking-stick, and is then called an 
air-cane. The air-gun is little else than a scientific toy, 
and has no practical value. The apparatus is costly, the 
process of condensation requires considerable labour, and 
the propulsive force of the air is, at its maximum, less 
than that of an ordinary charge of gunpowder. The only 
advantage it can be said to have m any way is the ques- 
tionable one of its use being unattended by the explosive 
noise that accompanies the discharge of a common gun. 

AIR-PUMP, an apparatus by means of which a closed 
vessel can have the air it contains removed from it. It con- 
sists essentially of two parts — a receiver, from which the air 
is to be exhausted ; and a pump, to perform the work of 
exhaustion. The receiver is in general made of glass, in 
order that the condition of objects placed within it for the 
purpose of experiment may be readily seen by the opera- 
tor. It is open at the bottom, and has its lower edge 
accurately ground ; when in its place in the air-pump it 
stands upon a smooth brass plate. The pump itself is a 
brass cylinder, having a jiiston in it, which can be moved 
backwards and forwards by means of a rod, in the usual 
way. At the end of the cylinder nearest the receiver is 
placed a small valve, in the piston itself is another (or 
some mechanism which serves the purpose of a valve), and 
there is frequently a third in the outer end of the cylinder. 
All these valves open outwards from the receiver. The action 
of the pump, when arranged in this way, is exactly similar 
to the action of an ordinary weU-pump, with air as the 
fluid instead of water. The air-pump was invented about 
1G54 by Otto von Guericke, a magistrate of Magdeburg, 
and a man who devoted great attention to various pro- 
blems in pneumatics.^ The first description of his pump 
was published in 1657 in the MecJianica Tlydrauhco- 
pimmatica of Gaspar Schottus, professor of mathematics 
at Wurtemberg. He used a spherical glass receiver, with 
a pumping syringe attached, and kept the whole of the 
working parts under water to prevent leakage. His pump 



was very imperfectly constructed, but he did eventually 
succeed in getting a very good vacuum with it. The 
method of producing the Torricellian vacuum, by filling a 
vessel with liquid and then removing the liquid without 
permitting ingress of air, was previously known; but a 
vacuum produced in this way was obviously useless for 
experiments with any objects but those which could pre- 
viously be immersed in the liquid used. Guericke was, 
however, the first to recognise that, by virtue of its perfect 

^ He was also the inventor of the “Magdeburg hemispheres,” 
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elasticity, or tendency to expand indefinitely, air could be 
pumped out of a closed space as well as water ; and this 
is the principle of his and all succeeding air-pumps. Al- 
though the invention of the air-pump is due to a German, 
almost all the improvements made in it from time to time 
have come from Englishmen. Dr Boyle contributed so 
much to its perfection that for a long time the state of the 
air in an exhausted receiver was called vacuum Boyleanum^ 
and the air-pump itself machina Boyleana. Dr Hook, 
Hawkesbee, John Smeaton, and others brought the air- 
pump externally to very much the same form as that in 
which it is commonly seen at present, and which is shown 
in the annexed woodcut. The pump here has two cylin- 
ders, which are worked by a winch handle, the pump rods 
having toothed racks on the upper part of their length. 
Professor Tate is the inventor of a double-action air-pump, 
now much used where a very perfect vacuum is required. 
It has two pistons in one baiTel, the air being drawn from 
the receiver at the centre of the barrel, and discharged into 
the atmosphere at its extremities. Very complete air- 
pumps have two or three barrels, arranged as shown in the 
woodcut, for rapid exhaustion, until the pressure in the 
receiver is equal to (say) half-an-inch of mercury ; and in 
addition to these a horizontal Tate’s barrel, which can then 
be put into action to bring the vacuum down to ^ inch of 
mercury (l-600thofthe pressure of the atmosphere), or even 
less at low temperatures. See Pneumatics. 

Air-Pump, in steam-engines, is the pump which draws 
the condensed steam, along with the air which is always 
mixed with it, and also the condensing water (except 
where a surface condenser is used), away from the con- 
denser, and discharges it into the hot weU, See Steam- 
Engine. (a. b. w. k.) 

AIR, or Asben, a country of central Africa, lying be- 
tween 15° and 19° N. lat. and 6° and 10° E. long. The 
northern and best known portion of this region is of a very 
diversified character. It has numerous mountain ranges, 
some of which rise to a height of 5000 feet, with richly- 
wooded hollows and extensive plains interspersed. The 
mimosa, the dum-palm, and the date are abundant; and the 
valleys are covered with the exuberant vegetation of the 
tropics. Some of the plains afford good pasturage for 
camels, a-sses, goats, and cattle; others are desert table- 
lands. In the less frequented districts wild animals abound, 
notably the lion and the gazelle. The country generally is 
of sandstone or granite formation, with occasional trachyte 
and basaltic ranges. There are no permanent rivers; but 
during the rainy season, from August to October, very 
heavy floods convert the water-courses in the hollows of the 
mountams into broad and rapid streams. Hunierous wells 
supply the wants of the people and their cattle. To the 
south of this variegated region lies a desert plateau, 2000 
feet above the level of the sea, destitute of water, and 
tenanted only by the wild ox, the ostrich, and the giraffe. 
Still further south is the district of Damerghu, nominally 
tributary to Air, undulating and fertile, and yielding rich 
crops, notwithstanding the fertility of the valleys in the 
northern portion of the country, there is little of the soil 
under cultivation except in the neighbourhood of the vil- 
lages, where slaves are employed in tillage. Millet, dates, 
indigo, and senna are the principal productions. The great 
htdk of the food supplies is brought from Damerghu, and 
the whole materials for clothing are also imported. Were 
it not for the traffic in salt between Bilma and the Hansa 
states of Soudan, the country could scarcely maintain its 
present limited number of inhabitants. A great caravan 
annually passes through Air, consisting of several thousand 
camels, carrying salt from Bilma to Sokoto. Air was called 
Ashen by the native tribes until they were conquered by 
the Berbers. The present inhabitants are for the most 
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part of a mixed race, combining the finer personal traits of 
the Berbers with the characteristics of the negro. The 
king or sultan of Air occupies a very precarious position, 
being to a great extent dependent on the chiefs of the 
Tawarek tribes inhabiting a vast tract of the Sahara to 
the north-west, who are continually at war among them- 
selves. A largo part of the revenue of the king is derived 
from tribute exacted from the salt caravan. His authority 
does not seem to be great in the outlying parts of his 
dominions. The chief town of Air is Aqades (See 

Dr Barth’s Travels in Central Africa^ vol. i.) 

ATT ?. AY, Heney, D.D. This celebrated Puritan presi- 
dent of Queen’s College, Oxford, was born at Kentmere, 
near Windermere, but no record remains of the date of 
either birth or baptism. Anthony ii Wood names West- 
moreland as his birthplace. In the well-known lAje of 
Bernard Gilpin it is told that when he was making pre- 
parations for martyrdom, he “ received the account with 
great composure j and immediately after called up William 
Airay^ a favourite domestic, who had long served him as 
his almoner and steward.” From the great kindness 
shown to our Airay by Gilpin, and from the vicinity 
of Kentmere to the Eectory, it does not appear to be 
]in.irn.rdTng too much to assume that this Willi am Airay 
was his father, and that the family tradition is light in 
assigning Kentmere, not Barton or Wilford, as his birth- 
place. The truly apostolic maria bounty showed itself in 
sending Henry and a (probable) brother Ewan or Evan 
to his own endowed school, where they were fully educated 
“in grammatical learning,” and were in attendance at 
Oxford when Gilpin lay a-dying. From the Atlience wo 
glean the details of Airay’s college attendance. He was 
“ sent,” says Wood, “ to St Edmund’s Hall in 1S79, aged 
mnoteen or thereabouts.” “Soon after,” he continues, 
“our author, Airay, was translated to Queen’s College, 
where he became pauper puer serviens; that is, a poor 
serving child that waits on the fellows in the common 
hall at meals, and in their chambers, and do other servile 
work about the college.” His transference to Queen’s 
College is explained by its having been Gilpin’s own 
college, and by his Westmoreland origin giving him a 
claim on Eaglesfield’s foundation. He proceeded B.A. on 
June 19, 1683. On June 15, 1586, he passed M.A.; B.D. 
in 159-1; and D.D. on June 17, 1600 — all in Queen’s 
College. “About the time he was master” (1586), “he 
entered holy orders, and became a frequent and zealous 
preacher in the university.” His Commentary on the 
Epistle to the Philippians (1618), reprinted 1861, is a 
specimen of his preaching before his college, and of lus 
fiery denunciation of Popery, and his fearless enunciation 
of that Calvinism which Oxford, in common with all 
England, prized then. In 1698 he was chosen provost of 
his college, and in 1606 was vice-chancellor of the uni- 
versity. In the discharge of his vice-chancellor’s duties, 
he came into conflict with Laud, who even thus early was 
betraying his Bomish tendencies. He was also rector of 
Otmore (or Otmoor), near Oxford, a living which involved 
him in a trying litigation, whereof present incumbents 
reap the benefit. He died on 6th October 1616. His 
character as a man, preacher, divine, and as an important 
ruler in the university, will be found portrayed in the 
Epistle by Potter, prefixed to the Q(mmmtaTy. He must 

have been a fine specimen of the more cultured Puritans 

possessed of a robust common-sense in admirable contrast 
with some of his contemporaries. {Led-wes on the whole 
jEpisile of Paid to the Philippians, 1618, 1864; Wood’s 
Aihenm, by Bliss, ii. 177, 178, <fcc.; Laud’s Works; Wills 
(Surtees Society.) (a. b. g.) 

AIBDRIE, a parliamentary and municipal burgh and 
market-town of Scotland, in the parish of Hew Monkland, 
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Lanarkshire, 11 miles E. of Glasgow and 32 W. of Edin 
burgh. The high road between these cities passes through 
Airdrie, forming its principal street, from which others 
diverge at right angles. It is well built, paved, and hghted 
with gas, but it contains little that is beautiful or attrac- 
tive. It possesses a fine town-hall and a handsome edifice 
erected as the county buildings, as well as two places of 
worship belonging to the Church of Scotland, three to the 
Free Church, two to the United Presbyterians, and one 
each to the Eeformed Presbyterians, the Congrcgationalists, 
the Baptists, the Wesleyan Methodists, and the Homan 
Catholics; five branch banks, with excellent places of 
business constructed or in course of construction, a mc- 
chanies’ institute, and several schools. The extensive coal 
and iron mines in the vicinity give employment to a large 
part of the population of Airdrie, and have been the means 
of raising it, since the commencement of the century, from 
the insignificance of a village to its present prosperity. In 
the town itself there are manufactories of cotton goods and 
iron wares, besides foundries, engineering shops, saw-mills, 
and other branches of industry. A branch of the North 
British Bailway from Glasgow, passing through Airdrie to 
Edinburgh, connects it by a direct hue with both cities. 
It is also connected with Glasgow by the Monkland Canal, 
which comes within a mile of the town. By the Eeform Act 
of 1832 Airdrie was created a parliamentary burgh, uniting 
with Falkii-k, Hamilton, Lanark, and Linlithgow in send- 
ing one member to parhament. Its municipal corporation, 
wHch dates from 1821, consists of twelve councillors, in- 
cluding a provost and three bailies. There are weekly 
courts held by the magistrates, and courts arc held twice 
a week by the sheriff-substitute and the justices of the 
peace respectively. The market-day is Tuesday, but the 
market is of little importance. By the census of 1871 the 
population of Airdrie was 13,488, the number of inhabited 
houses 1167, and the parhamentary constituency 1702, 
increased in 1873 to 1932. The annual value of real pro- 
perty in the burgh, not including railways, is £26,145; 
and the corporation revenue for 1873, £3401. 

AIEE, an English river which rises in the West Priding 
of Yorkshire and pursues a south-easterly course through 
the populous “clothing district” of which Leeds is the 
capital At Castleford, below Leeds, it receives a small 
tributary, the Calder, and it joins the Ouse shortly before 
that river’s expansion into the estuary of the Humber 
above HuU. It is navigable to Leeds for small craft. 

AIRE, a fortified town of France, on the river Lys, in 
the department of Pas-de-Calais, 10 miles S.E. of St Omer. 
Although its situation is low and marshy, the town is neat 
and well built. It possesses extensive barracks ; and the 
Church of St Paul is a handsome Gothic structure. Its 
manufactures consist of hats, cotton and woollen goods, 
hardware, yarn, soap, and oil. Population, 8803. 

AIRE, a town in the south of France, in the department 
of Landes, on the left bank of the Adour, 14 miles S.S.E. 
of St Sever. At one time it was the capital of the Visi- 
goths, and since the fifth century it has been the seat of 
a bishopric. It has a college and cathedral ; and there are 
manufactories of leather and hats. Population, 6144. 

AISLE, sometimes ^vritten Isle, Tle, and Alley (Lat. 
and ItaL Ala, awing; Fr. AiU, Bas c6t6; Ger. Seitmschiff, 
Seitenchor), in its piimary sense, the wing of a house, but 
generally used to describe the alleys or passages at the 
rides of the naves and choirs of churches. La reckon- 
ing th^ number, the nave is usually counted. Thus a 
nave with an aisle on each side is generally called a three- 
aisled church; if with two aisles on each side, a five- 
aisled riiurch. In England there are many churches with 
one side-aisle only; but there is only one cathedral with 
five aisles, that at Chichester. There are, however, very 
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many sucli on the Continent, tlie most celebrated of wMcli 
are at Milan and Amiens. Others have three aisles on eaoh 
side, or seven aisles in all, as the cathedrals at Antwerp 
and Paris, The most extraordinary, however, is that at 
Cordova, originally erected for a mosque. It was first bruit 
with a nave and five aisles on each side, and eight others 
afterwards were added, making nineteen aisles in aH Old 
Enghsh writers frequently call the transepts “ the cross 
isle, or yle,” and the nave the “ middle He.” 

AISNE, a frontier department in the north-east of 
France, bounded on the N". by the department of Hord 
and the kingdom of Belgium, on the E. by the department 
of Ardennes, on the S.E. by that of Marne, on the S. by 
that of Seine-et-Marne, and on the W. by those of Oise 
and Somme; extendmg at the widest points 75 nules 
from N", to S., and 53 from E. to W., with an area of 
2838 square miles. The surface of the department con- 
sists of fine undulating plains, diversified in the north by 
hilly ground which forms a part of the mountain system 
of the Ardennes. The chief rivers are the Somme, the 
Escaut, and the Sambre in the north j the Oise, traversing 
the north-west, with its tributaries the Serre and the Aisne, 
the latter of which joins it beyond the limits of the depart- 
ment ; and the Marne and the Ourcq in the south. The 
soil of Aisne is, as a whole, fertile, and in some parts very 
rich, yielding wheat, barley, lye, oats, hops, flax, fruit, 
beetroot, and potatoes ; there is good pasturage, and much 
attention is paid to the rearing of cattle, sheep, and horses. 
Wme IS produced, but, except in the vdley of the Marne, 
its quality is inferior. Large tracts of the department are 
under wood, the chief forests being those of Kouvion and 
St Michel in the north, Coucy and St Gobain in the centre, 
and Villers-Ootterets in the south. There are no minerals 
of importance in the department, but good building-stone 
and slates of a fair quality are found. Aisne is an im- 
portant manufacturing department ; its chief industrial pro- 
ducts being shawls and muslin — as well as other cotton, 
linen, and woollen goods — ^glass, including the famous 
mirrors of St Gobain, iron wares, beetroot sugar, leather, 
and pottery. It has a good trade, which is much facilitated 
by railroads (the most important being those between Paris 
and Strasbourg, and Paris and Mons), canals, and the 
navigable portions of the rivers. Aisne, which is com- 
posed of parts of the ancient provinces of Picardy and the 
Isle of France, is divided into five arrondissenients — St 
Quentin and Vervins in the north, Laon in the centre, and 
Soissons and Chateau Thierry in the soutL It contains in 
all 37 cantons and 837 communes. Laon is the capital, 
and Soissons the seat of the bishop. The other towns of 
importance are Chauny, St Quentin, Vervins, Hirson, Suise, 
Viliers-Cotterets, and Chateau Thierry. Population in 1872, 
552,439, of whom 183,104 could neither read nor write, 
and 28,651 could read, but could not write. 

AITON, William (1731-1793), an eminent botanist 
and gardener, was born near Hamilton in Scotland, Having 
been regularly trained to the profession of a gardener, he 
travelled to England in the year 1754, where he became 
assistant to Philip Miller, then superintendent of the 
physic garden at Chelsea. In 1759 he was appointed 
director of the newly-established botanical garden at Kew, 
in which ofiS.ce he continued till his death. The garden 
at Kew, under the auspices of King George HI., was 
destined to be the grand repository of all the vegetable 
riches which could be accumulated by regal munificence, 
from researches through every quarter of the globe. 
Alton’s care and skill in cultivation, and intelligence in 
arrangement, g^ed for him high reputation among the 
lovers of the science, and the particular esteem of his royal 
patrons. Under his superintendence many improvements 
took place in the plan and edifices of Kew gardens, which 
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rendered them the principal scene of botanical culture in 
the kingdom. In 1783 his merit was rewarded with the 
lucrative ofifice of manager of the pleasure and kitchen 
gardens of Kew, which he was allowed to hold along with 
the botanical direction. In 1789 he published his llortm 
Kewensis, a catalogue of the plants cultivated in the Eoyal 
Botanical Garden at Kew, in 3 vols. 8vo, with 13 plates — 
a work which had been the labour of many years. The 
Mortus, in which the Linnaean system of arrangement, with 
some modification, was adopted, was very favourably re- 
ceived by students of science, and a second edition was 
issued (1810-3) by W. T. Alton, his eldest son and suc- 
cessor. He was for many years honoured with the friend- 
ship of Sir Joseph Banks, the president of the Eoyal Society, 
and was aided by the Swedish naturalists, Solander and 
Dryander, in the preparation of his HoHtis Kewensis. 

AITZEMA, Leox vaiv, Dutch historian and statesman, 
was born at Doccum, in Friesland, on the 19th November 
IGOO, and died at the Hague on the 23d Febniary 1669. 
In his youth he published a volume of Latin poems mider 
the title of Poenuita Juvenilia. He subsequently devoted 
himself almost entirely to political hfe, and held for a 
lengthened period the position of resident at the Hague 
for the towns of the Hanseatic League. His most im- 
portant work was the Historie oft Yerluxal van Saalcen van 
Staet in Oorlogh (14 vols 4to, 1657-71), embracing the 
period from 1621 to 1668. It contains a large number of 
state documents, and is an invaluable authonty on one of 
the most eventful periods of Dutch history, 

AIX, an ancient city of France, the chief town of the 
arrondi^emont of the same name, in the department of 
the Bouches-du-Ehone. It was the Agues Sextics of the 
Eomans, and between this and Arelate (Arles) is the field 
on which Marius gained his great victory over the Teutons. 
Under the counts of Provence, Aix became celebrated as 
a seat of learning ; and it still retains many relics of its 
former splendour, and is distinguished by the number and 
excellence of its lit'eraiy institutions. It has a hbrary of 
100,000 volumes, an academy of law, science, and theo- 
logy, a museum, and a chamber of commerce. The 
cathedral — ^the baptistry of which is said to have been 
constructed from the remains of a Eoman temple — ^the 
“Palais,” the town-hall, and the clock-tower, are fine speci- 
mens of ancient arcMtecture. There are numerous public 
fountaius, on one of which is sculptured a figure of King 
E6n4 by David. The hot springs, from which the city 
derives its name, are not now in much repute. Aix is the 
seat of a court of justice and an archbishopric. The chief 
manufactures are cotton, silk, thread, and hardware; and 
oHves and almonds are cultivated on the surrounding hills. 
There is considerable commerce in corn, wine, and oil 
The naturalists Adanson and Tournefort, and the painter 
Vanloo, were born at Aix. Population (1872), 29,020. 

ATX, or Ajx-les-Bain3, atown of France, in the depart- 
ment of Savoie, near Lake Bourget, 8 miles north of 
Chamb^ry. It was a celebrated bathing-place in the time 
of the Eomans, and possesses numerous ancient remains. 
The hot springs, which, are of sulphureous quality, and have 
a temperature of from 109® to 113® Fahr., are still much 
frequented, attracting annually above 2000 visitors. They 
are used for drinking as well as for bathing purposes. 
Population, 4430. 

AIX-LA-CHAPELLE, the German Aaohen, the capital 
of a district of the same name in Ehenish Prussia, situated 
near the Wurm, a tributary of the Meuse, in a pleasant 
and fertile valley about 40 nules west of Cologne, with 
which it is connected by railway. It is well bmlt, and is 
endoaed by ramparts that have been converted into pro- 
menades, and its appearance is rather that of a prosperous 
modem town than of an ancient city full of historical 
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associations. Its town-house, built in 1353 on the ruins 
of Charlemagne’s palace, contains the magnificent corona- 
tion hall of the German emperors, 162 feet long by 60 feet 
wide. Near the town-house are two ancient towers, one of 
which, called the Granusthurm^ is sometimes said to be of | 
Eoman origin; and a fountain, with a statue of Charle- 
magne, which was erected in 1620. The cathedral of 
Aix-la-Ohapelle consists of two parts, distmct both as to 
the time of their erection and their style of architecture. 
The older portion may be said to date either from 796 a.d., 
when it was erected by Charlemagne as the palace chapel, 
or from 983, when it was rebufit on the old model by 
Otho III., after having been almost entirely destroyed by 
the Normans It consists of an octagon, planned after 
that of St Yitale at Eavenna, surrounded by a sixteen- 
sided gallery, and terminating in a cupola. It contains 
the tomb of Charlemagne, which was opened in the year 
1000, when the body of the emperor was found seated on 
a marble throne which was afterwards used in the imperial 
coronation ceremonies. The Gothic choir, which forms 
the more modern portion of the cathedral, was added 
during the latter half of the Uth and the beginning of the 
15th centuries. The cathedral possesses many rehcs, the 
most sacred of which are exhibited only once every seven 
years, when they attract large crowds of worshippers. Be- 
sides these buildings, almost the only other of any antiquity 
is the corn exchange, probably of the 12th century. Of 
modern edifices, Aix-la-Ohapelle possesses a theatre, a public 
library, a gymnasium, and several churches and hospitals. 
The cliief manufactures of Aix-la-Chapelle are woollen 
cloths, stockings, shawls, silks, leather, glass, needles, pins, 
machines, general ironmongery, carriages, beer, brandy, 
tobacco, and chemicals. There is a good trade m these 
articles, not only with Germany and other continental 
countries, but also, in the case of cloth especially, with 
the United States of ionerica. The hot sulphur springs 
of Aix-la-OhapeUe are another important source of revenue 
to the inhabitants. These sprmgs were known to the 
Eomans, and have long been celebrated for the cure of 
rheumatism and gout. There are six in ah, of which the 
KaiserqueUe is the chief, with a temperature reaching as high 
as ISS^Fahr. There are also two cold chalybeate springs. 
Aix-Ia-Ohapelle is the Aguisgranum, or Givitas 
of the Eomans. Charlemagne, who perhaps was hom and 
certainly died in the town, made it the second city of his 
empire and the capital of his dominions north of the Alps. 
He conferred numerous privileges upon its citizens, exempt- 
ing them from military service and from all taxes, even when 
they were living in other parts of the empire. From 813 
to 1531 the emperors of Germany were crowned at Aix-la- 
Ohapelle, which during that period became one of the most 
important free imperial cities, although it was ravaged by 
the Normans in 851, and again in 882, By the removal of 
the coronations to Frankfort, Aix-la-Chapelle lost its lead- 
ing position in Germany, and its internal prosperity was 
much injured by a disastrous fire in 1656. During the 
revolution it for a time belonged to France, but in 1816 it 
was ceded to Prussia, and has now become one of the chief 
seats of commerce in that kingdom. Population of Ak-la- 
Chapelle (1871), 74,238. 

Aix-la-Chapelle, Gongresm and Treaties of. The first 
congress of Aix-la-Chapelle concerned the succession of 
Maria Theresa to the empire. It was held in 1748, and 
resulted in the treaty of Aix-Ia-Chapelle, signed in the 
same year, by which Maria Theresa was left in possession 
of most of her hereditary dominions, the chief exception 
being Silesia, which was ceded to Prussia. The second 
congress, held in 1818, resulted in the convention of Aix- | 
la-Ohapelle. The object of this congress was the regulation 
of the affairs of Europe, especially of France, after the war. ] 
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A treaty of peace between France and Spain was also signed 
m this city m 1668, whereby Louis XIY. gave up his claim 
to the Spanish Netherlands, but was left in possession of 
much that he had already conquered. 

AJACCIO, the chief town of Corsica, one of the depart- 
ments of France. It is a seaport, situated on the west 
coast of the island, in 41° 54' N. lat., and 8° 44' E. long. 
The harbour is commodious, and sheltered on aU sides save 
the south-west. The town is well built, and its principal 
buildings are the cathedral, the town-house, and the citadel. 
It is the seat of a bishop and a court of justice, and has a 
commercial coEege, a school of hydrography, a large library, 
and a botanic garden. Wine, fruits, and olive oil are the 
chief articles of trade ; and anchovy and coral fisheries are 
extensively prosecuted along the coast. Ajaccio is cele- 
bmted as the birthplace of Napoleon Bonaparte. The house 
where he was born (15tb August 1769) is still standing in 
good preservation. A marble statue was erected to his 
honour in 1850, and the people still retain strong Bonapartist 
sympathies. Population (1872), 16,545. 

AJAN (the ancient Azania), a tract which forms the 
eastern horn of Africa, with a coast-line of about 10° of 
latitude, from Cape Gardafui nearly to the equator. 
It extends inland to the territory of the Gallas, but its 
lumts cannot be strictly defined, as this part of Africa has 
been little explored. The coast towards the south is low 
and sandy, but northward, near Cape D’Orfui, it becomes 
Tiigh and mountainous, with some fertile valleys inter- 
spersed. Cape Gardafui, the most eastern point of Africa, 
M a bold promontory backed by lofty hills. There are no 
conaderable rivers in Ajan, and the land for the most part 
is barren. The inhabitants, a tribe of tbe Somali, carry on 
a tra.de with the Arabs in ivory and gum, and the country 
possesses an excellent breed of horses. 

AJAX (AW), the son of Telamon. In Greek legend 
Ajax represents throughout only physical qualities, like 
Hercules, with whom, indeed, a bkeness must have been 
recognised, or there would have been no sufficient basis for 
the bebef that the child Ajax was bom at the prayer of 
Hercules in behalf of his friend Telamon (the* name A?as 
—or Ai-as with digamma — being an allusion to the eagle, 
aicTos, which appeared to announce the success of the 
prayer); and again, that Hercules was present at the birth 
of the infant, and by wrapping it in his lion’s skin made 
it invulnerable, except in the armpit. In respect of being 
open to a wound in only one small spot Ajax resembles 
AchiUes, with whom in the usual genealogy he claims to 
be related as cousin. But of this relationship there is no 
evidence in the Iliad, where Ajax appears of colossal frame 
(greXuipuK!), in himself a tower of strength (Tnipyos ’A^atSv), 
and, as the simile implies, prepared for defence, not to 
lead assaults, unmoved by the shafts of enemies as is an ass 
in a com-field by the pelting of boys (Iliad, xi. 656-666), 
while Achilles is no less clearly drawn as sensitive to finer 
passions and tastes, if equally bold in war. Unwarranted 
as It was by the Iliad, the identification of Ajax with the 
family of iSacus was chiefly a matter which concerned the 
Athenians, and that not until Salamis had come into their 
possession, on which occasion Solon inserted a line in the 
Iliad (ii. 557) for the purpose of supporting the Athenian 
claim to theisland. Ajax then became an Attic hero, his 
name being given to one of the tribes. In this way his 
deeds came to b^eafavouritesubject of the Attic drama, though 
they are not always represented in a creditable manner — as, 
for example, when, contrary to bis steady character in the 
Iliad of being respectful to the gods, he is charged with insult 
to Athena, to account for her having influenced the decision 
a^inst him in his competition with Ulysses for the armour 
of Achilles. It was Athena, also, who made Mm insane 
then, and led him to take his own life. From Ms blood 
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sprang a llower, as at the death of Hyaciuthus, which bore 
tlie initial letter of his name. In later times the people of 
Novum Ilium believed him to have been wronged by the 
decision, and told how, when Ulysses had been shijiwrecked, 
the armour of Achilles was wafted by the tide upon the 
sliorc near the tomb of Ajax (a. h M ) 

A.TAX OILEUvS, or the Lesser Ajax, was a sou of the 
King of Locri, whose subjects he led before Troy, contribut- 
ing a contingent of forty ships. In boldness he was in the 
first rank among the Greeks there, equal to make a stand 
against Hector, and swift of foot next to Achilles. But, com- 
pared witli the other leaders, he is impatient and ovei bear- 
ing. Like the Telamoman Ajax, he appears as an enemy 
of Ulysses, and as the victim of Athena’s vengeance. It was 
due to her influence that he, known for his speed, lost 
the race with Ulysses at the games in honour of Patroclms 
[Iliad, xxiii 7o 4-784), and agiin it ivaa through her that 
on Ills return homeward Ins ship was MTocked upon the 
mythical Gyraoan rock (Oi/ys-sv-y, iv. 499) As it stands in 
later story, he had drawn down Athena’s anger by liis assault 
iqiou Cassandra at the image of the goddess Ulysses 
ch.irged him with this offence, and demanded that he should 
be stoned But, according to another version of the legend, 
he had only caiiieil her off to his tent without any harm, 
when Agamemnon took her from him, and spread a report 
that Athena would destroy the whole aimy unless Ajax were 
slain, upon which, thinking of the unjust verdict given 
against his namesake, he went to sea in a frail vessel and 
perished The news was received in the camp with giief. 
a funeral pile was erected on the ship which had conveyed 
him toTioy, sacrifice was offered, and when the evening wind 
came on, tlie burning ship was cut adrift. (a. s. m.) 

A JEHO, or A-siie-hoii, also called Alchuku, a consider- 
able and rapidly increasing city of Manchmia, 30 miles 
south of the river Soongari, and about 120 north of Kirin. 
It is advantageously situated on the slopes of a gentle 
descent leading to the river. The country around is veiy 
fertile, producing in abundance various kinds of grain, 
besides pulse and opium. The population of the distnct 
consists entirely of Chinese imuiigrants, who are engaged in 
the reclamation and cultivation of the soil, "which is given 
to them at a nominal price A large trade is done in the 
town; and although the shops are of mean appearance, 
quantities of porcelain and other ornamental articles ex- 
posed for sale indicate its growing wealth. The pojmlation 
is about 40,000, and includes a considerable number of 
jMahometans. 

AJMtll, a distiict and town of British India, in BAjpu- 
tsliiA The DISTRICT lies between 25“ 43' and 26° 42' N. 
lat., and 74° 22' and 75° 33' E. long., measuring 80 miles 
in length from north to south, by 50 miles in breadth, 
and comprising an area of 2057 square miles. It is 
bounded on the E. by the states of Krishnagar and Jaipur, 
on the S. by MewAr, on the W. by the British district of 
jMairwdrA, and on the N.W. by the state of Jodlipur. The 
population in 18G5 was returned at 426,268; of whom 
363,539, or 85 per cent., were Hindus, and the remainder 
chiefly Mahometans The eastern portion of the district 
is generally flat, broken only by gentle undulations, but 
the north and north-western parts are intersected by 
the great Aravalli range {q.v ) Many of the valleys in 
this region are mere sandy deserts, with an occasional oasis 
of cultivation, but there are also some very fertile tracts ; 
among these is the plain on which lies the town of Ajmir. 
This valley, however, is not only fortunate in possessing 
a noble artificial lake, but is protected by the massive 
walls of the NAg-pAthar range or Serpent rock, which forms 
a barrier against the sand. The only hills in the district 
are the Aravalli range and its offshoots. Ajmir is almost 
totally devoid of rivers, the BanAs being the only stream 
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which can be dignified uitli that name, and it only touches 
the south-ea&teiu boundary of the district so as to iirigafce 
the PargaiiA of Samur. Four small sti earns — the SAgar- 
mati, Saiasw'ati, Kliaii, and Dal — also inteiseet the dis- 
trict. Ill the dry weathei they are little inoi'e than brooks 
The fc)Agar-inati and fSaraswati unite at Gobindgarh, tJu 
united waters flowing on uiidev tlie name of the Lunl (oi 
salt water) river. There are two fiist-ckss mads in Ajmii, 
viz., one fiom Ajmir city to Gangwaiia, and thence tin ougJ' 
the Kiishuagarh and Jaipur states to xVgui, and anotliei 
from the city to the cantonment station of NasirAbad, i* 
distance of 14 miles 'Plieie is also a second-class load 
from Ajmir to NayA Nagai, a distance of 36 miles, besidoi 
sixteen thud-class tracks connecting the principal towns 
and villages with tlie city. The principal products of the 
district are wheat, barley, rice, sugai-cane, peas, bajrA, 
maize, til (oil-seed), tobacco, and cotton With the excep- 
tion of woollen blankets, turbans, Ac , manufactures can 
be scarcely said to exist in Ajmir. Salt is made in a lude 
method at RAinsur, from the saline exudations of the soil, 
to the extent of 3000 cwt per annum. After supplying 
local wants, the suriilus is exjiorted towards MAlwa and 
SAgar The 2 ->rincii)al trade is in wool, cotton, opium, 
jirinted cloths, and tobacco. A large quantity of cotton 
is exported to NayA Nagar, in MairwArA district, wlience it 
finds its way into the Bombay market. Oil is also a jn o- 
fitable article of trade The domostie animals are slieep, 
horses, bullocks, camels, and goats. Cattle, and e&iiecnillj 
bullocks, are much valued, but are very scarce, owing partly 
to the want of sufficient pasturage and partly to frequeni 
droughts. When these occur, tho cattle me sent away t<t 
the neighbouring states, where better pasture can be pro- 
cured, and very few find their way back. The imperial 
revenue obtained from the district in 1867 amounted to 
£61,791, 8s., exclusive of local funds unsed by a road, 
tank, and postal cess. 

Tlie tenures of the agrieultiual village cuiinminitics in Ajmir au 
of a voiy simple and uniform kind. They all belong to the tyiw. 
known as “imperfect putidiiii,” by which the hettei k>scriptioiis ol 
land are held in severiuty by each member of the jn’oprietaiy bodj. 
Each member is rospou&ible foi the amount of levenue allotted on 
his holding; but in event of tlie default of any shareholder, tin- 
uhole community is collectively liable for the total sum. Tlu 
infenor and waste lands remain tho pioperty of the whole village, 
and tho income deiived from them is credited to the erminion account 
Tho ciiltivatois arc nearly all propnotois of the land they till. A 
Imge portion of Ajmir distiict is parcelled out into estates, varying 
in size fiom a single village to a large^^inri/ttnd toi fiscal division). 
These estates are held by PAj’irat cTiioft, some of wliom descend 
from the ongmal niling families, 'v^hile others owe their position t(' 
force or to ffic favour of the reigning power. They have all been 
conliznied in their estates by llie Bntish on payment of a fixed 
annual quit rent Three towns are retuined as containing a popu- 
lation oi upwards of 5000 inhabitants in 1867 — viz., Ajmir city (the 
capita and the only inmiicipality m the district), pojnuation 
34,763; Kekri, 6357 ; and Pisangun, 5055. There is also a militarj’ 
cantonment at NasirAbad, the garrison of which in 1867 consisted 
of a battery of European artillery, a European infantry regiment, a 
squadron of native cavalry, and a regiment of native infantry. In 
1867 there were eighteen goveinment schools in the district, attended 
by 647 puiiils, and a government college at Ajniir city attended b\ 
320 students. Besides these there were three mission schools fui 
hoys and one for girls in Ajmir city, and eight others in its neigh- 
bourhood. The average attendance at tho mission schools amounted 
to 347. 

AjmIe City, tlie capital of Ajmir district, is situated in 
a picturesque and fertile valley surrounded by mountains, 
in 26° 29' N. lat. and 74° 43' E. long. The town is 
partly built on the lower slope of the TArAgarh hiU, and is 
surrounded by a stone waU with five handsome gates. To 
the north of the city is a large artificial lake called the 
AnasAgar, whence the water supply of the place is derived 
The town is clean, and possesses several handsome streets, 
the dwellings of the betteih- classes being large and well 
built. The population in 1867 numbered 34,763, about 
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two-tliirds 136111" Hindus, and tlio remainder Maliomefcans. 
The city trade cluefly consists of salt and opium. The 
fonnov is imported in large quantities from the Sambar 
lake and Edinsur, Oilmalang is also a profitable branch 
of trade Cotton cloths are manufactured to some extent, 
for the dyeing of Tvhich the city has attained a high repu- 
tation. A municipal income of about £2000 a-year is 
derived from octroi duties levied on articles consumed in 
the town. Out of this the police and conservancy an-ange- 
ments are paid, the balance being spent on roads and m 
the support of charitable institutions. The Ajmir college, 
affiliated to the Calcutta university, had 330 pupils in 
1SG7. The coUoge buildings being inadequate to this 
number of pupils, the foundation-stone of a new structure 
was laid on the 17th February ISGS. The agent to the 
governor-general for IlAjputAud resides at Ajmfr, which is 
albo the headquartcis of the commissioner of the Ajmir and 
j\Iairwivi‘il division. It is likewise a station of a Scotch 
Presbyterian mission. 

The chief object of iiileic'jt is the ihtnjd, oi tonih of a f.tnioii3 
Mahometan snint named Mayud-nd-diu. _ It is situated at the 
foot of the TiiviigarJi momitain, amt consists of a block of ulutc 
inai hie buildings, without much jnetoiisiou to architectural beauty 
To this place the emperor Akhir, witli liis empress, jieiforaied a 
pilgumage on foot fiom Agra, in accordiinco with the texins of a vow 
he hail made vlien piayiiig for a son. The large lulLirs elected at 
intui vals of two milos the whole Avay, to mark the d.iily hnltiiig-placo 
of the imperial pilgiim, aie still extant An ancient Jam temple, 
now coTUoited into a liLaliometan nio&quo, is situated ou the 
lowci slope of the Taidgarh lull. With the oxceptLon of that nait 
used as a niosquo, notirly the whole of the ancient temple has fallen 
into luins, hut the relics aio not excelled iii beauty of aielutecturo 
and seulptui'P by any remains of Ilimlu ait. Foity columns sup- 
port the roof, hut no two are alike, and gi'cat fertility of invention 
IS manifested m the e.xecutioii of the ornaments. The summit of 
Tilragarh mountain, overhanging Ajnn'r, is crowned by a fort, the 
lofty thick battlements of which run along its brow and enclose the 
table-land. The walls aio 2 miles in ciiciiinforenco, and the foit can 
only ho approached by steep and veiy roughly-paved pianos, com- 
manded by the fort and the ouiwmiks, ami by the hill to the west. 
On coming into the hands of the English, the fort was dismantled 
by order of Lord William Beiitiiick, and is now convoitcd into a 
s.niit.inum for the troops at Nasirdbdd. Ajmir was founded 
about the year 14fi A.u by Aji, a Chohaii, who established the 
dyna'dy w Inch continued to rule the country (with many vicissi- 
Hides ot foitime) while the repeated waves of Mahometan invasion 
swept ovei Iiidi.i, unfil it eventually hocamo an appanage of the 
crown of Ochli in 1193 Its internal governmont, nowover, was 
handed oiei to its ancient rulers upon the payment of a heavy 
4i ibuto to the conquerors It tlieu icnianied fomlaioiy to Delili 
till 13(15, when it wms captiued by the ruler of MewAr. In 1509 
the jdaco bec.iiiie a souico of contcntioii botiveen the chiefs of lIcAv.lr 
and Marw.lr, and was ultimately conquered in 1532 by the lattei 
prince, who m lus turn in 1659 had to give ivay before the emperor 
Akbar. It continued in the hands of the Mugliuls, with occasional 
K'volts, till 1770, when it was ceded to the MarhaLtils, from wlncli 
time up to ISIS tho unhappy district was the scene of a continual 
straggle, being seized at diHercnt timc-s by tlio Mewiir and Marw.ir 
nijas, from whom it was as often retaken by the Marliattas. In 
ISIS the latter ceded it to the British in rctunx for a imynnent of 
.50,000 rupees. Since thou tho countiy has enjoyed unhioken 
peace and a stable government. 

AJURUOOA, a town of Brazil, in the province of Minas 
Gcraes, 117 miles N, of Bio do Janeiro. It is situated on 
tho Ajuraoca river, which is here crossed by a bridge. Gold 
wa.s once found in the vicinity, but the soil has been long 
exhausted of the precious metals; and tho people arc 
chiefly engaged in agriculture, and in rearing animals for 
the markets of Bio. The land is fertile, and produces 
millet, mandioca, coffee, sugar-cane, and tobacco. The 
population of tlie town and district is 12,000. 

AKABAH, The Gulp op, tlie Simis Manites of anti- 
quity, is the eastmost of the two divisions into which the 
Red Sea bifurcates near its northern extremity. It pene- 
trates into Arabia Petrsea in a 17.]Sr.E. direction, from 28“ 
to 29“ 32' IST. lat., a distance of 100 miles, and its breadth 
varies from 12 to 17 miles. Tho entrance- is contracted 
by Tiran and other islands, so that the passage is 
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rendered somewhat difiicult ; and its navigation is dangar- 
ous on account of the numerous coial reefs, and the sudden, 
squalls which sweep down from the adjacent mountains, 
many of w^hich rise perpendicularly to a height of 2000 
feet. The only well-sheltered harbour is that called the 
Golden Poit, situated on its western shore about 33 miles 
from the entrance, and 29 miles E. of IMount Sinai. 
About 2^ miles from the head of tho gulf is the village 
of Akauah , with a fortified castle, garrisoned by a few 
soldiers for the protection of the Moslem pilgrims on their 
way to Mecca. In tho vicinity of the village there are 
extensive date gioves; and there is abundance of good 
■water, fruit, and vegetables. Akabah, though now of 
small unportance, is not devoid of historical interest. It 
is supposed to occupy the site of the JUlath of Scripture, 
which in remote ages carried on an extensive commerce; 
and some ruins m the sea a short distance southward are 
surmised to be the remains of Eziongeber. 

AKBjUx, Akubau, or Akber, Jellaladijt Moham- 
med, one of the greatest and w'isest of the ]\Ioghul emperors, 
was bom at Amerkote in Sindh on tho 14th October 1542, 
his father, Ilumayiin, having been driven from the throne 
a .short time before by the usurper Shcr Khan. After more 
than twelve years’ exile, Humayun rog.ainoil his sovereignty, 
which, however, he had held only for a few months -when 
ho died. Akbar succeeded his father in 155G under tho 
regency of Balirum Khan, a Turkoman noble, whose energy 
in repelling pretenders to the throne, and severity in main- 
taining the discipline of the army, tended greatly to tho 
consolidation of tho ncwly-recovered empire. Bahrain, 
however, w'as imturaUy despotic and cruel; and when order 
was somow'hat restored, Akbar found it necessaiy to lake 
the reins of government into his own hands, 5vhich he did 
by a iiroclamation issued in March 15G0. The discarded 
regent lived for some time in rebellion, endeavouring to 
establish an iiidopondent principality in Malwah, but at 
last he -was forced to cast himself on Akbar’s mercy. The 
emperor not only fioely pardoned Mm, but magnaniniotisly 
offered Mni the choice of a high place in the army or a 
suitable escort for a pilgrimage to Mecca, and Bahrain 
preferred the latter alternative. "When Akbar ascended 
tbe throne, only a small portion of what had foimcrly been 
comprised within tho Moghul empire owned his authority, 
and he devoted himself with great determination and mar- 
vellous success to the recovery of the revolted provuicoo. 
Over each of these, as it wns restored, he placed a gorornor, 
whom he superintended with great vigilance and wisdom. 
He tned by every means to develop and encourage com- 
merce; he had the land accurately measured for the imrposo 
of rightly adjusting taxation; he gave tho strictest instruc- 
tions to jirevent extortion on the part of the tax-gatherers, 
and m many other respects displayed an enlightened and 
equitable policy. Thus it happened that, in tho fortieth 
year of Akbar’s reign the empire had more than regained 
aU that it had lost, tho recovered provinces being reduced, 
not to subjection only as before, but to a great degree of 
peace, order, and contentment. Akbar’s method of dealing 
with what must always be tho chief difficulty of one who 
has to rule widely diverse races, affords perhaps the ci’own- 
ing evidence of Ms wisdom and moderation. In religion 
he -was at first a Mussulman, but the intolerant exclu- 
siveness of that creed was quite foreign to his character. 
Scepticism as to the di'vine origin of the Koran led Mm to 
seek the true religion in an eclectic system. Ho accord- 
ingly set himself to obtain information about other religions, 
sent to Goa, requesting that the Portuguese’ missionaries 
there would visit him, and listened to them with intelligont 
attention when they came. As the result of those inquiries, 
he adopted the creed of pure deism and a ritual baseii 
upon the system of Zoroaster. The religion thus founded, 
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however, having no vital force, never spread beyond the I states that Eobertson the historian, then a student of 


limits of the court, and died with Akbar himself. But 
though his eclectic system failed, the spirit of toleration 
which originated it produced in other ways many import- 
ant results; and, indeed, may be said to have done more 
to establish Akbar’s power on a secure basis than all his 
economic and social reforms He conciliated the Hmdoos 
by giving them freedom of worsliip; while at the same 
tune he strictly prohibited certain barbarous Brahmimeal 
practices, such as trial by ordeal and the burning of widows 
against their will. He also abolished aU taxes upon pil- 
grims as an interference with the liberty of worship, and 
the capitation tax upon Hindoos, probably upon similar 
grounds. Measures hke those gained for him during his life- 
time the title of “Guardian of Mankind,” and caused him to 
be held up as a model to Indian princes of later times, who 
in the matter of rohgious toleration have only too seldom 
followed his example. Akbar was a munificent patron of 
literature. Ho established schools throughout his empire 
for the education of Hindoos as well as Moslems, and he 
gathered round him many men of literary talent, among 
whom may be mentioned the brothers Feizi and Abul- 
fazl. The fonner was commissioned by Akbar to trans- 
late a number of Sanscrit scientific works into Persian; 
and the latter (see Abulfazl) has left, in the ATchar-Nawieliy 
an enduring record of the emperor’s reign. It is also said 
that Akbar employed Jerome Xavier, a Jesuit missionary, 
to translate the four Gospels into Persian. The closing 
years of Akbar’s rcigu were rendered very unhappy by the 
misconduct of his sons. Two of them died in youth, the 
victims of intemperance; and the third, Selim, afterwards 
the emperor Jehanghir, was frequently in rebeUion against 
his father. These calamities were keenly felt by Akbar, and 
may even have tended to hasten his death, which occurred 
at Agra on the 13th October 1605. His body was deposited 
in a magnificent mausoleum at Sicandra, near Agra. 

AKEN, or Acken, a town in Prussian Saxony, situated 
on the Elbe, 25 miles E.S.E. of Magdeburg, close to the 
frontiers of Anhalt. It has manufactures of cloth, leather, 
chemicals, and optical instruments; large quantities of 
beetroot sugar are produced in the neighbourhood; and 
there is a considerable transit trade on the Elbe. Popula- 
tion (1871), 6273. 

AKEHSIDE, Maek. Lilce young Heniy Kiiko 'White, 
the poet of the Pleasures of Imagination was the son of a 
butcher. He was bom at Newcastle-on-Tyno on Hovmnber 
9th, 1721. His school was the free one founded by a 
former mayor of HewcasHe, Thomas Horsley. Later, one 
of the ministers of tbe Presbyterians added to his scliool- 
acquired knowledge in private. In his sixteenth year he 
sent to the Gentleman^ s Ma^adne a coj)y of verses entitled 
“ The Virtuoso,” Sylvauus Urban graciously printed the 
poem; but the old man was not difficult to please. Other 
verse contributions succeeded — imitative, yet not without 
gleams of a true faculty. Some vpritten in the Lake 
country, while on visits with friends at Morpeth, have 
Wordsworthian touches. The memories of these visits 
transfigure the Pleasure of Imaginaiion, In his nineteenth 
year, being intended for the clerical profession, he pro- 
ceeded to the university of Edinburgh; but within one 
session, like many others, he changed his purpose, and 
transferred his name from the theological to the medical 
classes — although, indeed, then, as still, the opening years 
wore occupied with the same studies for either. On his 
change he honourably returned certain moneys which Ms 
foUow Presbyterians had advanced towards Ms theological 
education. He attended the university for only two years. 
While there, in 1740, a medical society, which combined 
with it a debating club, gave Mm a fine field for the 
exercise of his oratorical powers.. Dugald Stewart 


divinity, used to attend the meetings in order to hear 
Akenside’s speeches. Some of his minor poems belong to 
tins period, .such as his Ode “ for the Winter Solstice,” 
the elegy called “ Love,” and the verses “ to Cordelia,” 
He returned to liis native town in 1741, and then his 
fiieiidsMp with Jeremiah Dyson had commenced, “ a name 
never to be mentioned by any lover of genius or noble 
deeds without affection and reverence” (Willmott). In 
the years 1741 to 1743 he must have been ardent in Ms 
wooing of the Muses. In the summer or autumn of 1743 
Dodsley earned with him to Pope at Twickenham a MS. 
for which the wi’iter asked £120. The oracle of Twicken- 
ham having read the poem, counselled the luiblisher to 
make no niggardly offer, because “this was no every-day 
wnter.” It was something for Pope to be thus prescient 
in tbe absence of rhyme — albeit Pope’s insertions in The 
Seasons remain to attest that, supreme artist as he was in 
rhyme, he could also manage blank verse with exquisite 
ennningness. The MS. was the Pleasures of Imagination^ 
wHch Dodsley published in 1744. In his twenty-third 
year the author, like Byron, awoke to find Mmself famous. 
The assaults of Warburton and Hurd were scarcely a deduc- 
tion from the universal welcome. The poet's “Epistle” to 
Warburton was effective. He went to Leyden, and there 
pursued his medical studies with ardour. He obtained tbe 
degree of M.D., May ICtb, 1744; Ms inaugural disserta- 
tion describing the formation and growth of the human 
foetus with original observation and acuteness. He now 
returned to England, advancing more and more in his 
friendship with the good and large-hearted Dyson. He 
chose Korthampton as the place wherein ho should com- 
mence practice. It was an unfortunate selection, as Sir 
James Stonehouso “ possessed the confidence of the town,” 
and it was deemed an iutnision. A not very creditablo 
controversy arose; and we are at a loss whether most to 
admire the stinging rebuffs in honeyed courtesies or the 
mutual pretence of ultimate satisfaction and good-will. At 
Northampton Akenside was on friendly terms with Dr 
Doddridge. There, too, he wrote his “ Epistle to Curio,” 
wMch Lord Macaulay pronounced his best production, as 
“ indicating powers of elevated satire, which, if diligently 
cultivated, might have disputed the pre-eminence of Dry- 
den.” Willmott traces some of the most ner\’'ous lines of 
the Pleasures of Hope to this “Epistle to Curio.” Not 
succeeding in Ms profession at Nortliampton, he removed 
to Hampstead in 1747. The Odes had then been published. 
Dr Akenside caino to Hampstead under the aegis of the 
generous Dyson. Somehow, in Hampstead as at North- 
ampton, he manifested a vanity of seK-display and hauteur 
of manuer that made him many enemies. Within three 
years he had to leave Hampstead for London. He set 
up in Bloomsbury Square in a “fine house,” and with 
an annuity of £300 from the stiU ungrudging Dyson. 
One is pleased to come on these words of a far greater poet 
a century later, “lam not iinfrequently,” wrote Wordsworth 
in 1837, “a visitor on Hampstead Heath, and I seldom pass 
by the entrance of Mr Dyson’s villa at Goulder's HiU, 
dose hy, without thinking of the pleasure wMch Akenside 
often had there.” The generous clerk of the House of 
Commons and secretary of the Treasury nobly earned Ms 
imperishable place in the (revised) Pleasures of Imagimr 
tion. Contemporaneous with Ms professional duties, the 
poet became an essayist and reviewer for Dodsley in the 
now forgotten Museum. In 1753 the university of Cam- 
bridge bestowed on him the degree of doctor of medicine. 
In 1754 he was elected a fellow of the College of Physi- 
dfl-na, la 1766 he read before the college the Gulstonian 
Lectures; and in 1766 the Croonian Lectures. In 1769 
he was chosen assistant, and two months later cMef, 
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ijliysiciaii of St Tlionias’s Plospital. In tliis year he had 
removed to Craven Street. In 1762 he changed once more 
to Burlington Street. In 1760 vvas published tlie irarvemn 
Ovation by order of the College of Physicians. In 1 1 61, 
along Avith Dyson, he passed from a somewhat norsy 
Whiggeiy to the Toxues, -winch added “ renegade” to his 
iiainr In 1765-6 he was working iipon the revised and 
enlarged copy of the Fkasiires of Imaijination. His fame 
was ■\\ndening professionally and poetically, when a putrid 
fever earned him off sudclonly on June 23d, 17/0. He 
was buried at St James’s Church on the 28th. As a man, 
the nearer one gets to Akenside the less is there lovable 
about him; there seem to have been ineradicable mean- 
nesses in Ills natm'e Lavish iii his expenditure while 
practically dependent on Dyson, and remaining dependent 
after liis professional income ought to have released his 
patron, we cannot think of him as high-minded. His 
personal vanity was constantly bringing him sorenesses. 
The “ Doctor ” in Peregrine IHcTcle was iiainted from the 
life, not a mere creation of Smollett’s genius As a j)oet, 
the place of Akenside is secure, but it is not very lofty. ^ 
His imagination is rhetorical rather than subtle, consisting 
more of pomp of words than gieatiiess of thought. His 
chief defect is lack of emotion, and especially pathos. The 
enlarged Pleasures of I’niagxnalion, notivithstandiiig some 
noble additions, was a blunder. Some of his minor pieces 
have a classical grace and charm of expression. (See the 
original editions of his imtings ; Bucke’s Life, WnUngs, 
and Genius of Ahensule, 1832, Dyce and Willmott’s edition 
of his Poems; Cunuingliaiu’s Johnson’s Lives of the Poets, 
S.V.J Biog. Brit; Medical Biog.,%y,) (a. b. g.) 

AKERBLAD, Jan David (1760-1819), a learned 
Swede, distinguished for his researches in Runic, Coptic, 
Phoenician, and ancient Egyptian literature. He entered 
the diplomatic service as secretary to the Swedish embassy 
at Constantinople, and utilised the leisure -which the situa- 
tion afforded by visiting Jerusalem (1792) and the Tread 
(1707). After an interval spent at Gottingen, he was 
appointed ambassador to Fans. His last years were piasscd 
at Rome, where he enjoyed a pension from the Duchess 
of Devonshire. Akorblad -was a diligent student of hiero- 
glyphics; and though he failed to decipher the Rosetta 
stone, he arrived at certain conjectural conclusions with 
regard to the true method of iuterpretation, which were 
afterwards confiniied by Dr Young. His works include 
ictters on tlie Coptish cursive writing and on the Rosetta 
inscription, both addressed to M. de Sacy; and a number 
of jiamphlets on the interpretation of various Eimic and 
PhoQuiciau inscriptions. 

AKERMAN (perhaps the ancient Pgras ox Julia Alla), 
a toum of Russia in Eimope, in the province of Bessarabia, 
on a tongue of land projecting into the esttiaiy of the 
Dniester. Its hai’bour is too shallow to admit vessels of 
large size; but the trade of tlie town is, notwithstand- 
ing, very considerable. Large quantities of salt are ob- 
tained from the saline lakes in the neighbourhood; and 
corn, wine, wool, and leather ai’e among the other expiorts. 
The to-wn, which is ill-built, contains several mosques and 
Greek and Armenian churches; it is guarded by ramp/arts, 
and is commanded by a citadel placed on an eminence 
Aiennan derives some historical celebrity from the treaty 
concluded there in 1826 between Russia and the Porte, 
securing considerable advantages to the former. It -was 
the non-ohservance of this treaty by Turkey that led to the 
war of 1828. Population (1867), 29,609. 

AHERMAH, John Yongjs, an antiquarian, distinguished 
chiefly in the dej/artmeiit of numismatics, was born in 
'iViltshire on the 1 2th J une 1 806. He became early known 
jji connection with Ms favourite study, having initiated the 
S' nmismatic Journal in 1836. In the folloiving year he 
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became the secretary of the newly-established Numismatic 
Society. In 1848 he was elected secretary to the Society 
of Antiquaiics, an ofldee which he was compelled to re.sigii 
in 1860 on account of failing health. He died on I8th 
November 1873. Akerman published a considerable inim- 
ber of works ou his special subject, the more impoitaut 
being a Catalogue of Ituman Coins (1839); a Suvusmatie 
Manual (1840); Roman Goins relating to Britain (1844), 
for which he received the medal of the French Institute ; 
Ancient Goins — llispama, Gallia, Britannia (1810); and 
Rumismatic Illustrations of the New Testament (1846). He 
wrote also a G'iossary o/ IFo/’fis used in TFiifs/iiVe (1842) ; 
Wiltshire Tales, illustrative of the Dialect (1853); and 
Remains of Pagan Sttxondom (1855). 

AKHALZlivH, a city of Georgia, in Asiatic Russia, on 
an affluent of the Kur, ilO miles west of Tiflis, in 41° 40' 
N. lat , 43® r E long. It contains a strong castle, a college 
and libraiy, and a fine mosque, and has a considerable trade 
in silk, honey, and wax Popidation (1867), 15,977. 

AKHISSAR, the ancient Thyatira, a town of Turkey 
in Asia, in Anatolia, 58 miles N.E. of Smyrna. The inha- 
bitants are Greeks, Anuenians, and Turks The houses 
are built of eaith or turf dried in the sun, and are very 
low and iU-coiistructed; but there arc six or seven mosques, 
which are all of marble. Remarkabio mscnptions are to be 
seen in several parts of the town on portions of the iniiis 
of the ancient city. Cotton of excellent quality is grov n 
in the neighbourhood, and the place is cclebmtecl for its 
scarlet dyes. Population, about 6000. 

ARETYRKA, a tovm of Russia in Europe, in the 
Ukraine, situated on a river of the same name, 43 miles 
N.W. of Kharkov. It has eight churches, one of which, 
containing an image of the Yirgiii, is held in great vmieia- 
tion. The town is enclosed by ditches, and the environs 
are fertile, the orchards producing excellent frmt. There 
are some manufactures of light woollen stuffs, and a great 
market is hold annually in May. Population (1867), 17,111 

AKIBA, Ben Joseph, a famous rabbi who tloun.shed 
about the close of the first and the beginning of the second 
centuries. It is almost impossible to separate the true frinn 
the false m the numerous traditions respecting his life. 
He became the chief teacher in the rabbinical school of 
Jaffa, where, it is said, ho had 24,000 scholars. What- 
ever their uuraber, it seems certain tliat among them uas 
the celebrated llabbi Meir, and that through him and 
others Akiba exerted a great influence on the development 
of the doclmies embodied in the Talmud. Ho sided witli 
Barchochohas m his revolt, recognised him as the ISIes.siah, 
and acted as his sword-bearer. Being taken prisoner by 
the Romans under Jidms Severus, he -was flayed alive 
with circumstances of great cruelty, and met his fate, 
according to tradition, with inaiTellons steadfastness and 
composure. He is said to liave been a hiuidred and twcnly 
years old at the time of his death. The Jews were long 
accustomed to pay visits to his tomb, and ho is one of the 
ten Jewish mai-tyrs -whose names occur in a penitential 
prayer still used once a year in the synagogue seiwice. A 
number of works commonly attributed to Akiba are of 
later origin; but the one entitled "i"" “sy? {Doctrine 
of Rahhi Ahiha) is probably genuine. 

AKOLA, a district and city of British Lidia, in the 
commissionership of West Berar, within the HaidarAbM 
assigned districta AkoiA disteict lies between 20® 23' 
and 21° 10' N. lat., and betw’een 76° 25' and 77° 19' E. 
long.; its greatest length from N. to S. being 72 inile.s, and 
its greatest breadth from E. to W. 63 miles. It is bounded 
on the N. by the SAtpurA range ; on the E. by Eliclipur 
district ; on the S. by the SdtmAl and Ajantd hills ; and 
on the W. by the BukUud, and Khande.sh districts. Tlio 
total area of the district in 1869 was 2C97| square miles, 
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or 1,726,625 acres, of -wliicli 1,326,583 acies, or 2072 78 
square miles -were under cultivation; 127,003 acres, or 
198 '45 square miles, cultivable but not actually under 
tillage ; 41,198 acres, oi G4’37 square mdes, alienated land 
held rent fice, tbo remaining 231,842 acres, or 362-26 
square miles, consisting chiefly of unarable laud, but mclud- 
ing river-beds, tanks, village sites, pasturage land, or land 
occupied for public uses, &c. The population of the dis- 
trict in 1869 numbered 487,558 — viz., Hindus, 433,238; 
Mahometans, 39,030; aborigines, 16,157, Christians, 78, 
Pdrsls, 45, Jews, 10. The district is square in i^ape 
and almost of a dead level, with the exception of two 
conical-shaped hiUs which stand out quite apart from any 
other eminences, and use straight up from the plain. The 
principal river of Akold, which, although not navigable, 
represents the main line of drainage, and into which the 
other streams discharge themselves, is the Pdrnd, flowing 
east and west. The piincipal tiibutaries on its south 
bank are the Kdtd Pilrnd, Muriid, Hilm, and Bordl; and 
on its north bank, the Shdhniir, Idriip«4, and Wiin. None 
of these streams are navigable, and some of them almost 
dry up after the rainy season. 

The extension line of the Great Indian Peninsular Railway fiom 
Bhosdwal to^ Nagpur intersects the distiict, v-ith stations at Jalam 
Sliegiion, Paras, Akold, and Borgaoii. Of eight main roads, 
tluce have been metalled. The first luns fioin Akola to Akot, a 
rising cotton mart, and is 28 miles in length, uumiiig noith-noidh- 
cast. It IS metalled, and all the smaller water-courses ai-e bridged. 
The Puma and Sliahniii’ nvers, however, cross the line, and are not 
biidgod, a cucumstanco which impaus tho useMneas of the load 
duiing the rainy season. The second road is knovui as tho Basim 
road, and runs for 24 miles southwauls tluougli the distiict The 
third road is 12 miles long, fiorn KhilmgAon to NAnduii lailw-ay 
station, and is metalled throughout. The other five lines of road are 
neither bndged nor metalled, but only marked out and levelled. 
Tho district impoits piece goods fiom Bombay, and food grains from 
the adjoining distiicts. Its piincipal expoits aio cotton to Bombay, 
clarified butter, dyes (indigo and kuaambib, and cattle. Internal 
ti’ado is chiefly carried on at weekly markets and by annual fail’s. 
The principal manufacture of the distiict is the weaving of cotton 
Carpets and coarse cloths are woven in almost evciy village, with 
turbans at BaUpur, and silk cloths for native women at Akola 
and in the larger towns. The nuncipal agricultural products are as 
follows — The wot weather oi Ichaiif crop consists of jodr (eighteen 
varieties), bajid (two kinds); cotton (two kinds); tiii, uiiu, and 
mug (tliu ‘0 kinds of pulse) ; rice and kulkar (a smaller variety of 
nee); Indian coin ; nua ; ganjd ; ajwan ; indigo ; and til (oil-seeds 
of two kuids). The cold weather or lald crop consists of — ^wheat 
(three Icinds) ; gi-am ; linseed , lakh (a pulse) ; peas ; mnsuri , tobacco ; 
and mustard. The principal ai tides of garden pioduce are the follow- 
ing : — Sugar-cane (two kiiuls) ; Indian com (two kinds) ; ground 
nuts , onions ; garlic ; coriander ; pan leaves ; chillies ; opium , sweet 
potatoes ; grapes ; plantains ; saffron ; and miracrous kinds of vege- 
tahles. A tenure iicculiar to Akold is that known as metkari hold- 
ings. These consist of certain strips of liuid extending along the 
whole breadth of the distiict at the foot of the frontier range. They 
are now of consiclerahle value, and were originally held as payment 
for the maintenance of a chain of onqmsts or watch-towers on 
elevated jioints in tho ridge, with a view to giving waraiiig of the 
approach of the Bliil or Gond bimditti, and waidiiig oft' their attacks. 
Seven towns are returned as containing a population exceeding 5000 
— viz., Akold (tho capital of the district), jiopulation 12,236 ; Akot, 
one of the principal cotton mai'ts of Borar, and also celebrated for its 
cotton raanufacture, 14,006 ; Khdingaon, now the largest cotton mart 
in the province, hut which lias only sprung into importance within 
recent times, 9432 ; Bdlamir, one of the chief military stations 
in tlie Berars during the Mahometan rule, 12,631 ; Jalgdon, an 
iinporiant cotton maiket, 8763 ; Patur, 6011 ; Shegdon, a station 
on tho Great Indian Peninsular Railway, and a cotton market, 
7450. In 1869 there were 1 higher class, 10 middle class, and 63 
lower schools for hoys in Akola district ; besides 7 female schools 
and 1 iionnal school for training Hiiulustaiif and Maihati masters, 
making a total of 82 schools in all. For the protection of person 
and pi’oi)erty there were in 1869 13 police stations and 12 on-^rosts, 
vfith a regular police force of 536 officers and men, equal to one man 
to every five miles of the district area, or one man to every 909 of 
the population. 

AkolA Town, tlits headquarters of the distiict of the 
eame name, and also of the west Berar division of the 
Haidardbdd assigned territory, is situated on the Ndgpur 
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extension of the Great Indian Peninsular Railway, in 20’* 
6' N. lat, and 7 6° 2' E, long. The town contains three or 
four wealthy nierchauts; and two markets aie held each 
week — one on Sundays, the other on Wednesdays. Tho 
comimssioner’s and deputy-commissioner’s court-houses, tho 
central jail (capable of holding 500 prisoners), the post- 
office, and barracks or rest-houses for European troops, 
close to the station, are the pruicipal public buildings. 
Besides these, there are a civil hospital, a charitable dispen- 
sary, an English high school, a town-hall, and an English 
church- A detachment of infantry is stationed at the town. 
Population in 1869, 12,236. 

AKRON, a town of the Uiiited States, capital of Sum- 
mit county, Ohio, situated on the Atlantic and Great 
Western Railwuy, and on the Ohio and Eiie Canal, at its 
j'unctiou with the Penusylvauia and Ohio Canal, 36 miles 
S. of Cleveland. By means of the canal and the Little 
Cuyahoga nver the town is amply supphed with water- 
power, which is employed in a variety of maimfacturc.s ; 
and its mercantile business is extensive. It has several 
flour mills, woollen factories, and manufactories of iron 
goods. Mineral fire-proof jiaint, immense beds of -whir h 
are found in the vicinity, and wheat are important articles 
of export. Akron was founded in 1825, and was made the 
capitM of the comity in 1841. Population in 1870, 10,006. 

AK-SH, a town of Chinese Turkestan, is situated in 
41® 7' N. lat., 79° E. long., 250 miles N.E. of Yarkand. 
It has a flourishing trade, and is resorted to for purposes 
of conmierce by caravans from all parts of Ccntial Asia. 
There are some cotton manufactures; and the place is 
celebrated for its richly-ornamented saddlery made from 
decr-skin. A Chinese garrison is stationed here, and 
copper and iron are wrought in the neighbourhood by 
exiled Chinese criminals. The district is well cultivated, 
and sheep and cattle are extensively reared. The popula- 
tion of the town is about 20,000 ; that of the town and 
district 100,000. 

AKYAB, a district and city within the Ardkdn division 
of British Bunnah, and under the jurisdiction of the chief 
commissioner of that province. The disteict lies along tho 
north-eastern shores of the Bay of Bengal, between 20° 
and 21|° N. lat., and 92° 1 2' and 94° E. long. It forms the 
northernmost district of British Burmah, and the largest 
of the three districts of the Ardkdn division. It is bounded 
on the N. by the Chittagong district of Bengal; on the E. 
by the Suniadoung ranges, which separate it from Inde- 
pendent Burmah, on the S. by the ArdkAn districts of 
BAmri and Sandoway ; and on the W. by tlie Bay of Bengal 
In 1871 the frontier or lull tracts of the district were placed 
under a special administration, with a view to the better 
government of the wild tribes which inhabit them. The 
present area is returned at 4858 square miles, of which 
521 square miles ai*e cultivated, 913 cultivable but not 
actually under tillage, and 3424 square miles uncultivablo 
and waste. The population of the district in 1872 
amounted to 263,162, of whom 192,885 were Buddhists 
or Jains, 47,349 Mahometans, 8687 Hindus, 1 3,928 abori- 
gines, and 303 Christians. The central part of the district 
consmts of three fertile valleys, watered by the Myu, 
Koladyne, and Lemyu. These rivers approach each other 
at their mouths, and fonn a vast network of tidal chan- 
nels, creeks, and islands. Their alluvial valleys yield 
mexhaustible supplies of rice, which the abundant water 
carriage brings down to the port of Akyab at a very cheap 
rate. The four chief towns are Khhmgchii in the extreme 
north-east of the district; Koladyne in the centre; Ardkdn, 
further down the rivers ; and Akyab on the coast, -where 
their mouths converge. This district passed into the hands 
of the British, together with the rest of ArdkAii division, 
at the close of the first Burmese war of 1826. 
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Akyab, Town and Poet, situated at the point of cou- 
m’ffonee of tlio three large rivers Myti, Koladyne, and 
Lemjm, 20“ 9' N. lat., and 92° 5G' E. long., is tlie chief 
tomi of the distiict of the same name, and the most flourish- 
ing city of the ArAMn division The town is regnlai'ly 
built, Avith broad streets raniiing at right angles to each 
other. The port is commodious, is the scat of a large export 
trade in rice, and possesses steam communication direct 
with Calcutta once a fortnight, oxcejit during the sonth-wost 
monsoon. The population in 1871-72 numbered 15,281. 
Akyab monopolises almost the whole sea-borne trade of the 
province of ArfiMn, amounting in 1S71-72 to £1,345,417; 
to which the export of rice contributed £105,894. During 
1871-72, 256 vessels, of a total burden of 129,001 tons, 
entered the port; and 2G2 vessels, of a burden of 130,203 
ten <3, cleared. 

ALAiuUlA, one of the Southern States of the bloith 
American Union, lies between 30° 13^ and 35° If. lat., and 
between 85° and 88° 35' W. long. It is bounded by 
Florida and the Gulf of Mexico on the S., Mississippi 
on the W, Tennessee on the N., and Georgia on the E. 



the south, however, for nearly CO miles inland, the country 
is very fiat, and raised but little above the sca-levcl. 
Tho Alabama is the chief river of the state. It is 
formed by tlie junction of the Coosa and the Talapoosa, 
Avhich unite about 10 miles above the city of Mont- 
gomery, Forty-five miles above Mobile the Alabama is 
joined by the Tomhigbee, and from that point is known 
as the Mobile Eiver. It is navigable from Mobile to 
Wetumpka, on the Coosa, some 4G0 miles, llie Tomhig- 
bee is navigable to Columbus, and the Black ‘Wamor, one 
of its chief tributaries, to Tuscaloosa. The Tennessee 
flows through the northern pjortion of the state, and the 
Chattahoochee forms part of its eastern boundary. The 
climate of Alabama is semi-troi)ieaI. The temperature 
ranges from 82° to 18° Fahr. in winter, and in anniiner 


from 105° to 00°; the mean tomperaturo for tho year being 
a httle over G0°. The avorago seA'crity of tho a\ inter 
mnTi t. lig is considered to have increased — a result due, it is 
said, mainly to the felling of the forests, which gives more 
unrestricted scope to the cold north-west winds from the 
Rocky Mountains. The uplands are healthy, but the in- 
habitants of tlie low'-liuiig lauds aie subject to attacks of 
intenmttent, bilious, and coiigestiAX feveis. The stiatificd 
rocks of the state belong to the siliuian, carboniferous, 
cretaceous, and tertiary systems. The silunan strata throw 
uj> numerous niinenil spnngs along tho line of tho anti- 
clinal axes, some of Avliich, such as Blount Springs anO 
the St Clair Spiiugs, aio iimcli resorted to for thoir health- 
giving properties. There are also seveial noted springs 
arising from the teitiaiy beds, such as those of Tallahatta 
and Bladon. Alabama possesses e.vtcnsive coal deposits. 
Air Tait, the state commissioner for the industrial resoiucos 
of considers that the area of the coal-lands in 

the state amounts to 5500 square miles, of which 5000 
belong to the Warrior, and the remaining 500 to the 
Cahawba and Coosa fields. Assuming that only one-balf of 
this area can he worked to advantage, Air Tait further e.sti- 
innfoc; the aggregate possible yield at 52,250,000,000 tons. 
At present, how^ever, the annual output probably does not 
exceed 1,2,000 tons. In regard to iron, the natural w^ealtli 
of Alabama is also veiy gieat. Air Tait asserts that a 
ndge of iron, of an average thickness of 15 feet, runs 
paralld to one of the piincipal raihvay lines for a distance 
of 100 miles ; and in other jmrts of the country there are 
large deposits of ore, both red hematite and blackbancl 
The ores of Alabama are said to yield from 10 to 20 per 
cent, more iron than those of Britain. Granite, marble, 
flagstones, roofing-slate, lime, and porcelain clay, are 
among the other mineral products. A little gold has 
also been found ni the state. 

The son of Alabama vaiies greatly in character, but it 
for the most part productive to a greater or lesser extent, 
except in the south, wdicre there aie considorablo tracts o.’ 
sandy, barren, and almost w’orthless soil. The forests arc 
mainly in the central and nortliom parts of the state, and 
ombraco oaks, poplars, cedars, chestnuts, pines, hickories, 
mulberries, elms, and cypresses. The following table 
exhibits the chief agricultural statistics of Alabama for 
1870, as compared with 18G0, the year before tlie war: — 



1870. 

1560 

Land in 

Improved, . 


. acres 

5,062,204 

6,385,724 

Farms. 

Unun proved, 



0,808,974 

12,718,821 


Iloi.'ses, . . 



80,770 

127,063 

live Stock 

Ifiilcs nnd Asses, 


70,675 

111,687 

on 

Cattle, . . 



487,163 

773,396 

Fams 

Sliecj), . . 



241,934 

370,156 


L Swine, . . 



719,757 

1,748.321 


/'Indian Corn, 


bushels 

16,977,948 

33,226,282 


Wheat, . 



1,055,068 

1,218,444 


Eye, . . , 


,, 

1 18,977 

72,457 


0<its, . . . 



* 770,866 

082,179 


Potatoc.<5, . 


,, 

2,083,872 

0,931,. 563 

Cliu-f / 

Pease and Deani, 


156,574 

1,482,036 

rroducts. 

Butter, . . 


lb 

3,213,753 

6,028,478 


Cotton, . . 


bales 

429,482 

989,055 


Wool, . . 



381,263 

776,117 


Eice, . . . 


lb 

222,945 

403,465 


Tobacco, 



352,742 1 

232,914 


^Molasses, . 


gallons 

433,281 , 

140,76» 


Alabama possesses comparatively few maiuifiictures. It 
is estimated that in 1870 the capital invested amounted 
to £1,140,806, and the total products in the same year 
were valued at £2,008,124. There ivere in 1870 thirteen 
establishments for the manufacture of cotton goods, whose 
products amounted in all to 2,843,000 lb, including 
4,518,403 yards of sheetings and shirtings, and 1,039,321 
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yards of gingliams and checks. In the same year G13 flotir 
mills operated on 3,298,848 bushels of grain. There were 
284 lumber mills, producing 1,115,000 laths, 97,192 feet 
of lumber, and 1,422,000 shingles. Li the non manufac- 
tures there has been a maiked advance, ivluch is the moio 
noticeable because several other industries have expcneiiced 
a seiious decline. Thus, in 1850 the quantity of oi'e used 
for making pig-iron was only 1138 tons, in 1860 it had 
risen to 3720 tons, and in 1870 to 11,350; the value of 
the products being respectively .£4500, £12,918, and 
£42,051. Alabama has also manufactories of rolled and 
cast iron; but the rise in the value of then* products is not so 
maiked. There are, besides, tanneries, carriage and waggon 
woiks, and machinery factories, in addition to industiies 
of a local nature. Mobile is the chief meicantile city of 
the state. In the years ending June 30, 1871 and 1872, 
688 and 3G9 vessels (gross burden, 558,525 and 272,853 
tons) entered, and 711 and 3G9 (551,310 and 277,350 tons) 
cleared the port of Mobile. Cotton Avas the piincipal 
article of export — ^tho amount in 1871 being 287,074 
bales, and in 1873, 137,977; of which 240,GG0 and 
123,522 bales went to Great Britain. Mobile is con- 
nected with the general network of raihAa3’-s of the United 
States. A line runs from the city through Montgomeiy 
and on to Atlanta in Georgia; another runs from Mobile 
to Meridian in Mississippi; a line crosses the state from 
Meridian through Cahawba to Montgomeiy; a loop-line 
runs from Montgomery to Troy, and proceeding round by 
Columbus in Georgia, lejoins the main line at Opelika, from 
Sehna a line proceeds north-easterly, following the valley 
of the Coosa, and passing through Georgia and Tennessee; 
and another traverses the valley of the Tennessee, from 
which a branch strikes off to the north to join the Ten- 
nessee group of railways at Kashvillc. A line also con- 
nects Mobile with New Orleans. The part of the line 
from Mobile to Montgomery between Mobile and Tensas 
was completed under considerable engineeiing difficulties 
It crosses the hlobile river by a siviiig d ran budge 1000 
feet in length, ivith a draiv of 2 GO feet; while the 
Tensas river bridge is built on cylindrical piers, each 
span measuiing 152 feet, and its total length 2084 feet. 
There are at piesent 1603 miles of mhvay and 2135 of 
telegraph lines in operation in Alabama. 

Alabama returns 8 members to Congress. The state 
goveniment is vested in a goA'cinor, Senate, and House of 
Representatives. The Senate consists of 33 members 
elected for four years, one half retiring eveiy two years. 
The House of Representatives consists of not more than 
100 members, elected for two years, and apportioned 
among the counties according to population, each county, 
hoAvever, being entitled to at least one representative. 
The membci’s of both houses receive IGs. 8d. each per diem, 
and the governor £520, IGs. 8d. per annum. The taxation 
ill 1870 amounted to $2,982,932, and the jmblic debt to 
$13,277,154. In 18G0 the taxation w'as only $851,171. 
The state is divided into 65 counties, and Montgomery is 
the capital. The other principal towns are Mobile, Tus- 
caloosa (the former capital), Florence, Huntsville, Sdma, 
and Wetumpka. 

Alabama was first penetrated by the Spaniards in quest 
of gold in 1541, under the celebrated leader He Soto. The 
natives defended themselves stubbornly, and in their 
defence inflicted and sustained very severe losses. The 
present site of Mobile was first occupied by the French in 
1711. In 1763 the French possessions east of the Missis- 
sippi, including Alabama, were ceded to England. Alabama 
was originally included in Georgia, but in 1802 became 
part of the territory of Mississippi. In 1813 the Creek 
Indians made a desperate effort to check the encroach- 
ments of the Anglo-iSaxons, but were eventually crushed in 
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the battle of Horse Shoe Bend by General Jackson, who 
comiielled them to surrender three-fourths of their terri- 
tory. In 1819 Alabama was admitted into the Union as 
an independent member of the confederation. It seceded 
ill the year 1861, hut since the close of the AAnr has been 
again admitted into the Union, 

The census of 1870 shoAved tlie folloAving results: — Total 
poiiulation of Alabama, 990,992; coloured, 475,510; with 
98 Indians. Of these, 987,030 AA^ere native horn, and 
99G2 foreign. In 18G0 the population Avas 964,201, of 
AAffiom 526,271 were w^hitcs and 437,770 (435,080 slaves) 
were coloured; in 1820 (the year after Alabama had been 
admitted into the Union) the numbers were — total, 127,901; 
A\ bites, 85,451; coloured, 42,450 (41,879 slaA-cs). Of the 
total population in 1870, 488,738 AA'ere males (255,023 
whites, 233,077 colouied, 38 Indians) and 608,254 females 
(re.spectively, 206,361, 241,833, 60). In regard to educa- 
tion, there were in the state betAveen 5 and 18 years 
of age, 173,273 males (91,989 AA'hites, 81,274 coloured, 
and 10 Indians) and 169,703 females (89,798, 79,882, 
and 23), of Aihom 77,139 have attended school (auz., 
31,098 white and 7502 coloured inale.s, and 30,226 
AV'hite and 8313 coloured females). The returns give 2969 
schools, AA’ith 2372 male and 992 female teachers. Of 
persons 10 years and upAvards, there Avere 349,771 retunied 
as unable to read, and 383,012 as unable to Avrite. 

ALABASTER ('said to be derived from the Arabic al 
bcifsimton, the whitish stone), a name properly restricted to 
the fine massiA'C Auiiety of gypsum, or sulphate of lime, w'hich 
Ls used in the manufacture of oinaineiital vases, statuettes, 
clock-frames, kc. When pure, it is of a brilliant pearly- 
AA’hitc lustie, so very suit as to be easily scratched by the 
nail, and is soluble to a slight extent in Avater. It occuis in 
large and veiy pure masses at several localities in Tuscany, 
and is turned or chiselled into its various ornamental forms 
in Florence, AA’hich is the contie of the alabaster trade At 
a tmie Avhen the taste for alabaster work was moie general 
than iioAV, it Avas quanied at Lagiiy, near Paris. In Eng- 
land considerable deposits arc found in A'aiious localities, 
but chiefly in Deibysliire and Staffordshire, AA^here it is 
woi’ked to fom the plastei of Paris moulds used by jiutters ; 
hence it is termed “ potters’ stone.” Fine blocks found 
in quarrying the potters’ stone are reserA’-ed for the 
alabaster turners. A yellow variety of alabaster, found at 
Sienna, is termed “alabastra agatato.” IVhen it piesents a 
fibrous structure, it is knoAvn as “ satin spar,” which when 
cut has the opalescent ai)i)earance of “ cat’s eyes ” Ori- 
ental alabaster is the name applied to the stalagmitic 
A'aiicty of csu’bonato of Ihne fonned on the floors of lime- 
stone caA'es by the percolation of AA'atcr, an entiioly dif- 
ferent material from the above. It is usually clouded or 
banded in an agate-like manner, and hence is sonietimea 
knoAATi as onyx murble. The alabaster yielded by celebrated 
quaiTies, kiioAvu to the ancients and hoav again Avorked, in 
the jiroAince of Oran, Algeria, is of this kind. It is this 
oriental alabaster that is referred to in the Bible, the 
aXa^axrrp(rf)<i of the Greeks. The stone Avas held in very 
high estimation among the civilised nations of antiquity, 
being then chiefly procured from quarries in the neighbour- 
hood of Thebes, Avhich to this day remain unexhausted. At 
the present time it is procured from Oran (Algerian onyx), 
the Pyrenees, Chili, California, &c. In the Soanean Museum 
there is an Egyptian sarcophagus in oriental alabaster, 
coA'ered with hieroglyphics, Avhich w'as purchased by Sir 
John Soane.for 2000 guineas. 

ALABASTER, William, D.D., poet and scholar. If 
to have been commemorated with golden words by Ed- 
mund Spenser in his Colin Clcnits come Home Againe, Uk 
400-415, and by Herrick in his Uesperides; and to have 
been reckoned “foeman Avorthy of his steel” by Bishop 



440 


A L A -- A L A 


Berliill ' aii<l to Imvo had his j^oi-trait iiaiiitecl by Cornclms 
Janscni and cu-ravod by Payne , and to have been pro- 
noimcud by Fuller “ a most raie pout as any our age or 
nation hath produeed;” and to have di awn from Samuel 
Johnson uneipuvocal eulogium, may be regarded as entit- 
ling to a cLiiin on oni interest at this later day, Dr 
Alabaster unites iii himself all these memoiable tributes. 
Alabaster uas liis own spelling, as it Wixa Bedell’s and 
Viillur’s ; but it is found eonteinporaueously “ Aiblasticr. 
Tlio name is cleiivotl from cu'cnhalista (in anus of the 
family, a cross-bow bent lu pale), and the same probably 
as Aiblastier. He \ras born at Hadleigh, Suffolk, about 
liiG7, was educated at 'Wostiiimstor School, and went 
thence to Trinity College, Canibndge. He ivas also in- 
corporated at Oxford ill 1502. He became fellow of 
Trinity Having been appointed chaplain to Robert, Earl 
of E'^sec, he .itteiidwl liini m that expedition, designed to 
aid Henry IV. against the League in 1591, celebiated by 
Ur Donne in “The Storm” and “The Calm.” While m 
France (in his twenty-fourth year), ho was couverted to 
Uoiniin Catholieisui, and a quaint Eiighsh sonnet, “ Of his 
Conversion,’’ siuvives, wherein he defies the “frowiie and 
bcoriie and inirblmd pittie” of the world, as having a 
visum of perdition if he yielded thereto. He did not long 
rennin a lloiuan Catholic In the pmface to his woik 
entitled A’w Venit (IC33), he relates that ceitam 

doctrines of hifi liaving hccome obnoxious to the court of 
Itome, he was enticed to that city and iiiiprisoncd thoro 
by authority of the Inquisition ; and that oii liis hberatioii 
he was confined within the city walls, but escaped at the 
peril of his life, and returned to England. On lus return 
ho became prebendary of St Paul’s and rector of Hatfield 
l)p Alabaster was famous as a Hebraist; but his studies of 
Hebrew took a twist in the direction of the cabalistic 
loaruiiig, by which he luxuiiateil iii discussions on the 
mystical meanings imagined to bo hidden in the words of 
the Old Testament. The investigation and apphcalion of 
this supposed mystical meaning of Scripture was the maui 
object of his Apparatus in Revelationem. Jesti Gkristi 
(Antwerp, 1607); and, indeed, it runs through all his 
f ntical writings, as in his singular Spiraadum Tiibaruin, 
stve Funs Spirdtutlmm Expositiunem ex equioocis Pentn- 
ffluiti Sufnijicatiuiubits (n d , folio), his Lexicon Petitaglvtton 
(1037, folio), and the Oummeniarius de Bestm A]n>cih 
lyptica (1621). It was of these books Herrick wute as 
making Alabaster “ the one, one onely glory of a million.” 
A MS. of Alabaster’s Misceis is among Emanuel OoUego 
ilSS. ; a better ono, with additional poems, entitled 
“ Iiuieiita Bellica ” — recalling Herbert’s “ Triiunphus 
Mortis,” so headed — ^and “Innoiita Adespota,” is in the 
Chetham Library, hlanchester. The poem is unfinished, but 
has linos in it wdiich account for Spenser’s lofty i)iai8c and 
hopes. It has never been printed. PTis best known verse 
is a Latin tragedy called Roxana, This is [iiuised by 
Fuller, stirred Anthony a Wood into enthusiasm, and is 
regarded by Dr Johnson as the only Latin verse in Eng- 
land worthy to be named previous to Milton. It was 
pi'epared for his college (Trinity), and never meant for 
]>ublication. Having been surreptitiously piibhshed in 
1032, the author thereupon reprinted it, with this on the 
title-iiage, “A plagiariis unguibus vindicata, aucta et 
agnita.” It is a curious composition. The subject is an 
oiieiital tale which had pre\’iously been dramatised in the 
Dalida of Groto, an Italian. The scenes consist of con- 
versations between leal and allegorical personages. The 
first act is entirely carried on between the ghost of one of 
the characters and personifications of Death and Suspicion. 
TloUain charges Alabaster with plagiarism f»om Dalida, 
hut he cannot have really read the two. Alabaster died 
awHit 164-0. (a. b. e.) 


ALACRANES, a group uf coial reefs and inlands in th* 
Gulf of Mexico, 80 miles off the north coast of Yucatan, 
and extending 14 miles from noith to soutli, and 11 Irom 
east to west. On the 12th Fobiuary 1847 the mail steamer 
Tweed was wrecked on the Alaciatics , and in J aiiuary 1849 
a similar disaster befell the Foith, belonging to the same 
company. On the south side, in 22° 23’ 3G” N. lat , and 
89“ 42' W. long., there is a seciii-e haibour, well sheltered 
by dry reefs 

ALAGOAS, a mai-itime province of Brazil, foniieily a 
district of Pernambuco, is situated between 9° and 1U° 30' 
S. lat , and extends inland 150 miles. It is bounded on 
the N. and IV. by Pernambuco, and is separated by the 
liver Sail Fiancisco from the province of Seigipe on the 
k It enibiaces an area of 12,000 square miles The 
country, paiticulaily m the noiih-west, is very moun- 
tainous, but at the same time richly wooded. On the 
eastern side of the inountaius, hilly tracts, well suited for 
the cultivation of cotton, descend towards the coast, and 
nearer the sea there is a rich alluvi.il soil interspersed with 
swamps (lagoas), whence the province takes its name. 'The 
chief articles of produce and export are sugar-cane, lice, 
cotton, hides, and rosewood. Tropical fruits of all kinds 
are piodiiced in abundance, and tlie forests, besides ad- 
mirable timber, yield various dyes and drugs. The people 
are cliiefly engaged in agriculture, and there arc no nuinii- 
factures of importance. The population of the province is 
300,000. The town of Al.vgoas, formerly the capital of the 
province, is situated on Lake Manguaba It has declined 
considerably since the tiansfcr of the local government 
I to Maceio. Population, including distuct, 12,000 

ALAIN DE LILLE (Alanus ab Insulis), theologiun 
and ecclesiastic, born at Lille or Rysscl about the year 
1114. The facts of his life are involved in uiicoitainry, 
owing to his having been frequently confounded by bio- 
graphers with others, nearly contemporary, who bore the 
same name. Some have identified linn with Alaims, 
bishop of Aiixerres ; others confound him with an elder 
Alanus, also born at Lille. These, liowever, were piobably 
three distiucb peisons. Of the theological wiitcr known 
as the doctor universalis, all that can be said with certainty 
13 that lie was a Cistercian monk. It is probable that 
he passed a great j)art of his life in England, tliougli he 
ended his days lu the abbey of Citenux. His works aie 
very munerous, the most important of tliein being entitled 
Anti-Ckiudianus, sive de Opji^io Yirh JSoni et Perfecti. Tho 
title denotes tliat the woik takes for its model Claudian’s 
satu'e against liufinus, tlie minister of Theodosius. It is 
written in verse, and pin takes somewhat of the character 
of an encyclopaedia.. Alain’s De Arte Catholic<e FUhi is 
r flTnn. rkfl.b1e for its endeavour to base dogmatic theology on 
the exact rea.soning of matlieinatical demonstration, and 
for its admission that heresy was to be overcome by argu- 
ment and not by more authority, rlis e.vpositiun of the 
prophecies of Merhn, in seven hooks, is of sumo importiiuce 
in its hearing upon English history. A Life of St Bernard 
and a treatise agaimst heretics, usually included among the 
works of Hus author, aie, from internal evidence, to ha 
attributed with more probability to the bishop of Auxerres. 
Alain died about 1202-3. 

ALAIS, a flourishing town of France, in the department 
of the Gard, on the right bank of tlie Garden, at the foot 
of the Cevennos, 25 miles north-north-west of Nimes, with 
which it is united by rail. In the 17th century it was a 
stronghold of the French Protestants, and was besieged 
and taken by Louis XIII. in 1629. It has a citadel, 
erected by Louis XIV., a fine Gothic church, and a mining 
school The towm itself has considerable manufactures of 
nbands, silk, earthenware, glass, and vitriol; but its jiros. 
pcrity is chiefly derived from tbe adjacents miner .1 field, 
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wliicli was opened up in 1S19, and jdelds great quantities 
of coal and iron, as well as zinc, load, and manganese. 
The numerous mines, blast furnaces, and iron foundries, 
afford employment to many workmen. There are cold 
mineral springs iii the vicinity, which attract large iium- 
beis of visitors during the summer months. Poijulation 
in 1872, 19,230. 

ALAJUELA, a city in the state of Costa Eica, Central 
America, 23 miles W.N.W. from Cartago, and nudway 
between it and the west coast. It is a place of consider- 
able tiade, and is connected by a mule road wdth the port 
of Puntas Arenas, the only good harbour possessed by Costa 
Rica on the Pacific Ocean. Some parts of the town are 
well built and beautifully situated; and the detached houses 
in the environs are embowered by trees and flowering 
shrubs. The sugai-caiie is cultivated in the neighbourhood. 
Population, 12,575 

ALAMANNI, or Alemanni, Luigi, an Italian states- 
man and poet, was born at Florence in 1495. His father 
was a devoted adherent of the Hodici party, but Luigi, 
smarting under a supposed injustice, joined with othei.s in 
an unsuccessful conspiracy against Giulio de’ Medici, after- 
wards Pope Clement VII. He was obliged in consequence 
to take refuge in Venice, and, on the accession of Clement, 
to flee to Fiance When Florence shook off the pajial 
yoke, Alamanni returned, and took a proniinent part in the 
management of the affairs of the republic. On the restora- 
tion of the Medici (1530), he had again to take refuge in 
Fiance, where he composed the greater part of his woiks. 
He was a favourite with Francis I., who sent him as ambas- 
sador to Charles V. after the peace of Cresjii in 1544. As 
an instance of his tact in this capacity, it is related that, 
when Charles interrupted a complimentary address by 
quoting from a satirical poem of Alamanru’s the -words — 

“ I’aqiula giifagna, 

-he per piu devoiar, duoi lo&tn porta,” 

(Two crooked 1)1118 the ravenous eagle beais. 

The better to devour,) 

the latter at once rephed that he spoke then as a jioet, 
who was permitted to use fictions, but that he spoke now 
as an ambassador, who was obliged to tell the truth. The 
ready reply pleased Charles, who added some compli- 
mentary words. After the death of Francis, Alamanni 
enjoyed the confidence of his successor Henry II., and in 
1551 was sent by him as iiis ambassador to Genoa. He died 
at Amboise in 1656. He wrote a large number of poems, 
distinguished by the purity and excellence of their style. 
The best is a didactic poem, La Coltivazione (1533), written 
ill imitation of Virgil’s Georgies. His Opere Toscane (1532) 
consists of satirical ijieces written in blank verse. An 
unfinished poem, Arvarchide, in imitation of the lUad, was 
the work of his old age, and has little merit. It has been 
said by some that Alamanni was the first to use blank 
verse in Italian poetry, but the distinction belongs rather 
to his contemporary Trissino. 

ALAMOS, Los, a tovm of Mexico, in the state of 
Sinaloa, situated on a barren plain 140 miles N.N.W. of 
Sinaloa. The houses of the town are mostly of stone or 
brick covered with stucco, and several of the streets are 
well paved; provisions are dear and water scarce. The 
surrounding district contains many rich silver mines. Of 
the population, amounting to about 10,000, a large proiior- 
tion are employed in the mines. 

ALAMOS DE BAERIEISTTOS, Don Balthazar, a 
Spanish iihilologist, born at Medina del Campo, in Castile, 
about 1650. He was on terms of intimate friendship with 
Antonio Perez, secretary to Philip IT. ; and when the latter 
fell into disgrace, Alamos was cast into prison, -n'here he 
remained nearly twelve years. During this period he pre- 
pared the translation of Tacitus, with a commentary, which 
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gave him his rejjutatiun as a classical scholar. On the 
death of Philip 11. Alamos recovered his hberty, and 
afteiwards received various important court appomtments 
through the influence of the Duke de Lerma and the Count 
d’Ohvarez. He died at the age of eighty-five. 

ALAH, Allen, or Allyn, William (1532-94), car- 
dinal, was born at Ptossall ui Lancashire. He studied 
at Onel College, Oxford, and was appointed pnneijial of 
St Mary’s Hall in 1556. Two years later he was made a 
canon of York; but being opposed to the Reformation, 
was forced to flee to Louvain on the accession of Elizabeth. 
He returned to England after a time, and for some yeais 
resided chiefly at Oxford ; but his proselytising zeal being 
discovered, necessitated a second flight. At Douay he 
received a doctor’s degree from the recently-founded univer- 
.sity, and he himself established a college tlieie for English 
CathoHcs In 1587 he was made cardinal of St Martin 
de Montibus, and m 1589 archbishop oi Mechlin. The 
great aim of his life seems to have been to lostoie the papal 
supremacy in England. For this pm pose he founded the 
college at Douay, and sent over the Jesuit ])riest.s trained 
there to his native land. He was, of course, a bittei enemy 
of Elizabeth, who expelled his emissaries, and even caused 
some of them to be put to death One of his pamphlets, 
prepared for circulation among the Enghsli peojile, con- 
tamed charges against the queen so foul and scurnlous that 
they can scarcely be repeated It was only natural that he 
should be one of tbe chief uitriguers in the Spanish plot 
which led to the fitting out of the Armada, especially as tlie 
pope had promised him the archbishopno of Canterbury in 
the event of the expedition being successful. His letters 
to Philip wore full of encouragement, and the failure of the 
enteipnsj must have been a severe blow to him. When 
the fact became known, he lost favour at the papal court, 
and was refused permission to return to his diocese. 

ALAND ISLANDS, an archipelago at the entrance to 
the Gulf of Bothnia, about 25 miles from the coast of 
Sweden, and 15 from that of Finland. The group consists 
of neaily 300 islands, of which about 80 are inhabited, the 
remamder being desolate rocks. Those islands form a 
continuation of a dangerous granite reef extending along 
the south coast of Finland They formerly belonged to 
Sweden; and in the neighbourhood the first victory of the 
Russian fleet over the Swedes was gained by Peter the 
Great in 1714, They finally passed into the jjossession of 
Russia in 1809. The inhabitants, amounting to about 
16,000, are mostly of Swedish descent, and are hardy sea- 
men and fishermen. The surface of the islands is generally 
sandy, the soil is thin, and the climate is keen; yet Scotch 
fir, spruce, and birch are grown; and rye. barley, flax, and 
vegetables are produced in suflacient quantity for the wants 
of the people. Great numbers of cattle are reared; and 
cheese, butter, and hides, as well as salted meat and fish, 
are exported. The largest island, which gives its name to 
the group, is 18 miles long by 14 broad, and c» ntaius about 
two-thirds of the total poj)ulation. Tliere are several excel- 
lent harbours (notably that of Ytternses), whidi are of great 
importance to Russia from the fact that they aie frozen up 
for a much briefer period than those on the coast of Finland, 
The fortress of Bomarsund, in one of these islands, was 
attacked and destroyed by an ^uglo-French force in 1864. 

ALANI, a number of nomadic tubes of eastern origin, 
who spread themselves over Europe during the decline of 
the Roman empire. The name was probably at fiist con- 
fined to one tnbe of Tatar race, whose onginal seat was 
on the northern shores of the Caspian Sea, and was after- 
wards, as the power of that race extended, applied to other 
tribes. It is supposed that their first encounter with the 
Romans was during the Mithridatic war, when Pompey led 
on expedition into the Caucasus. Isolated statements in 
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contemporary Aviitcrs sliow tliat the AJaiii iveie fieqncntly 
in conflict Tvath the Roman power. In March 27 G A T), they 
received a decisive check in an attempt to make their way 
eastward into Persia, being defeated by the emperor Tacitus, 
who forced them to recross the Phasis. The most com- 
2 jlete account of the Alani is to be found hi the jiages of 
Ammianus Marcelhnus (hb. xxxi.), who dcHci-ibes their 
luaiiiiers and customs at considerable length. From him, 
too, we learn of the advance of the Huns, uho signally 
defeated the Alani in a battle fought on the banlrs of the 
Tanais in 375. The lace thereniion divided, some retiiing to 
the cast, while the great majority joined their conqueiors 
in an invasion of the kingdom of the Goths, Associated 
until the Vandals and Snevi, they left the settlements 
they had in Paiinonia and entered Gaul iu 406, -whence 
three years later they crossed the Pyrenees into Spain, 
and founded a settlement m Lusitania and Bajtica, where 
they remained in peace foi some years. In 418, however, 
they w'ere attacked and defeated by Wallia, king of the 
Visigoths, with -svlioin they had quarrelled. Their king, 
Ataces, -was slain in the battle, and they hccamo subject to 
Gmideric, king of the Vandals, their national mdeiicndenco 
being lost. Those of the Alani w'ho had remained in Gaul 
w'hou the others invaded Spain, settled near Valence and 
Orleans. Though serving under Theodonc, they S 3 nnj)a- 
thised with Attila and the Huns, and by deseiting at 
Chalons (451), all but changed the -victory of tho Romans 
into a defeat. Soon afterw^ards their separate national 
existence in Gaul was merged iu that of the Visigoths. 
The small portion of the Alani that had remained in their 
original seat in the Caucasus are frequently noticed in 
history down to the middle ages. In 572 they were allied 
with the Armenians under King Saroos. They seem to 
have afterwards regained their independence. In 1221 
they w'ere defeated by Gengis Ivhan, and in 1237 they 
w'cre so completely subjugated by Batu-Khan that their 
very name disappears in subsequent history. 

ALARCON, Heenando de, a Spanish navigator of the 
ICfch century, known only in connection -with the exjiedi- 
tion to the coast of California, of which he -was loader. 
He set sail on the 9th May 1540, -with orders from the 
Spanish court to await at a certain point on the coast the 
arrival of an exjiedition by land under tho command of 
Vasquez de Coronado The junction was not effected, 
though Alarcon reached tho appointed place and left letters, 
which were afterwards found by Diaz, another exjilorer. 
Alarcon was the first to determine -ndtli ceitaiiity that Cali- 
fornia was a jieuinsula and not an island, as had been sup- 
posed. He made a careful and exact survey of tho coast, 
sailed a considerable distance up the Rio del Tizon (Colo- 
rado), and was thus able, on his return to New Si>ain in 
1541, to construct a map of California, -w’hieh, according to M. 
Duflot de Mofras, scarcely differs from one of tho present day. 

ALARCON Y MENDOZA, Jtjan Ruiz de, one of the 
most distinguished Spanish dramatists, born at Tasco in 
Mexico about the close of the 1 6th century, w'as descended 
from a noble family belon^ng to Alarcon in Cucn 9 a. 
Nothing is known ^vith certainty of his early life, but it is 
jirobable that he was educated at one of the Spanish univer- 
sities. In 1 62 2 he had taken up his residence at Madrid, and 
in 1628 he was a23pointed to the office of relator (reporter) 
of the royal council of the Indies, which afforded him a com- 
petency. In the same year ho 2 ’ublished the first volume 
of his comedies, dedicating it to “ the rabble” in a daringly 
contemptuous address. A second volume of comedies 
appeared at Barcelona in 1 634, in which he brought charges 
against several poets of appropriating his productions. 
About the same time he was successM in an open com- 
petition for a dramatic libretto to be played at the fGtes in 
honour of Philip IV. These tw’O facts, combined -with his 
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haughty chsdaiii both of the public and of his literary 
brethren, made Alarcon very unjiopnlar; and he was scur- 
rilouJy lampooned by most of the poets and dramatists of 
the day, Calderon honourably distinguishing himself by his 
silence. A further injustice was done him in the 2 uracy of 
lus works by other and better known authors than himself. 
To such an extent wms this carried that Alarcon’s rc 2 Hita- 
tion as a diamatist was almost extinct even before tho 
close of Ins life, and it is only quite recently that it has 
been revived. The date of his death is given, on doubtful 
authority, as 1639. Alarcon holds a foremost 2 flace among 
Spanish dramatists, being surpassed only, if at aU, by L 0210 
de Vega and Calderon, He is distinguished by the cor- 
rectness of his language, the harmony of his verse, and the 
elevation of his sentiment. His La Verdad Sospechosa 
(Su&2>iciou3 Truth) su 2 )plicd Corneille with the materials' 
for his Menteur, and called forth the highest praise from 
the great French dramatist. His Tejedor de Segovia (Weaver 
of Sego-na) and Las Paredes Oyen (Walls have Ears) are acted 
at the pi-eseut day. A com 2 )lete edition of his comedies 
-W'as published by Hartjzeiibusch at Madrid (1848-52). 

ALARIC (Al-ric, i.e., All iich), a chief, ami afterwards 
king of the Visigoths, was bom of the noble family of 
Balti {haltha, hold). He first a 2 i 2 '>oars in history (394 
A u.) as a commander in the army of subjugated Gotha 
whom the Emperor Theodosius oin 2 )loyed in lus war with 
Eugenins. On the death of Theodosius in 395 the Gotha 
asserted their independence, and under the leadersliip of 
Alaric made au incursion from Thrace, where they had 
been located, into the Morea. Athens yielded to them 
-without resistance, and Alaric enriched himself with tho 
movable treasures of the city, though he did not, as some 
have asserted, destroy buildings and works of art. Rufiniis, 
the crafty minister of Arcadiiis, did nothing to check the 
advance of the barbarians, and it has even been said that 
he had a secret understanding -with Alaric. 02>position 
came, however, from tho Western Empire. Stilicho, the 
famous general, landed at Corinth, and drove the Qotlis to 
Mount Pholoe, on the frontiers of Elm, where he besieged 
their camp. With proper vigilance, the siege could not 
have been raised; but the Romans were careless, and Alaric 
-with his anny contrived to escape to Epirus. Stihcho 
was jirevented from following him by an order from the 
Emperor Arcadius, who conferred U 2 ) 0 n Alaric the 2)re- 
fecture of eastern Illyi'icum. About the same time the 
Gothic chief was chosen king by his peo 2 )le. It was 
natural that Alaidc’s desire of conquest should increase 
-with the increase of his 2 >ower, and accordingly about the 
year 400 ad. he sot out to invade the Em 2 iire of the 
West, His march was exceedingly slow, and it was not 
until the spring of 403 that he ap 2 )eared before Milan, 
from -which the Emperor Houorius instantly fled to the 
foi-tress of Asta in Liguna Being besieged there, he was 
on the point of capitulating -when he was relieved by 
Stilicho, who, in the battle of PoUentia, fought on Easter- 
day, gained a somewhat doubtful victory ovor Alaric. 
Some time after, the contest ■sv'^as renewed at Verona, and 
Alaric sustained a decisive defeat. He was obliged to 
accejjt terms of peace, and to retreat for the time ; but 
his attitude was ^ways threatening, and Honorius found 
it expedient to buy him off by appointing him prefect of 
western Illyricum, ^nth a large revenue. In this capacity 
Stilicho encouraged Alaric to lead his army against Con- 
stantinople, 2 )robably more with the design of keeping him 
at a distance from Italy than ■\vith any hope of reuniting 
the divided empire. The final expedition to Constantinople 
-was not undertaken; but for liis services duiing three 
years in Epirus, Alaric claimed an extravagant reward, 
and Honorius, on the advice of Stilicho, promised him 
4000 2 '>o^Jids of gold. Shortly afterwards the weak- 
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miiideJ emijeror iirociired tlie assassination of Ms ministei’, 
tlie only Eonian wlio had proved himself able to cope with 
the Gothic forces, and broke all the treaties which Stihcho 
had made with Alaric. The lattoi at once mai'ched upon 
Rome (408) by the Yia Flaminia, and laid siege to the 
city. On conung to treat Avith Imn, the Romans found his 
demands so extravagant that they tin eaten od a des^jerate 
resistance, to which Alaric made the well-knomi reply, 
“ The closer hay is pressed, the easier is it mown.” At 
last the barbarian was induced to retire by the promise of 
6000 pounds of gold and 30,000 pounds of silver, besides 
other treasure. The respite, however, was but for a time. 
Honoriiis, who had left Rome for Ravenna, refused to 
ratify by treaty certain conditions, moderate in thomseWes, 
on which Alaric firmly insisted, and the capital was again 
at the mercy of the enemy. With commendable forbear- 
ance, Alaric contented hiinsclf at first with taking posses- 
sion of Ostia, from which ho snmmoned the city to sur- 
render, thieatenmg the immediate destiuction of the food 
stores 111 case of refusal. The terrified people at once 
opened their gates, and agreed that the conqueror should 
appoint another emperor in place of Honorius. Alanc’s 
choice foil upon Attains, the prefect of the city, who, 
though well received at first, soon jiroved himself thorougMy 
incompetent, and Honorius had to be restored. While the 
conferences as to the restoration ivero stiU being carried 
on at Ravenna, the treachery of Honorius occasioned yet 
another and more disastrous siege of Rome by the Goths. 
Sarus, a barbarian and a hereditary onouiy of the house of 
Balti, was permitted by the emperor to attack the camp of 
the Goths and return in triumph to Ravenna Alaric -was 
naturally indignant, laid siege to Rome for the third time, 
and gained an entrance by tlie Salanan gate on the night 
of the 24th August 410. For six days the city ivas 
given over to the horrors of a pillage, which the humane 
orders of Alanc did but little to mitigate. On the 29th 
August Alaric withdrew liis troops from Romo, and led 
them into southern Italy, winch he ravaged for several 
months. Towards the close of the year, Avhilo engaged in 
the siege of Cosentia {Gosen-.a), he was seized with an 
illness which pi’oved fatal after a very short duration. He 
was buried ivith Ins treasures in the bed of the river 
Rusentiuus, which Avas diverted from its channel for tliat 
purpose, and all the prisoners who were engaged in the 
work were put to death in order tliat the place of his 
sepulture might remain uuknoAvn. The character of Alaric 
has been someAvhat variously represented by historians. 
In .forming an estimate of it many liave been misled by 
the nse of the term barbarian, Avhich, as applied to him, it 
should be remembered, indicates a national and not a 
personal distinction. Many proofs may be found of his 
humanity and moderation in trying circumstances, AA’hile, 
on the other hand, the charges of cruelty brought against 
him are not borne out by evidence. His marked respect 
for Christianity is explained by the fact that, if he was not 
himself a Christian, he had come early under Christian 
influence, having had frequent intercour.se with Arian 
teachers. 

ALARIC II., eighth king of the Goths in Spahi, suc- 
ceeded his father Euric or Evaric about 484. His dominions 
not only included the greater part of Spain (Hispania 
TaiTaconensis and Baetica), but extended into Gaul as far 
as the rivers Rhone and Loire. In religion Alaric was 
an Arian, but that he was tolerant of the orthodox Catholics 
is shoAvn by tlie decrees of the Council of Agde, summoned 
by him in 506. He displayed similar -wisdom and liber- 
ality in political affairs by appointing a commission to 
prepare an abstract of the Roman laws and imperial 
decrees, which should form the authoritative code for liis 
dominions. This is generally knovm as the Breviarium 
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Alaricianum. It contains six books of the code of Theo 
dosius, and is therefore sometimes called the Corpm 
Theodosii. The fiiU text has been given by Savigiiy, 
Alaiic Avaa of a peaceful disposition, and endeavoured 
strictly to maintain the treaty which his father had con- 
cluded AAdth the Franks. Clovis, however, desiring to 
obtain the Gothic piOAunce iii Gaul, found a pretext for 
war in the Ai’iauism of Alaric. The intervention of 
Tlieodoric, king of the Ostrogoths and father-in-law of 
Alaric, proved unavailing. The two armies met in 607 at 
Voglade {TouiUe)^ near Poitiers, where the Goths were 
defeated, and their king, A\’ho took to flight, AA’as overtaken 
and slain by Clovis himself. 

ALASCO, John (in Polish, Laschi), a Polish nobleman, 
bom in 1499, Avho travelled extensively in his youth, and 
during a residence in Zurich imbibed the doctrines of the 
Reformation from ZAvingli. At Basel in 1525 he had 
frequent intercourse with Erasmus, who held him in great 
esteem, and bequeathed Ins libraiy to him. On Ids return 
to his native country he Avas oflfered more than once 
ccdesiastical prefenneiit, which the change in his religious 
opinions prevented him from accepting. With the view of 
securing more freedom, he qiulted Poland, and after travel- 
ling for a tnne, became jjastor of a Protestant congregation 
at Embden, in East Friesland, in 1542. Foreseeing per- 
secution there, he went to London in 1551, on the invita- 
tion of Ci'amncr, and became superintendent of the con- 
gregation of foreign Protestants, most of w’hom Avere driven 
mto exile like himself in cousequonce of the Interim, The 
revenues of the church of Augustin Friais were assigned 
to support him and four assistant ministers, who had to be 
approved by the king On the accession of Mary in 1653, 
Ala^co and all his congregation AA^ero banished. In 1656 
he retiu-nedto Poland, Avhere he died on the 13 th January 
1500. Alasco wrote a number of theological treatises, 
chiefly in defence of the doctrine of the sacraments as hold 
by the Saauss Reformers, and ho Avas one of the eighteen 
divines who prepared the Polish version of the Bible, 
Ashich was published in 15G3 

ALA-SHEHR, a city of Asiatic Turkey, in the pashalic 
of Anatolia, 83 miles E. of Smyrna. It is dirty and fll- 
built ; but, standing on elevated ground, and commanding 
the prospect of tlie extensive and fertile plain of the 
Hennus, presents at a distance an imposing appearance. 
It is the seat of a Greek archbishop, and has £>-0 Christian 
churches and fifteen mosques. The city occupies the site 
of the ancient Philaildphia, one of the “seven churches 
in Asia” of the Apocalypse. The ancient city, founded 
two centuries B.O., was subject to frequent earthquakes. 
In more modem times it was celebrated for its prolonged 
resistance to the Turks, who took it in 1390, after all the 
other cities of Asia Minor had surrendered. Ala-Shehr 
has an active trade, and the population is about 18,000. 

ALASKA, or Aliaska, formerly Russian America, 
but now a territory of the United States, is a vast tract of 
country forming the north-west portion of North America, 
bounded on the N. by the Arctic Ocean, on the E. by 
British America, and on the S. and W. by the Pacific 
Ocean. The name was formerly confined to a lo>g narrow 
peninsula stretching into the Pacific, but has been extended 
to the Avhole territory. Alaska comprises tie whole of 
North America from 141® W. long, to Behring Strait, and 
also numerous islands along the coast, notably Prince of 
Wales Islands, King George III. Archipelago, the Kodiak 
Islands, and the Aleutian Islands, which stretch seaward 
from the extremity of the peninsula. From the main 
portion of the territory a narrow strip, Avith a breadth of 
about 60 miles, extends south-east along the Pacific coast, 
and terminates at the confines of British Columbia, in 
64® 40' N. lat. From north to south the extreme length of 
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Alaska is about 1100 imles, and the greatest breadtli from 
east to Tivest is 800 miles. The area of the whole tenitory 
is estimated at 514,700 square nules. 

Joast The numerous islands, creeks, and inlets of Alaska 
lengthen out its coast-line to 78G0 nidca, an extent 
greater than that of the eastern coast-line of the United 
States. Bcginiimg at the south-east, the chief creeks and 
bays are Cook's Inlet, Biistol Bay, Norton Sound, and 
Kotzebue Sound; while, followuig the same order, the 
principal headlands, in addition to the extremity of the 
peninsula, are Cape Newenham and Caiie Eomanzoff in 
the Pacific, Cape Prince of Wales in Bekmg Strait, and 
Cape Lisbiirne, Icy Gape, and Point Barrow m the Arctic 
Ocean. Point Barrow is in 71° 23' N. lat, and is the 
extreme northern point of tlie couiitiy. The exploration 
of the northern coast was chiefly the work of the British 
navigators Cook, Beechy, and Franklin, and of the oflScei-s 

ISvcra. of the Hudson's Bay Coiniiany. The principal nver of 
Alaska is the Yukon, or Kwichpnk, which rises ui British 
America, and, receiving the Porcupine river at Fort 
Yukon, flows westward acioss the tciritory, and falls 
into the Pacific Ocean to the south of Norton Sound. 
At a distance of COO miles fiom the sea this magnificent 
liver has a indth of more than a mile Its tributaries 
would in Europe be reckoned Large rivers, and its volume is 
so gieat that 10 miles out from its principal mouth tlie 
water is fresh. Among the otlier rivers of Alaska are 
the Copper river, the Suschitna, the Nuschagak, and the 
Kuakokwun, falhng mto the Pacific, and the Colville, 

tomtains. flowmg northwaid into the Arctic Ocean. A great moun- 
tain range extends from British Columbia, m a north-west 
direction, along the coast of Alaska, the summit being 
covered with snow and glaciers. Mount St Elias, an 
active volcano, in 60“ 18' N. lat., and 140“ 30' W. long., 
lises to the height of 14,970 feet above the sea. The 
mountain chain runs out along the pomiisiila which has 
given its name to the country, and at the western extremity 
there are several volcanic cones of great elevation ; while 
in the island of Uminak, separated from the mainland by 
only a narrow strait, there are enormous volcanoes, one 
rising to more than 8000 feet in height. In the interior 
and to the north the country is also mountaiuous, with 
great intervening plains. 

iistory The north-west coast of this part of America was dis- 
covered and explored by a Russian expedition under 
Behring in 1741 ; and at subsequent periods settlements 
were made by the Russians at various places, chiefly for 
the prosecution of the fur trade. In 1 799 the territory 
was granted to a Russo-Ainericaii fur company by the 
Emperor Paul VIII., and ui 1839 the charter of the com- 
pany was renewed. New Archangel, in the island of 
Sitka, was the principal settlement, hut the company liad 
about forty stations. They exported annually 25,000 
skins of the seal, sea-otter, heaver, &c., besides about 
20,000 sea-horse teeth. The privileges of the company 
expired in 1863; and in 1867 tlie whole Russian posses- 
sions in America were ceded to the United States for a 
money payment of $7,200,000. The treaty was signed on 
30th March, and ratified on 20th June 1867 ; and on 9th 
October followmg, the possession of the country was 
formally made over to a nnlitaiy force of the Umted 
States at New Archangel. It still remains in the military 
keeping of the United States, no steps Laving been tidien 
to organise a territorial government. It has, however, 
been constituted a revenue district, with New Archangel, 
or Sitka, as the port of entry. Since Alaska was ceded to 
the United States considerable information has been col- 
lected as to the resources of the less sterile parts of the 
country; but Hie central and northern parts of this i^on 
arc oniy known as the mhos])itahle home of some wander- 
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ing tribes of Indians and Esquunaux. Portions of Alaska 
have also been recently explored by the employes of the 
Russo-American Telegraph Company in surveying a route 
for a hne of telegraph which was designed to cros-s from 
America to A-sia near Behring Strait — a project which wus 
abandoned, after an expenditure of £600,000, on corammu- 
eation with Europe being secured by the Atlantic cable. 

The climate of the south-western coast of Alaska is Clinnta, 
toleiably mild, considering its high latitude. The great 
warm current of the Pacific, sw'eeping in a north-easterly 
circuit from the East India Islands, and correspomhiig 
veiy much m character and effects to the Gulf Stream of 
the Atlantic, washes its shores ; and while it modifies the 
temperature, also causes an excessive rainfall. At Sitka 
the mean temperature is 42° 9, and the average rainfall about 
80 inches. Alaska will never have any great agricultural Troduce 
value. From the great amount of rain and the want of 
heat, cereals grow, but will not ripen, and vegetables do 
not thrive. Native grasses and berries grow plentifully, 
but the chief w'ealth of the country is in its vast forests, 
m the furs of its wild animals, and in the fish with which 
its rivers and seas abound. The forests, rising from the 
coast and covciang the moimtaiiis to a height of 2000 feet, 
consist of a vciy durable yellow cedar, sjiruce, larch, and 
fir of great size, and also cypress and hemlock. The wild 
animals include the elk, the deer, and various species of 
bear, and also many fur-bearing anunaJs, such as the welf 
and fox, the beaver, ermine, marten, otter, and squiirol 
Near the coast and islands there are innumerable fur- 
bearing seals, wbch are caught in great numbers by the 
settlers; but from the rigour of the climate and the 
arduous nature of the work, the trapping of the animals of 
the interior is left to the Indians. The salmon abounds in 
the rivera, and there are great banks along the shores, the 
favourite haunt of cod and other fish. A bout eighty whalei s 
prosecute their fishing off the coast of Alaska. Coal and 
iron arc the most important minerals, but the value of the 
deposits remains to be ascertained. 

The population is very limited, consisting of 8000 whites Popular 
and 15,000 Indians, with some Esquimaux on the northern ho**- 
coast. The Indians are rapidly decreasing in number, and 
are described as treacherous and discontented. New Arch- 
angel, now called Sitka, in the island of Sitka, in 67° 3' 

N. lat., and 135“ 18' W. long., was the seat of the Russian 
governor, and is the headquarters of the United States 
authorities. It contains about 1500 inhabitants, is the 
residence of a Greek bishop, and has fortifications, maga- 
zines, and a magnetic ohservatoiy. Of the other settle- 
ment^ Fort Nicholas on Cook’s Inlet, and Fort St Michael 
on Norton Sound, are the more important. The admirable 
harbours on the coast and the great navigable river Yukon 
afford facihties for the foimatiun of new settlements and 
the increase of trade by the Americans. At the junction 
of the Porcupine river and the Yukon a fort was estah- 
hshed by the Hudson’s Bay Company in 1847. (See 
Whymper, Travels in Alaska and m the' Yiilon, 1868; 

Ball, Alaska and Us Resources, 1870.) 

ALATRI, the ancient Alatrium, a town of Italy, 6 miles 
N. of Frosinone, in the province of tliat name, which until 
1870 formed part of the papal territory. It is the see 
of a bishop, and has considerable remains of Pelasgian 
antiquity. Population of commune, 11,370 

ALAVA, one of tlie Provincias Vascongadas, or Basque 
Provinces, in the north of Spain. It is of a triangular 
shape, and is bounded on the N. by Guipuzcoa and Biscay, 
on the E. by Navarre, on the S.W. by Logrono, and on 
theW. by Burgos; with an area of about 1200 square 
miles. The surface of Alava is very mountainous, espe- 
cially on the north, w’here a part of the Pyrenees forms its 
natural boundary. It is separated from Logrono by the 
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F.bro, and the other rivers are the Zadona aiid the Ayuda. 
The soil in the valleys is fertile, yielding wheat, barley, 
maize, flax, hemp, and fruits. Oil, and a poor kind of 
wine called chacoli, are also produced. Many of the 
mountains are clothed with forests of oak, chestnuts, 
beeches, and other trees, and contain iron, copper, lead, 
and marble Salt is aLso found in largo quantities in the 
province. The nianufactui es of Alava are imimpoi'tant , 
coarse cloth, iron ware, earthenware, hats, and shoes being 
among the chief. The capital of the pro\’iuce is "Vitoria. 
Poinilation in 1870, 102,404. 

ALAVA, Dox IMifJUEL IIicaudo d’, a Spanish geuer.xl 
and statesman, bmn at Vitoria in 1771. He served finst 
in the navy, ami had risen to be captain of a frigate wdieu 
he exchange<l into the armj’’, receiving con-esiiouding rank. 
In iiolitics he followed a very devious course At the 
assembly of Bayonne, in 1808, he was one of the most 
prominent of those who accepted the new constitution 
from Joseph Bonaparte as king of Spain. In 1811, when 
Joseph’s pcjsition was becoming insecure, Alava joined the 
national incle 2 )endent party, who were fighting in alliance 
with the English. The Si>anish Cortes ajqjouited him 
commissary at the English headquarters, and Wolhngton, 
who seems to have regarded him with great favour, made 
him one of his aides-de-camp. Before the close of the 
campaign he had risen to the rank of brigadier-geueral. 
On the restoration of Fordmaiicl, Alava was cast into 
prison, but the influence of Ms uncle Etheuard, the in- 
quisitor, and of "W'cllmgton, secured his speedy release. He 
soon contrived to gain the favour of the king, who ap- 
pointed him in 1815 ambassador to the Hague Four 
years later he was recalled, owing, it is said, to the marked 
kindness he had sliowu to his banished fellow'-countrjnnen. 
On the breaking out of the revolution of 1850 he was 
chosen by the province of Alava to represent it in the 
Cortes, where he became conspicuous in the party of the 
JExedtados, and in 1823 was made president In the 
latter year he fought with the militia under Balla.steros 
and Murillo to maintain the authority of the Cortes 
against the rebels. When the French invested Cadiz, 
Alava was commissioned by the Cortes to treat with the 
Due d’AngoulCine, and the negotiations resulted in the 
restoration of Ferdinand, who jiledged himself to a liberal 
policy. No sooner had he regained power, however, than 
he ceased to hold himself bound by his promises, and Alava 
found it necessary to retire first to Gibraltar and then to Eng- 
land. On the death of Ferdinand, he returned to Spain, and, 
espousing the cause of Maria Christina against Don Carlos, 
was appointed ambassador to London iii 1834, and to 
Paris in 1835. After the insurrection of La’ Graiija, he 
refused to sign the constitution of 1812, declaring himself 
tired of taking new oaths, and was consequently obliged 
to retire to France, where he died at Bareges in 1843. 

ALAY (lit. a triumphant procession), a Turkish cere- 
mony observed on the assembling of the forces at the out- 
break of war. Its essential feature is the public display 
of the sacred standard of ]\Ialiomet, xvhich may be seen 
only by Moslems and touched only by the emirs. On one 
occasion, when, owing to a long interval of peace, this 
mle had been forgotten, the Chnstians, who had witnessed 
the spectacle in large numbers, were cruelly massacred. 
The procession in wMch the standard is earned is headed 
by artisans bearing the iiiqjlements of their respective 
trades. 

ALB, or Albe, a vestment of white linen, hanging down 
to the feet, worn by priests at all the more solenm services 
of the church. It corresponds to the snrjilice of the 
English clergy, the difference being that the alb is closer in 
the sleeves, and bound at the waist by a girdle. In the 
ancient ebnreh it was rustninary for the neophytes who 
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were bai)tized on Ea,ster-day to wear an alb for the eight 
days foUowiiig, and hence the Sunday after Easter was 
called Dmninim. in Alhis. 

ALBA, the ancient Alba Pomx>eia, a town of Italy, in 
the province of Ciuieo, situated on the Tanaro, 30 miles 
S E. of Tunn It is the seat of a bishop, and contains a 
cathedral, fouiul«;d in 148G, as well as othor churches and 
religious establishments. It has a laige trade iii cattle, 
and the sunounding distiict is very fertile, producing silk, 
wine, oil, gram, and fruits, and also marble and rock-sa'!:. 
Poptdation of the coinmuiie (1865), 9687. 

ALBA LONGA, the most ancient town in Latiiun, 
was situated 15 miles S E. from Borne, on a ridge be- 
tween the mountain and the lake that ivere both called 
from it Alhanus. It derived its name jirobably from its 
elevated or Alpine situation, the story of the ivhife sow 
discovered by ^Eneas on landing (Virgil, jEneid, in. 390- 
392) being of course nijdhical. Little beyond the bare 
fact of its existence for a considerable period as the foicinost 
town ill Latium can be accepted as strictly historical. 
According to the legendary accounts, it was founded by 
Ascanius, the son of .tineas, 300, or, as a later version 
has it, 3G0 years before the foundation of Rome. Four- 
teen kings, whose names are all jweseived, are said to have 
reigned over' it in succession. The names, however, are 
evidently an invention, having probably this substialum of 
historic truth, that the ruling family belonged to the 
Silvian gens. The city was destroyed by the Romans 
under TiiUus Hostilius, and its inhabitants removed to 
Rome. Several of the patrician families, such as the 
Julii, Cunath\Servilii, 2hdhi, Quinfii, asciibed their origin 
to these immigrants from Alba. 

ALBACETE, one of the new provmces of Spain, was 
foimed in 1833 out of districts taken from Murom and 
New Castile. It is bounded on the N. by Cueu 9 a, on 
the E by Valencia and Alicant, on the S. by Murcia, 
and on the W. by Ciudad Real and Jaeu. The area is 
5971 square miles. The iDrovince is generally hilly, some 
of the peaks of the sierras rising to a height of 5000 feet ; 
but it contains rich plains and niiiny fertile valleys. The 
principal rivers are the Mniido in the southern and the 
Jucar m the northern i)art of the 2 >rovince; and there are 
numerous smaller streams. Some i)ai’ts of the country have 
a bare ai>pearance, being destitute of wood, but the neigh- 
bourhood of Alcarez is covered with fruit trees, and pre- 
sents the aspect of a garden. Agriculture is in a tolerably 
prosperous state, more advanced than in the centre of 
Cas^e, but less so than m the rich districts of Murcia 
aud VMencia, Cereals, imlse, and fruits of all kinds are 
produced, as well as wine of fair quality, and excellent 
honey. Saffron also is produced in large quantities, and 
some attention is given to the keeping of silk-womis. 
Many of the inhabitants devote thoinselvcs to the rearing 
of cattle, sheep, and goats. The bulls of Albacete are in 
request for bull-fights ; there is a good breed of mules, 
and the horses of the jirovince have long mounted the 
Spanish cavalry. Manufactures are confined to the spin- 
nmg of hemp, and the making of coarse cloths, porcelain, 
earthenware, and cutlery. There are several distnieries, 
and a considerable trade in wood The district is rich in 
minerals, including silver, iron, coiiper, zinc, sulphur, 
gypsum, and coal ; but, excepting stones and marble for 
building purposes, they are little wrought. In addition 
to agricultural produce, small quantities of zinc, iron, and 
sulphur are exported. There are numerous mineral 
spring, chiefly sulphureous, and hot as weR as cold, at 
various places in the province. Among the chief towns 
are Albacete, Chinchilla, BomUo, and Alcarez. The rail- 
way from Madrid to Valencia traverses the province, and 
at Chinchilla’^ a line branches southward to Murcia 
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Tlio State of education tliroughout tlie province is very low. 
In tlie town of Albacete, where it is best, httle more than 
half the population can read; while at Yesto, where it is 
worst, the propoitioii is only 1 in 15. The graver ci-inics 
arc of infrequent occurrence ; but the inhabitants always 
wear arms, and offences against the person are numerous 
Population in 1867, 231,444. 

AiBACETJi:, a town of Spain, capital of the above pro- 
vince, is situated about 140 miles S.E. of Madrid, and is a 
station on the railway between Madrid and Valencia. It 
is surrounded by a fertile plain, and has considerable trade 
in saffron and in the agricultural ]products of the district. 
A great market, chiefly for the sale of cattle, is held annu- 
ally in September, and extends over several days. The 
town is well built, and has several churches, two hospitals, 
and a normal school. At one time it had an extensive 
trade in cutlery, from which it received the name of the 
Sheffiiold of Spam. This manufacture has been very much 
reduced by the importation of cutlery from England and 
Germany, but Albacete is still famous for its daggers, 
which are held in high repute and much worn by the 
Spaniards. They arc formidable weapons, of coarse manu- 
facture, but Avith richly-ornamented handle.^, and frequently 
bear jproveibial inscriptions suitable to their murderous 
appearance. Population, 15,150. 

ALBAN, St, usually styled the protoinartyr of Britain, 
was born at Yerulamium, and flouiished towards the end 
of the third century. In his youth he took a jornmey to 
Home in company with Amphibalus, a monk of Caerlcon, 
and served seven years as a soldier under the Emperor 
Diocletian. On his return home he settled at Yerulamium, 
and, influenced by the example and instructions of Amphi- 
balus, renounced the errors of paganism, in which he had 
been educated, and became a convert to the Christian 
religion. It is generally agreed that Alban suffered 
inart 3 rrdom during the great persecution in the reign 
of Diocletian ; but authors differ as to the iwecise date. 
Bede, who gives a full account of the event, fixes it in 286; 
some refer it to the year 296 ; while Usher reckons it 
amongst the events of 303. Between 400 and 500 years 
after St Alban’s death, Offa, king of the Mercians, built 
a large and stately monastery near Yerulamium to his 
memory, and around it the present town of St Albans was 
gradually erected. 

ALBANI, or ^Ubano, EmviftiESCO (1578-lGGO), a 
celebrated Italian painter, was born at Bologna. His 
father was a silk merchant, and intended to bring up his 
son to the same occupation ; but Albani was aheady, at 
the age of twelve, fiUod with so strong an indination for 
painting, that on the death of his father he devoted him- 
self entirely to art. His first master was Denis Calvart, 
with whom Guido Beni was at the same time a pupil. He 
was soon left by Calvart entirely to the care of Guido, and 
contracted with him a close friendship. He followed Guido 
to the school of the Caracci; but after this, owing to 
mutual rivalry, their friendship began gradually to cool. 
They kejit up for a long time a keen competition, and their 
mutual emulation called forth some of their best produc- 
tions. Notwithstanding this rivalry, they stiU, spoke of 
each other with the highest esteem. Albani, after having 
greatly improved himself in the school of the Caracci, 
went to Eome, where he opened an academy and readed 
for many years. Here he painted, after the designs of 
Annibal Caracci, the whole of the frescoes in the chapel of St 
Diego in the church of San Giacomo degli Spognuoh. His 
best frescoes are those on m 3 rthological subjects, of which 
there is a large number in the Yerospi Pdace; now Tor- 
lonia. On the death of his wife he returned to Bologna, 
where he^ married a second time, and resided till his death 
in the enjoyment of much domestic happiness and general 
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esteem. His wife and children were very beautiful, and 
served him for models. But while thus studymg from 
nature, his love of artificial refinement and conventional 
expression was so great, that even his best woiks are defi- 
cient m bicadth and vigour, as well as in unaffected grace 
and natural feeling. The learning displayed in the com- 
position of his pictures, and their nuiiute elaboration 
and exquisite finish, gave them great celebrity, and entitle 
them to a distinctive place among the products of the 
Bolognese school. 

‘ ‘ In point of oi iginal mven lion , ’ ’ saj’^s Lanzi, ‘ ‘Albani is superior to 
Domenicliino, peihaps to any other of the school ; anti in his repre- 
sentation of female loims, according to Mungs, he has no equal. By 
some he is denominated the Anacieon. of painting. Like that poet, 
with Ids shoit odes, so Albani, from his small paintings, acqiured 
gi eat reputation ; and as the one sings Venus and the Loves, and maids 
and boys, so does the artist hold up to the eye the same delicate 
and giaceful subjects Natme, indeed, foimed, the perusal of the 
poets inclmed, and fortune encouraged his genius for this kind of 
painting ; and possessing a consort and twelve children, all of siir- 
Xinsing beauty, he was at the same time blest with the finest 
models for the pursuit of his studies. He had a villa most delight- 
fully situated, which further picsonted hiiii with a vaiiety of objects 
enablmg him to represent the beaiitiiul rural vicv s so familiar to 
Ins eye. 

A great number of bis woiks aie at Bologna. Among 
ibo most celebrated of bis pictures aie tbe “ Four Seasons 
“Diana and Yenus,” in tbe Florentine gallery; tbe “Toilei 
of Yenus,” in tbe Louvre ; “ Yonus lauding at Cytbora,” 
in tbe GMgi palace at Eome, &c. Among tbe best of bis 
sacred subjects are a “ St Sebastian ” and an “ Assumption 
of tbe Virgin,” both in tbe cburcli of St Sebastian at 
Eome. He was among tbo first of tbe Itabaii painters to 
devote bimself to tbe painting of cabinet pictures. 

ALBANIA, a country of considerable extent, wbicb 
tbougb frequently ruled by tuibulcnt and nearly independ- 
ent chiefs, ranks as one of tbo provinces of tlie Turkish 
empu'c. Tbe tract of laud to wbicb this name is now 
applied extends from 39“ to 43“ N. lat., and from 18“ 24' 
to 21“ 48' E. long. ; from tbo Gulf of Cattaio in tbo north 
to tbo Gulf of Arta in the south, and from tbo coast of 
tbo Adriatic Sea and Ionian Sea on tbo west to an irregular 
dl-defiued line inland towards tbe cast, roughly indicated 
in its northern part by tbe Tchar Dagb, the ancient ScarduSf 
a part of tbe Hiemus or Balkan range, and southwards by 
tbo Pindus chain, or rather tbo portions of it now called 
tbe mountains of Sagori, jVIctzovo, and Suli. Within these 
limits is included tbe ancient Epirus, corresponding to 
the southern part of tbe country now comprobonded 
under tbo general name of Albania, and divided from 
Albama, properly so called, by tbe river Yoyutza or Yiosa, 
which enters tbe Adriatic a few miles north of Avlona. 
Albania, therefore, is bounded on tbo N. by Dalmatia, 
Montenegro (from wbicb it is separated by tbe river 
Moroka), and Bosnia; on tbe E. by Servia and tbe 
Turkish province of Eum-ili, in wbicb Macedonia, or tbo 
greater part of it, is included ; and on tbe S. by Hellas 
or Northern Greece, wbicb was tbe Turkish province of 
Livadia before Greece regained its independence, and from 
which it is separated by the river Garla or Suli. The 
superficial area of Albania is estimated at about 18,944 
square miles, and it has a coast-lino of about 280 imles 
from north to south, without reckoning indentations, &c. 
It nowhere extends more than 100 iMcs from the sea, 
and in the southern part not more than 30 milos. 

According to the most recent division of the Turkish 
empire into eyalets, sanjaks, and livas, Albania is com- 
pr^ended in three eyalets, namely, Uskub or Uskup 
in the north; Eoumelia, which i^o includes part of 
Macedonia, in the centre; and Yania, corresponding pretiy 
nearly to the ancient Epims, in the sonih. The chirf 
towns of these eyalets are respectively Scutari, Monastir. 
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a f.d Joanrina, sometimes written Janina or Yanina; and 
tl^esc divisions are tlioreforo spoken of by some writers as 
tile pasbaliks of Scutari, Monastir, and Joannina. The 
divisions cbiofly recognised by the Albanians themselves 
are those formed by the varieties of the native tiibes 
Colonel Leake, who is considered one of the best informed 
authorities on this head, divides them into the Ngcge or 
Ghegidcs, whose principal towns are Diilcigno, Scutari, and 
Durazzo , the Tosko or Toskides, who occupy Berat and 
Elbasau; the Liape, a poor and predatory race, who in- 
habit the mountains between the Tosko and Dclvino ; and 
the Tsanii, who inhabit the most southerly district, and 
whose principal towns are Suli and Paramithia The 
country is mountainous, tho interior being traversed hy a 
range which forms a prolongation of the Dinaric Aljis, 
and which is continued southwards in the Pindus range. 
These mountains, from which numerous spurs are thrown 
out to the oast and west, run in a direction from north to 
south, parallel to tho course of the Tchar Dagh. Along the 
southern part of the coast-hne, and parallel with it, run the 
Khimara mountains, known to the ancients as the Aa'o- 
ceraunian range, terminating northwaids in the bold head- 
land of Cape Glossa. There are three lakes of great size 
in Albania — Scutari in the north, Okhrida in the centre, 
and Joannina in the south. The rivers for tho most part 
are short, and run, generally speaking, from east to west, 
or m a north-westerly direction. The Moroka and Zenta 
enter the lake of Scutari, winch is connected with the sea 
by the Boyana, that flows into the Adriatic near Dnlcigno. 
Tho White Dim, flowing in a southeily direction, and the 
Black Drin, running northwards from Lake Okhrida, form 
tho head streams of the Drin. Tho piincipal streams in 
iddition to those are tho Skombia, Voyutza, Calamas, 
Axta, and Gurla (the ancient Acheron), with its tributary 
tho 7uv6 (the ancient Gocytus). Tho climate is generally 
healthy, though cold and bleak in the highlands; tho 
warmer regions along the coast arc also frequently visited 
by cold northerly winds. 

Albania includes not only tho ancient but also 

part of the ancient Macedonia, Illyria, and Ghaonia. 
This country was in early times, as now, distinguished by 
the rude valour of its inhabitants. Its remote situation, 
and the want of union among its tribes, generally pre- 
vented it from acting any conspicuous pari in Grecian 
politics. The only remarkable exception occurs in the reign 
of Pyrrhus, king of Epirus (296-272 b c.), ’who was justly 
ranked among the greatest captains of antiquity. After hU 
death the country was again split into a number of petty 
states, which were unable to resist the united strength of 
Macedon ; and to that kingdom Epirus continued subject 
till both were alike subdued by the Roman arms (167 b.o.) 

It was during the time of the Greek empire that the 
name of Albania was first given to this district. During 
the decline of the empire the Albanians gradually rose to 
distinction, and at last to independence. Their valour 
enabled them to maintain their ground against the Bul- 
garians, who had occupied aU. the neighbouring districts of 
Greece. Hor were they less successful against the Turks, 
a more formidable enemy. Under the command of the 
celebrated George Oastriot, called by the Turks Scander- 
beg, they baffled all the efforts of Mahomet II., the con- 
queror of Constantinople. That po'werful monarch entered 
Albania only to experience a succession of defeats, and was 
at length compelled to acknowledge its independence by a 
formal treaty. On the death of Scanderbeg, the Turks 
redoubled their efforts against Albania, which was at 
length reduced to a state of nominal subjection. The 
siege of Scutari, in 1478, formed the termination of this 
memorable struggle. The subjection, however, was always 
the imperfect; revolts were frequent, and the inhabitants of 
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monntainons districts stiU preseiwed their independence. 
It was the motives of pay and plunder, rather than com- 
pulsion, that brought these hardy soldiers into the Turkish 
ranks. In propoition as the Ottoman empire declined 
in vigour, its hold of Albania became loss firm j and the 
\'igorous and enterprising genius of AH Pasha again con- 
verted this dependency into what might almost be called a 
separate kingdom. 

In the grand lusuirection of Greece (1821-1829), the 
Albanians, accustomed to view with disdain the Ottoman 
yoke, showed a considerable disposition to make common 
cause with the Greeks, and their co-operation would have 
almost ensnied success. But the Greeks, imprudently and 
unhappily, could not divest themselves of the feelings of 
enmity cherished dniing the long scries of wars which Ali 
had w’agccl against them. At the siege of Tripolizza 
(October 5, 1821) overtures w’ero made to them by a corps 
of 3000 Albanians, who formed part of the garrison , but 
the Greek.s, having succeeded in entering the place, began 
a dreadful and indiscriminate massacre, in wiiich the 
Albanians were not sjwed. At the siege of Aria, al- 
though the capture was much facilitated by the coming 
over of a corps of Albanians, the Greeks treated them 
extremely ill. The Albanian nation was thus forcibly 
tlirowu into the .arms of the Porte, to wdiich it has since 
continued nominally subject. Tho allegiance of the Alba- 
nians, how'ever, to Turkey rests on a very precarious basis 
even at tho present day, and, it will be remembered, in the 
Crimean war many Albanian chiefs fought under the 
Russian flag again.^t tho combiuod forces of England, 
Fiance, and Turkey. 

The inhabitants of Albania are estimated at 1,200,000, of 
w’hom a considerable proportion are Turks and Greeks; but 
tho basis of tho population consists of tho original race, 
called Arnants. About half of the entire population arc 
Mahometans; of the other moiety, about 520,000 belong 
to the Greek Church, and the remainder to tho Latin 
Church. The conversion of those W’ho profess Maho- 
metauism has been, however, very imperfect, and chiefly 
induced by political motives. In every family tho males 
usually go to the mosque, the females to church ; and some 
members of a family arc seen in tho most amicable manner 
eating from the same table, and even from tlio same plate, 
meats forbidden to the others. With the Turks, accord- 
ingly, infidel and Albanian are terras nearly synonymous. 
The native Albanian is of middle stature; his face is 
oval, with high cheek-bones; his neck long; his chest full 
and broad. His air is erect and majestic to a degree which 
never fails to strike the traveller. He holds in utter con- 
tempt that dissimulation which is characteristic of tho 
Greek, and, uuHke the Turk, he is gay, Hvoly, and active. 
Averse, however, to regular industry, his whole delight is 
in arms and plunder. He goes constantly armed; and 
there are few Albanians wfflo have not, in the prime of 
their life, belonged to some of tho numerous bands of 
robbers who infest the mountains of their native country, 
of Thessaly, and of Macedonia. This occupation carries 
with it no disgrace; it is common for the Albanian to 
mention circumstances which occurred ‘'when he was a 
robber.” In proportion as the trade of robbing becomes 
overstocked, part of those engaged in it seek employment 
in tke service of the sultan and the different pashas 
throughout the Turkish, empire, by all of whom the Alba 
nians are regarded as the most valuable of their troops. 

This fierce and haughty race display a greater degree of 
contempt for the female sex than is usual even among tho 
most barbarous nations. The females are Hterally regarded 
as infeiior animals, and treated accordingly; but in the 
country districts they are not confined or veiled, as is cus- 
tomary in Mahometan countries. 
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Tlie national costume ol tlie Albanians is bandsome in 
appearance, and bears some resemblance to the Highland 
dress. It consists of a cotton shirty a white woollen 
fastanella or kilt, which reaches to the knees ; a jacket, a 
sash round the waist, in which jnstols and a yataghan are 
commonly carried ; coloured leggings ; sandals ; and a red 
cap, round which some twist a shawl or scaif The chiefs 
and wealthy Albanhins generally wear a jacket and vest of 
velvet, richly embroideied mth gold, and metal gi eaves 
over their leggings, which are usually made of fine scarlet 
cloth. The poorer classes, though picturesque in appear- 
ance, are e-vtreinely dirty in their habits, and seldom 
change tlicir clothes. As a protection from the weather, 
every Albanian has a capote, or rough .shaggy mantle 'uuth 
a hood attached, and usually made of hor&o-hair stuff or 
coarse woollen cloth. The drc.ss of the females is more 
various, and often fantastical. A singular custom prevails 
among the giils of btriiiging together the pieces of money 
which they have collected for their poitiun, and wearing 
them upon their heads. Some of them have their hair 
hanging down in braids to a great length, loaded with this 
.species of oriuiineiit. 

Scutari, on the lake of that name, is now considered the 
chief town of Albania It i.s the centre of a large inland 
tiade, and contains about 40,000 inliabitants Piisrend, 
in the iioith-east, is noted for its manufactures of fiie-arms 
and cutlery, and has a poinilation of 25,000. Mouastir, 
or Bitolia, although the capital of the eyalet of Houmelm, 
is not, strictly speaking, witliiii the confines of Albania 
It has a large transit trade between eastern and western 
Turkey. Joauiiiiia, with 30,000 inhabitants, situated on 
the south-west shore of a lake of the same name, wa.s the 
capital of Albania in the tune of Ali Pasha, and was Iris 
stronghold as well as the seat of his government. The other 
important towns of the interior are Jacova, Tirana, Oklirida, 
Elbasan, Dehiuo, and Metzovo. The prmcipal seaports 
and river-ports are Dulcigno, Duia 2 zo, Parga, Pieve.sa, and 
Arta 

The commerce of Albania is chiefly canied on through 
Arta and Prevesa, on the north side of the entrance to the 
Gulf of Arta The principal merchants, however, are 
Greeks residing at Joannina, among whom a vciy active 
commeicuil spa it ajj^joars to prevail. The expoits consist 
almost entirely of unmaiiufacturecl produce, live stock, and 
jirovisions, and comiiiiso valoiiia (the cup of the acorn of 
tlie Valoiua oak, used in tanning), raw silk, cliee.se, raw 
hides, drugs, dye-woods, slioep, hoises, and salted meats. 
Notwithstanduig its mountainous character, the fertility of 
its plains affouls a suri>lus of grain, of which a considerable 
quantity is sent to Italy, the Ionian Lsle.'«, Malta, and 
other places. The vine, olive, pomegranate, orange, lemon, 
mulberry, and fig are also cultivated. Wool is exported, 
clriefly unmanufactured, but partly also wrought into coarse 
cloth. Other important articles of exiiort aie oil, tobacco of 
good quality, cotton, and cotton yarn. )Soine cargoes of wood 
for building and firewood are annually sent to Malta. The 
chief imports consist of woollen cloths, used for winter 
■Kiveriiigs. For this purpose the preference is given to a 
coarser and cheaper kind than any that is usually manu- 
factured in Great Britain. This is supplied from Germany. 
Fire-aims, cutlery, gunpowder, hardware, coffee, and sugar 
are also imported. The iiiaiiufactiu’es of Albania are few 
and uninqioi-tant, being ahuost entiiely confined to cajjotes, 
embroidery on cloth and velvet, fire-arms and cutlery to a 
limited extent, and gun and pistol stocks — all for home 
consumption 

See the Journey throurjh Albania and Turkey of Mr 
J. Gam Hobhouso (Lord Broughton); Travels in the Ionian 
Isles, Albania, Ac., by Sir Henry Holland, who resided for 
some tiino in the capacity of pliysicmn at the court of .Ui 


-ALB 

Pasha; Kev. T. S Hughcb’s T ravels m Hicdy. Greece, and 
Albania; Leake’s Travels in Northern Greece ; Mrs Mary 
A. Walker’s Thrcnigh Alacedonia to the Albanian Lahes 

ALBANIA, in Ancient Geography, a country of Asia, 
hounded, accouling to Strabo, on tbo W. by Ibena, on 
the E. by the Caspian Sea, on the N, by Sarmatia, on the 
S by Armenia and the river Cyrus {Kuur) The countr} 
formerly called Albania coriusponds with the modern 
Daghistan, Uchirvan, and Legliisian, and is extremely 
feitile, owing to tlie alluvial deposits made by tbo nvei 
Cyrus. The ancient hustonans describe the Albaiiians 
as tall, strong-bodied, and, generally speaking, of a veiy 
graceful appearance The Albanians were originally a 
nomad race, and noi'cr devoted them sol ve.s to agriculture 
or commerce. They became known to the Homans during 
Pompey’s expedition in punmit of Mitbriclates (05 B.C.), 
against which they opposed a force of 60,000 infantry 
and 23,000 cavalry. Though Pompoy exacted fiom them 
a noinmal submission, they continued practically inde- 
pendent 

ALBANO, a town and lake in the Campagna di Iloma, 
Italy, about 1 1 miles S.E. of Home. The town is much 
admired for tlie picturesque scenery around it. It is well 
built, and the Honiaii aqueduct and other nionumonts of 
antiquity are in tolerable pieseivation. It contains a 
cathedral, and there are many handsome "Milas of the 
Homan nobles in the vicinity. Population, G400. The 
lake of Albano, lying to tlie N.E. of the town, occiqdes 
the ciater of an extinct volcano, and is of a beautiful 
oval form, suriounded with high wooded banks, and about 
7 miles 111 ciicuinforence. It has long been an object 
of attraction to the painter and the traveller. In the 
fourth cenluiy of ancient Home, during the siege of Ven, 
there was an extraordinary ri.se of the waters of this lake, 
and the oracle declared that there was no hope of success 
against Vcii while the Alban lake was allowed tlms tc 
sivell. This prompted the Homans to drain it by a tunnel 
cut through the rock, a mile and a half in length, 4 feet 
wide, and 6 high, which is still perfect. This outlet kccp.s 
the surface of the lake at the height of 020 foot above 
the level of the sea. hlonte Cavo, the ancient Albanns, 
lises on the eastern .side of the lake to a height of 3000 
feet, and commands a magnificent prospect. On its snm- 
init stood the fainou.s ttmple of Jupiter Latmlis. 

.^VLBANY, a city of the United States, capital of the 
state of New York and of the county of Albany, pictu- 
res(|ue]y situated in a beautiful and fertile country on the 
western bank of the Hudson, 145 miles from Now York. It 
is, for an American city, irregularly laid out, and much of 
its architecture is poor^ although it contains several very 
flue buildings, and many of its more recently made .streets 
are broad and handsome. The Capitol, a brown stone 
edifice, 115 feet by 90, built in 1807, faces a .square called 
Capitol Park ; and opposite it, on the eastern side of the 
square, are the State Hall and City Hall, both con- 
stnicted of white marble There are several beautiful 
clim'ches, including a large Homan Catholic cathedral. 
Among the hterary and scientific in,stitntions of Albany 
may be mentioned the university, incorporated in 1852, 
giving instruction in most branches of education, especially 
practical science and law ; a medical college ; an academy, 
and other schools of various grades; a large observatory; 
the state library, with about 90,000 volumes ; and the 
Albany Institute for the collection and diffusion of scien- 
tific information. Albany is an important centre of trade 
being situated at the point w’here the united Erie and 
Champlain cmials join the Hudson, and possessing good 
railway communication with most cities of the Unito<l 
States. The chief articles of commerce are timber, w’hcat, 
barley, wool, and tobacco, eiionnous quantities of w’hich, 
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especially of tlie first-mentioned, pass tlirougli tire city 
annually Besides its transit trade, its munerous foiuidries, 
its breweries, carriage and bat manufactories, and tanneries 
are of importance. In 1873, 63G vessels (83 sailing and 
352 unrigged vessels and 101 steamers), of 68,082 tons, 
belonged to the port. Albany was founded by the Dutch 
in 1623, and is thus one of the oldest European settle- 
ments in the United States, dating sixteen years after 
that of Jamestown in Virginia. It was captured by the 
British in 1664, who changed its name from Beaverwyck 
or Williamstadt in honour of the Duke of York and Albany 
It received its charter in 1686, and became the capital of 
the state of New York in 1797. It is governed by a mayor 
and twenty aldermen, and is divided into ten war^ Popu- 
lation in 1870, 69,422; number of famihes, 14,105; and 
of dwellings, 8748. 

ALBANY, Louisa Mama Caeoline, Countess of, 
daughter of Prince Gustavus Adolphus of Stolberg-Gedem, 
was bom at Mons on the 27th Sept. 1763, and assumed the 
title of Albany in 1772, when she married the Pretender, 
Charles Edward, grandson of James II. of England. Her 
husband was much older than herself, and their union 
proved very unhappy. There were no cliildren, and the 
Pretender, who was a confirmed drunkard, treated his wife 
with such brutality that her health and even her life were 
endangered. In 1780 she obtained a legal separation, and 
entrusted herself to the care of her husband’s brother, the 
Cardinal of York, who placed her in a convent, and after- 
wards removed her to his own house at Rome. Here she 
was frequently visited by the poet Alfieri, who made her 
the object of what seems to have been the only pure attach- 
ment of his life, and who, according to his own avowal, 
was indebted to her influence for all that was best in his 
works, (See Axfieei.) In 1788 she was freed from her 
bonds by the death of the Pretender, and in the same year 
she is said to have been secretly married to Alfieri. For 
the remainder of her life she resided at Florence, where 
she continued to bo known as Countess of Albany, and 
distinguished herself as a patroness of literary men and 
artists. Alfieri died at her house in 1803, and in 1810 
she caused a monument to his memory, by Canova, to be 
erected in the church of San Croce. With the death of 
the Cardinal of York in 1807 the Stuart Hne became 
extinct, and the countess, who died on the 29th January 
1824, was the last who was known by the name of Albany. 
She was buried beside Alfieri in the church of San Croce. 

ALBATEGNI, an Arabian astronomer, whose proper 
name is Mohammed. Ibn Jdbir Ibn Sendn Abd AhdiUah, 
derived this appellation from Baton in Mesopotamia, his 
native town, of which he is said to have been chief. His 
astronomical observations extended from 877 a.d. to his 
death in 929, and were principally conducted at Rakkah 
or Aracta, on the Euphrates, and at Antioch in Syria. His 
principal work, Zido^ Sabi, the original MS. of which is 
in the Vatican, was published in a Latin translation by 
Plato Tiburtinus at Nuremberg in 1637, under the title De 
Sdmtia Stellanm, and reprinted at Bologna in 1646. 
Among the unpublished works of Albategni are commen- 
taries on the Almagest and Makcdat of Ptolemy, and a 
Treatise m Agronomy and Geography. Instead of the 
tables of Ptolemy, which were imperfect, he computed new 
ones; these were adapted to the meridian of Rakkah, and 
were long used as the best among the Arabs. Albategni 
gives the motion of the sun’s apogee since Ptolemy’s time, 
as well as the motion of the stars, which he estimated at 
1° in 70 years. He makes the obhquity of the ecliptic 
23° 35'. His determination of the lengih of the tropical 
year is more exact than that of Ptolemy, being only 2m. 
26s. short. Upon his observations were founded the Al- 
phonsine tables of the moon’s motion. He first substi- 


tuted sines for chords, and also introduced into trigonometry 
the use of tangents and versed sines. On account of his 


discoveiies, the chief of which is the motion of the sun’s 
apogee, he has been called the Arabian Ptolemy, and has 
been placed by some at the head of A’abian astronomers. 

ALBATROSS, a genus of aquatic birds (Diomedea\ 
closely alhed to the Petrels and Gulls, belonging to the 
family of Lmgipennatae, or long-winged birds, in the order 
Xatatoi'ea. In the name Diomedea, assigned to them by 
Linnaeus, there is a reference to the mythical metamor- 
phosis of the companions of the Greek warrior Diomedcs 
into bu’ds They have the beak large, strong, and sharp- 
edged, the upper mandible terminating in a large hook; 
the wings aie narrow and very long; the feet have no 
hmd toe, and the thiec anterior toes are completely webbed. 


Of the three species 
that the genus includes 
the best known is the 
Common or Waudeiing 
Albatross (A), eandans), 
which occurs in all 
parts of the Southern 
Ocean, and in the seas 
that wash the coast of 
Asia to the south of 
Behring Strait. It is 
the largest and strongest 
of all sea-birds. The 
length of the body is 
stated at 4 feet, and 
the weight at from 15 
to 25 B>. It sometimes 
measures as much as 
17 feet between the 



tips of the extended wings, averaging probably from 10 to 
12 feet. Its strength of wing is very great. It often 
accompanies a ship for days — not merely following it, but 
wheelmg in wide circles round it — without ever being 
observed to alight on the water, and continues its flight, 
apparently untired, in tempestuous as well as in moderate 
weather. It has even been said to sleep on tbe wing, and 
Moore alludes to this fanciful “ cloud-rocked slumbering ” 
in his Fire Worshiiypers. It feeds on small fish and on 
the animal refuse that floats on the sea, eating to such 
excess at times that it is unable to fly, and rests helplessly 
on the water. The colour of the bird is a dusky white, 
the back being streaked transversely with black or brown 
bands, and the wings darker than the rest of the body. 
The flesh, though hard, dry, and unsavonry, is eaten by 
the inhabitants of Kamtchatka, who also capture the bird 
for its entraib, which they inflate for net-floats, and its 
long wing-bones, which they manufacture into various 
articles, particularly tobacco-pipes. The albatross lays one 
egg; it is white, with a few spots, and is about 4 inches 
long. In breeding-time the bird resorts to solitary island 
groups, like the Crozet Islands and the elevated Tristan 
da Cunha, where it has its nest — a natural hoUow or a 
circle of earth roughly scraped together — on the open 
groimd. The early explorers of the great Southern Sea 
cheered themselves with the companionship of the alba- 
tross in its dreary solitudea; and the evil hap of him 
who shot with his cross-bow the bird of good omen is 
familiar to readers of Coleridge’s Rime of the Ancioit 
Mariner, 

ALBAY, a town of Luzon, the chief of the Philippine 
Ishtnds, in 13° 22' N. lat. and 123° 52' E. long. It is the 
capital of the fertile province of the same name, and the 
residence of the governor, and has an active trade. Close 
to the town is an active volcano by which it has been fre- 
quently devastated. Population, 13,116. 
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ALBEPtON'I, Giulio, cardinal and statesman, was bom 
near Piacenza, probably at tbe village of Piorenzuola, on 
the 31st May 1664. His father was a gardener, and lie 
himself became first connected with tbe cbiircb in tbe 
humble iwsition of verger m tbe cathedral of Piacenza 
Having gained tbe favour of Bishop Bariii, be took priest’s 
orders, and afterwards accompanied tbe son of bis patron 
to Rome. During tbe war of tbe Spanish succession 
Alberoiii laid tbe foundation of bis pobtical success by tbe 
services he rendered to tbe duke of Yeiid6me, commander 
of tbe Fiencb forces in Italy; and when these forces were 
recalled in 1706, be accompanied tbe duke to Paris, where 
he was favourably received by Louis XIY. In 1711 be 
followed Yendfime into Spain as bis secretary. Two years 
later, tbe duke having died in tbe interval, Albcrom was 
appointed consular agent for Parma at tbe court of Philip 
Y. of Spain, being raised at tbe same time to tbe dignity 
of count. On bis arrival at Madrid be found tbe Princess 
des XJrsins all but omnipotent with tbe king, and for 
a time be judged it expedient to use her influence in 
carrying out Ms plans. In concert with her be arranged 
tbe king’s mariiage with Ebzabetb Parnese of Parma, 
whom be reiiresented to be of such a facile disposition that 
tbe princess’s power over PbiHp would be in no degree 
impaired by tbe union. Alboroni was already in Parma 
to conclude the negotiation ere tbe Princess des iJrsms 
discovered that be had entirely deceived her as to tbe 
cjbaracter of Elizabeth. A messenger was at once des- 
patched to prevent, if possible, tbe ratification of tbo 
engagement, but be arrived too late. On roacMng Spain 
Elizabeth’s &st act, prompted doubtless by Alberoni, was 
to demand the instant dismissal of tbe outwitted favourite, 
who was compelled to leave tbe Spanish dominions. Tbe 
influence of tbe new queen being actively exerted on 
Alberoiii’s behalf, be speedily rose to high position. He 
was made a member of tbe king’s council, bishop of Malaga, 
and in 1710 pilme minister, and was raised to the dignity 
of cardinal in 1717. His internal pobey was exceedingly 
vigorous, and, though carried out altogether regardless of 
popular rights and liberties, might have restored tbe lost 
greatness of Spain bad it not been for bis unscrupulous 
and audacious conduct of foreign affairs. Tbe key to bis 
daring and crafty schemes is probably to be found in tbe 
desire of Elizabeth to secure a tbi-one for her son Don 
Carlos, born in 1716. Seizing tbo flimsiest pretext for 
making war upon Austria, bo invaded tbe island of Sar- 
dinia, then Austrian territory, and took possession of 
Sicily. In Prance be iiressed tbe claims of Philip Y. to 
tbe regency in opposition to tbe Dulce of Orleans; be sought 
to keep England employed at home by encouraging tbe 
Pretender, and be pursued a similar policy towards Amstna in 
connection with Ragotski of Transylvania and tbe Sultan. 
An aUiance ■which be formed v>atb Russia and Sweden led to 
no practical results, and Ms other schemes similarly failed, 
England, Prance, Aistria, and Holland united themselves 
in what is known as tbe Quadruple Albance against tbe 
aggressions of Spain; and though their first proposals 
•were rejected fearlessly by Alberoni, they were strong 
enough to succeed when, in a second negotiation, they re- 
quired of Philip tbe dismissal of Ms minister as an indispen- 
sable condition of peace. On tbe 5tb December 1719 be 
•was ordered to leave Spain, Elizabeth herself having taken 
an active part in procuring tbe decree of banishment. He 
went to Italy, and there bad to take refuge among tbe 
Apennines, Pope Clement, who was bis bitter enemy, 
having given strict orders for bis arrest. On tbe death of 
Clement, Alberoni boldly appeared at tbe Conclave, and 
took part and in election of Innocent XIII. (1721), 
after wMch be was for a short time imprisoned by ■the 
pontiff on tbe demand of Spain. At tbe next election he 
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was himself proposed for tbe papal chair, and secured ten 
votes at tbe Conclave wMcb elected Benedict XIII. Bene- 
dict’s successor, Clement XII., named him legate of 
Ravenna, in which capacity be incurred tbe pope’s dis- 
pleasure by tbe strong and unwarrantable measures be 
adojitcd to reduce the little republic of San Marino to 
subjection to Rome. He was consequently replaced by 
another legate in 1740, and soon after be retired to Pia- 
cenza, where be founded a college which still bears Ms 
name. He died on tbe 16tb June 1752, leaving a sum of 
600,000 ducats to endow tbo seminary be bad founded, 
and tbe residue of tbe immense wealth be bad acquired in 
Spain to Ms neiibow. Alberoni left a large quantity of 
manuscripts, but tbe genuineness of tbe Political Testa- 
ment, published in Ms name at Lausanne in 1763, has 
been questioned. 

ALBERT (Albkecht) I, Duke of Austria, and after- 
wards King of Germany, born in 1248, was the son of 
Eudoliib of Habsburg, tbe founder of tbe imperial Austrian 
dynasty. Rudolph having acquired tbe duchy of Austria 
by conquest, vested it in bis son, with consent of tbe 
electors, in 1282, and thus founded tbe dynasty wMcb still 
reigns. He also endeavoured to secure for Albert tbe suc- 
cession to tbe throne of Germany, but was unsuccessful. 
On tbe death of Ms father in 1291, Albert seized tbe in- 
signia of sovereignty, and with characteristic presumption 
declared himself king of Germany, -without regard to tbe 
decision of tbe doctors. Their choice fell (1292) upon 
Adolphus of Nassau, and Albert, who was called ■to sup- 
press a revolt among his subjects in Switzerland, found it 
necessary to acknowledge tbe superior claims of bis rival. 
Tbe government of Acloliibus having become disi^ilcasing 
to tbe electors, they formally deposed him in 1298, and 
named Albert Ms successor. As, however, tbe former 
refused to recognise their verdict, tbe matter bad to be 
referred to tbo arbitrament of tbe sword. Tbe forces of 
tbe rival kings met at Qolbeim, near Worms, whore tbe 
army of Adolphus was defeated, and be himself slain by 
Albert’s own band. Upon tMs, Albert, ■wishing probably 
to show bis moderation, resigned Ms claim to tbe throne; 
but be was re-elected, and crowned at Aix-la-Cbapelle on 
tbe 24tb August 1298, Pope Boniface YIII., however, 
denied tbe right of tbe electors, and refused to confirm their 
choice, alleging that tbe empire belonged to him alone to 
bold or bestow at bis pleasure. In league ■with Phibp tbe 
Fair of France, Albert at first openly resisted the pope; 
but soon finding it advisable to change Ms pobey, be 
deserted Ms aby, admitted tbe papal jurisdiction, and was 
rewarded -vritb tbe Idngdom of tbe deposed Plulip. It 
should be noted, however, that be never received from tbe 
pope tbe crown of tbe Roman empire, though his name is 
generally included in tbe list of emperors. His reign as 
king of Germany was one of continual warfare. With a 
rapacity wMcb seems to have known no bounds, be endea- 
voured to subdue Holland, Zealand, Friesland, Hungary, 
and Bohemia; but was in each case unsuccessful. Tbe 
attemiit to bind Ms yoke more firmly upon tbe S-wiss can- 
tons caused tbe revolt of Unterwalden, Seb^wyz, and Uri, 
in January 1308, and thus laid tbe foundation of tbe Svfiss 
Confederation. It was while endeavouring to check tMs 
revolt that Albert met bis death at tbe band of bis nephew, 
John of Habsburg, whose claim to bis father’s dominion of 
Swabia bad been refused in tbe most insulting terms by 
tke king. Incensed at tbe denial of Ms rights, John 
formed a conspiracy ■with three noblemen of tbe king’s 
suite. On tbe 1st May 1308 tbe four crossed tbe river 
Reuss at Wiadiseb with Albert, who was slain immediately 
on landing, and before tbe eyes of tbe other members of tbe 
suite, who bad been left on tbe opposite side. He died in 
Hie arms of a beggar woman, who happened to be passing. 
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Albert was married to Elizabeth, daughter of the count of 
Tyrol, who bore him eleven children. 

Four other reigning dukes of Austria bore the name of 
Albert. Of these, Albert II., surnamed the Wise, reigned 
from 1330 to 1358; Albert III. from 1365 to 1390, and 
Albert IV., surnamed the Pious, from 1390 to 1402. 
Albert V., surnamed “ The Magnanimous,” born in 1397, 
was elected king of Germany in April 1438, and is therefore 
sometimes styled Albert IE., the higher dignity havmg 
been previously borne only by the first of the name. 
Through his marriage in 1422 with Elizabeth, daughter of 
Sigismund, king of Bohemia and Hungary, he ultimately 
added the sovereignty of these domuuons to his own, bemg 
elected kmg of Hungary on the death of Sigismundm 1437, 
and king of Bohemia in May 1438. He died at Langen- 
dorf on the 27th October 1439, while engaged in an ex- 
pedition against the Turks. 

ALBEET I., margrave of Brandenburg, surnamed “ The 
Bear,” from tho heraldic emblem he assumed, born in 
1106, was the son of Otto the Rich, count of Ballenstadt, 
by his marriage with Eilica, eldest daughter of the duke of 
Saxony. In 1121 he received from the Emperor Lothario 
the marquisate of Lusatia, to be held in fief, and he served 
the empire faithfully in the war with Bohemia m 1 126. In 
the f oUowing year, from some unknowm motive, the emperor 
conferred the duchy of Saxony, to which Albert, as son of 
the eldest daughter of Magnus, had the best claim, upon 
Henry of Bavaria, son of a younger daughter; and in 1131 
Albert was deprived of Lusatia. He still remained, how- 
ever, loyal to the empire, and received as a reward the 
margravate of Brandenburg in 1134. In 1136-7 he made 
incursions into the territory of the Wends, his troublesome 
neighbours on the north, and succeeded in strengthening his 
position. In 11 38 the Emperor Conrad III. coMerred upon 
him the duchy of Saxony; but finding himself unable to 
maintainhis rights against Henry the Lion, he betook himself 
in 1142 to the emperor, who restored Saxony to his rival, 
and allotted Swabia to him in compensation. A few years 
later Albert again attacked the Wends, and secured by 
conquest large accessions of territory, wldch he held as a 
fief of the empire. On the extinction of the house of 
Staden in 1150, Albert was raised to the dignity of an 
elector. A third expedition against the Wends, under- 
taken in 1167, ended m their almost total extinction, and 
Albert caused the depopulated territory to be colonist by 
industrious agriculturists from the Rhine and the Nether- 
lands, who greatly improved the face of the country. In 
1158 Albert went on a crusade to the Holy Land, in com- 
pany with his wife, returning the following year. The 
close of his reign was signalised by anotW war with 
Henry of Saxony (1164-8), in which Albert was unsuc- 
cessful. Immediately on peace being concluded, he abdi- 
cated in favour of his eldest son; and after two years 
spent in retirement, he died at Ballenstadt on the 18th 
November 1170. 

ALBERT, Margrave of Brandenburg and first Duke 
of Prussia, tliird son of the Margrave Friedrich of Ans- 
pach, was bom on the 17th May 1490, Being intended 
for the church, he was educated by Archbishop Hermann 
of Cologne, and became a canon of Cologne cathedral He 
seems, however, to have himself preferred a military life, 
as he accompanied his father in the train of the emperor on 
an expedition to Venice, and was present at the siege of 
Pavia. On the 13th Feb. 1511 he joined the Teutonic 
order; and a few days after, though scarcely twenty-one 
years old, was chosen grand master, it bemg expected that, 
as nephew of Sigismund of Poland, he would be able to 
secure the privileges and immunities which the order were 
at the time claiming from that monarch. The refusal of 
Albert to swear allegiance to Sigismund led, after pro- 
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[ tracted negotiations, which proved fruitle.'ss, to a war with 
I Poland in 1520 A four years' truce being concluded at 
Thorn in 1521, Albert repaired to the diet at Nuiemberg 
to invoke the aid of liis brother German princes on bohaH 
of his order. The diet found itself unable to render him 
any assistance, and at the same time he received advice 
from Luther which altogether changed his purpose. Em- 
bracing the doctrines of the Reformation, he was declared 
Duke of Pmssia, consented to hold the duchy as a fief from 
Poland, and took the oath of allegiance at Cracow on the 
9th April 1525. At the same time he resigned the grand 
mastershij) of the order. In 1527 he married Anne 
Dorothea, daughter of the king of Denmark. His subse- 
quent reign was marked by zealous efforts, amid many 
difficulties, to promote the welfare of his duchy. He inter- 
ested himself especially in the advancement of learning, 
inviting men ot letters to liis court, and promoting the 
publication of their writings. In 1544 he founded the 
umversity of Kdnigsberg, in sj)ite of groat opiiositiun, 
chiefly from the pope. Keen theological disimtes between 
the professors of this university were among the many 
troubles of his later yeara. He died of the plague on thw 
20th of March 1668. His second wife, the Princess Anna 
Maria of Brunswick, who had been attacked by the same 
disease, sm^ived him only a single day. 

ALBERT, Cardinal Archbishop of Magdeburg and Elector 
of Mentz, born 1489, was the youngest son of John, Elector 
of Brandenburg. In 1613 he was consecrated archbishop 
of Magdeburg, and about the same time he was chosen 
administrator of the diocese of Halberstadt. Next year he 
was raised to the stiU higher dignity of archbishop and 
elector of Mentz, and he continued to hold all three offices 
simultaneously. For the pullkm in connection vith the 
latter appointment the po])e demanded the exorbitant sum 
of 30,000 ducats, but enabled the archbishop to recoup 
himself by gi’anting him the privilege of selKng indulgences 
throughout his diocese. It was his employment of the 
Domimcau Tetzel in this service which, by calling forth 
Luther’s famous ninety-five theses, had so important an 
influence on the course of the Reformation. In 1618 he 
was created a cardinal as a reward for his services to the 
Romish church. His opposition to the doctrines of Luther 
did not prevent many within Ms own diocese from accept- 
ing the Reformation; and he found it necessaiy to grant 
regions liberty to Ms subjects in 1541, availing himself of 
the opportunity to extort from them in return for the boon 
the payment of his debts, wMch amounted to 600,000 
florins. Albert was a patron of learning, and counted 
Erasmus among Ms friends. He died at Mentz on the 
24th September 1646. 

ALBERT (PRINCE), Fbancis Charles Augustus 
Albert Emmanuel, Prince Consort of England, born at 
Eosenau on the 26th Aug. 1819, was the second son of the 
hereditary Duke of Saxe-Coburg-Gotha, by Ms first wife 
the Princess Louise of Saxe-Gotha-Altenburg. He thus be- 
longed to the Ernestine or elder branch of iffie royal family 
of Saxony, wMch, on account of its adherence to the 
doctrines of the Reformation, had to surrender the king- 
dom to the Albertine or younger branch, wMch is still in 
possession of it. The marriage of Ms parents proving an 
unhappy one, they separated in 1824, and the young prince 
never again saw Ms mother, who died in 1831, He was 
educated, along with Ms elder brother Ernest, under tho 
care of CmsistoriS-Mceth Florschiitz, who, in a memoran- 
dum drawn up after the prince's death, speaks^ in the 
highest terms of Ms pupil’s benevolent disposition and 
studious habits. At the proper age Iffie brothers proceed^ 
to the univemity of Bonn, where Herr Florschiitz still 
continued to exercise a general superintendence of their 
studieB. Prince Albert devoted himself especially to the 
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natural sciences, political economy, and philosophy, having 
for teachers men of such world-wide fame as Fichte, 
Schlegel, and Peithes. He also diligently cultivated at 
this peiiod the sister arts of music and painting, and thus 
qualified himself for some of the most valuable services he 
was afterwards to lender to the land of his adoption. His 
feeling for art in all its forms was very sensitive, and his 
executive skill, both as a musician and painter, very con- 
siderable. In gymnastic exercises he greatly excelled, 
carrying off the first prize for fencing in a competition with 
a large number of students. 

In 1836 the prince visited England in company with his 
father, and met his future consort for the first time. The 
idea of a matrimonial aUiance between the consuls had 
occurred to various members of the family, and had been 
cherished especially by their grandmother the dowager- 
duchess of Coburg, and their uncle Leopold, the king^ of 
the Belgians. From the time of the queen’s accession 
there seems to have been a family understanding on the 
subject, though, owing to the youth of the pnnce and his 
cousin, no formal engagement was entered into till two years 
later. In the winter of 1838-9 the prince travelled in 
Italy, accompanied by Mr Seymour, a young English gentle- 
man, who was selected doubtless out of regard to the pro- 
bable future of hia charge. A year later the hopes of 
many were realised when, on the 23d Hov 1839, the 
queen announced to the Privy Cmmcil her intended mar- 
riage "with her cousm. The circumstances of the engage- 
ment have been fully made known since the prince’s death, 
and they show that the union was founded upon mutual 
choice, springing from mutual affection. On the 10th 
February 1840 the marriage was celebrated at the chapel- 
royal, St James’s, amid universal rejoicings, A few days 
before the event two bills had been passed in parliament, 
one naturalising the prince as a British subject, and the 
other providing an annuity of £30,000 a year for the 
maintenance of his establishment. The ministry had 
proposed that the sum should be £50,000, following the 
precedent estabhshed in the case of Prince Leopold; but 
the reduction was made on the motion of Colonel Sibthorpe, 
who received the support of the radicals and the entme 
opposition. The result of the vote caused the prince con- 
siderable vexation and disappointment, which were enhanced 
when difficulties were raised in parliament as to the pre- 
cedence to be accorded to him. The latter question was only 
settled by an exercise of the queen’s prerogative. Letters 
uatent were issued on the 6th March, giving the prmce 
precedence next to the queen. 

The position in which the prince was placed by his 
marriage, while it was one of distinguished honour, was 
also one of peculiar difficulty, and it was only the posses- 
sion of a rare discretion that enabled him to fill it so 
irreproachably as he did. Published letters and memo- 
randa show how thoroughly he appreciated the delicate 
nature of his duties, and how clearly he perceived the 
limits within which his influence must be confined if it 
was to be legitimately and usefully exerted. A letter to 
the Duke of Wellington, dedimng, after mature considera- 
tion, to be designated to the office of commander-in-chief 
of the army, is especially noteworthy as containing an 
admirable description of the proper functions of a prince- 
consort. Generally, his idea was that it was his duty to 
merge his personality as completely as possible in that of 
the sovereign, while giving her m ^ thmgs real but unob- 
trusive advice and support; and that he acted during his 
whole life in conformity with this idea those who had the 
best means of knowing were the readiest to testify. Once, 
indeed, at the commencement of the Crimean war, it was 
generally believed that he had overstepped the limit s of 
his position by interfering unwarrantably with the foreign 
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policy of the country and the patronage of the aiiny. 
The charges were so definite and so widely ciiculated that 
it was deemed necessary to take notice of them in parlia- 
ment. They were met by a complete and emphatic denial 
on the part of the ministry, and no one now believes that 
they had any real foundation. It was, of course, both 
natural and proper that the prince should interest himself 
deeply in the affairs of the country over which, by an Act 
passed on the 4th Aug. 1840, he had been named regent 
m the event of the death of the queen before the heir to the 
crown had attained the age of eighteen years. He had also 
a nght to mteiest himself in the admmistration of the army, 
as being himself a field-marshal and a colonel of hussars. 

It was fortunate for the prince, shut out as he was by 
the circumstances of his station from any share in party 
politics, that he found other and more congenial work 
sufficient to engage all his energies. He was quahfied, as 
few of his rank are, to deal with those social and scientific 
problems in the solution of which men of all parties aie 
equally interested. He engaged himself especially in endea- 
voius to secure the more perfect appheatiou of science and 
art to manufacturing industry. The Great Exhibition of 
1851 originated in a suggestion he threw out at a meeting 
of the Society of Aits, and owed the greater part of its 
success to his intelligent and unwearied efforts. Similar 
institutions, on a smaller scale but with a kindred ami, 
always found m him warm advocacy and substantial sup- 
port. It was chiefly at meetings in connection with these 
that he foimd occasion for the delivery of addresses cha- 
racter^ed by profound thought and comprehensiveness of 
view, a collection of which was published in 1867. One 
of the most favourable specimens of his powers as a speaker 
is the inaugural address which he delivered as President of 
the British Association for the Advancement of Science 
when it met at Aberdeen in 1859, printed in an edition of 
his speeches which appeared in 18C2. The education of 
his family and the management of his domestic affairs 
furnished the prince with another very important sphere 
of action, in which he employed himself with conscientious 
devotedness. The training of the Prince of Wales was 
carried on under his own superintendence, in accordance 
■with a plan he himself had drawn up; and it may be 
questioned whether so much wisdom and care was ever 
bestowed on the upbringing of an heir to the Bntish 
throne. The estates of the Duchy of Cornwall, the here- 
ditary appanage of the Prince of Wales, were so greatly 
improved under his father’s management that the rent-roll 
rose from £11,000 to £50,000 a year. Prince Albert, 
indeed, had a peculiar talent for the management of landed 
estates. His model farm at Windsor was in every way 
worthy of the name; and the grounds at Balmoral and 
Osborne, so universally admired, were laid out entirely in 
conformity with his designs. 

A character so pure, and a life so useful and well-directed 
in all ite aims, could scarcely fail to secure universal respect. 
As the prince became better known, the mistrust, of which 
the adverse votes in parliament were undoubtedly to some 
extent an expression, gave way, and the people vied 'with 
their queen in showering deserved honours upon him. 
After a keen contest with Earl Powis, he was elected chan- 
cellor of the university of Cambridge in 1847 ; and he was 
afterwards appointed master of the Trinity House. In 
1867 the formal title of “ Prince-Consort ” was conferred 
upon him by letters patent, in order to settle certain 
difficulties as to precedence that had been raised at foreign 
courts. As he had previously possessed no distinctive title, 
the precedence he had received was only by courtesy. 

^ It was in the prime of manhood and the full career of 
his usefulness that the prince-consort was removed by 
deatL He had been greatly occupied during the autumn 
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of 1861 \vith the arrangements for the projected intemar 
tional exhibition, and it was just after returning from one 
of the meetings in connection with it that he was smed 
with his last illness. He died of typhoid fever on the 14th 
of Dec. 1861. Tew have ever been more sincerely or more 
universally mourned. The grief of the queen was deep and 
lasting, and the whole nation sympathised in the truest sense 
with her in her sorrow. Perhaps never before, except on 
the occasion of the death of the Princess Charlotte, h^ all 
classes of the people been so closely knit together in the 
feeling of a common bereavement and a common sorrow. 
A national memorial, to be erected partly by parliamentary 
vote and partly by public subscription, was at once resolved 
upon, and nearly every town of importance throughout the 
kingdom embodied in a statue or some other form its 
tribute to the memory of “ The Good Prince.” The mag- 
nificent mausoleum at Frogmore, in which his remains 
were finally deposited, was erected at the expense of the 
Queen and the royal family. (See Early Yean of H.R.H. 
tlie Prince Consort, 1867 ; Pnncipal Speeches and Addresses 
of Prince Albert, with an Introduction, 1862). 

ALBEET HYANZA, a large lake in East Central 
Africa, extending from 2® 45' H. lat. at least as far as 
2° S. Its surface is 2720 feet above the level of the sea : 
on its western coast are the Blue Mountains, rising 7000 
feet higher ; and on the east a ndge of steep clififs, with 
elevations varying from 1500 to 5000 feet. The "White 
Nile, flo-wing in a north-westerly direction from Lake 
Victoria Nyanza, enters Lake Albert Nyanza about 2° 
16' H. lat., and issues from it near its northern extremity. 
Messrs Speke and Grant were informed of the existence 
of this lake by the natives, but Sir Samuel (then Mr) 
Baker and his wife tv ere the first Europeans who explored 
it in 1864. (See Afeioa and Nile, and also Sir S. W. 
Baker’s TJie Albert Nyanza, the Great Basin of the Nile, and 
Explorations of the Nile Sources, 2 vols., London, 1866). 

ALBERTI, Leon Battista, distinguished as a painter, 
poet, philosopher, musician, and especially as an architect, 
was descended from the noble family of the Alberti of 
Florence The place and date of his birth are variously 
given, but it is most probable that he was born at Venice 
about the year 1404. He was so skilled in Latin verse 
that a comedy he wrote in his tiventieth year, entitled 
PMlodoodus, deceived the younger Aldus, who edited and 
published it as the genuine work of Lepidus. In music 
he was reputed one of the first organists of the age. He 
held the appointment of canon in the metropolitan church 
of Florence, and thus had leisure to devote himself to his 
favourite art. He is generally regarded as one of Ihe 
restorers of the ancient style of architecture, and has been 
called by some writers the Florentine Vitruvius. At Rome 
he was employed by Pope Nicholas V. in the restoration 
of the papal palace and of the fountain of Acqua Vergine, 
and in the ornamentation of the fountain of the Piazza de 
Trevi. At Rimini he designed the celebrated church of 
San Francesco, which is generally esteemed his finest 
work. On a commission from RuceUai, he designed ihe 
principal fagade of the church of Santa Mana Novella in 
Florence, as well as the family palace in the Via della 
Scala, now known as the Palazzo Strozzi In Mantua he 
was employed by the Marchese Ludovico Gonzaga to 
design several buildings, the most important being the 
church of Sant’ Andrea. Alberti wrote works on sculp- 
ture, Bella Statua, and on painting. Be Pictura, which 
are highly esteemed; but his most celebrated treatise is 
that on architecture. Be Re JSdificaioria, which has been 
translated into Italian, French, Spanish, and English. A 
splendid edition* of this work in English and Italian, by 
Leoni, was published at London in 1726, in 3 vols. folio. 
Alberti, being of an amiable and generous disposition, was 
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highly esteemed by his contemj.oranes. He died at Rome 
in 1472, or, according to others, in 1484 

ALBERTRANDY, Jan Chrzcioiel, or John Christian, 
historian, was bom at Warsaw in 1731, his father being 
an Italian. Educated in the public school of the Jesuits, 
he joined their order m his fifteenth year, and gave such 
proof of his abihty that, at the early age of nineteen, he 
was appointed professor at the college of Pultusk. After 
having successively fihed similar positions in Plock, 
Nieswiez, and Wilna, he became, in 1766, hbrarian to 
Bishop Zaluski, w'ho designed to make his extensive col- 
lection of books available to the pubhe. A detailed catalogue 
of the 200,000 volumes which it contained was accordingly 
prepared by Albertrandy. In 1764 he was chosen by 
the primate Lubienski tutor to his grandson. Count Felix 
Lubienski, afterwards minister of justice. In this capacity 
he visited Italy in 1770 with his pupd, residing first at 
Siena and then at Rome. The preference Lubienski 
showed for numismatics induced Albertrandy to devote 
himself while in Italy to the special study of that science, 
and he was soon recognised as an authority on the subject. 
When he returned to his native country. King Stanislaus 
Augustus appointed him, at the request of Lubienski, 
keeper of his medals, and afterwards his reader and 
librarian. The representations he made to the king as to 
the extent and value of the materials for Polish history 
that were scattered throughout the libraries of Rome, 
induced Stanislaus to send him on a second visit to Italy, 
in order that he might collect these materials. He arnved 
at Rome in 1782, and devoted three years to the task. 

Excerpia, all written with his own hand, filled 110 
volumes of manuscript. To complete the collection, he 
subsequently visited Sweden, where the difficulty of the 
work was greatly increased by his being forbidden to copy 
any portions of the books or manuscripts he consulted. 
An excellent memory, however, enabled him in great 
measure to overcome the difficulty j and from the libraries 
of Stockholm and Upsala he made extracts which increased 
the entire collection to 200 volumes. In recognition of 
his merit the king bestowed on him the bishopric of 
Zenopolis. He was the first president of the Royal 
Society of tlie Friends of Science in Warsaw, and took a 
large share in its jiroceedings up to the time of his death, 
which occurred on the 10th August 1808. 

ALBERTUS MAGNUS, a celebrated scholastic philo- 
sopher, was born of the noble family Von BoUstadt at 
Laumgen in Suabia. The date of his birth is most pro- 
bably 1193. He was educated principally at Padua, where 
he received particular instruction in Aristotle’s wiitings. 
In 1223 he became a member of the Dominican order, 
and studied theology under its rules at Bologna and else- 
where. Selected to fill the position of lecturer at Cologne, 
where the order had a house, he taught for several years 
there, at Regensburg, Freiburg, Strasburg, and Hildesheim. 
In 1246 he repaired to Paris and received his doctorate, 
teaching for some time, in accordance with the regulations, 
and wirii great success. In 1254 he was made provincial 
of his order, and fulfilled the arduous duties of the office 
with great care and effectiveness. During the time he held 
this office he pubhely defended the Dominicans against the 
university of Paris, commented on St John, and answered 
the errors of the Arabian philosopher, Averroes. In 1259 
the pope made him bishop of Regensburg, which office he 
resigned after three years. The remainder of his life he 
spent partly in preaching throughout Bavaria and the 
adjoining ffistricts, partly in retirement in the various 
houses of his order ; almost the last of his labours was the 
defence of the orthodoxy of his former pupil, Thomas 
Aquinas. He died in 1280, aged 87. Albert’s works, 
publishtd in twenty-one folios by the Dominican Peter 
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Jammy in 1G51, sufficiently attcbt his great activity. He 
was the most widely read and most learned man of his 
time. The whole of Aiistotle’s works, presented in the 
Latin translations and notes of the Arabian commentators, 
were by Him digested, interpreted, and systematised m 
accordance with church doctrine. Albert’s activity, how- 
ever, IS rather philosophical than theological, for while 
pressing philosophy in general, and Aristotle in particular, 
into the service of theology, he excludes from what belongs 
to the natural reason all that is specially biblical, as, e.^., 
miracles, the atonement, and the Trinity ; though he does 
not refuse to see with Augustin exemplifications, shadow- 
ings, of the latter doctrine even in nature. The philosophical 
works occupying the first six and the last of the twenty- 
one volumes are generally divided according to the 
Aristotelian scheme of the sciences, and consist of mter- 
pretations and condensations of Aristotle’s relative works, 
with supplementary discussions depending on the questions 
then agitated, and occasionally divergences fiom the 
opinions of the master. In logic, he attempts to umte 
the three rival theories of umversals, holding that uni- 
versals exist in three ways — (1.) Ante res, as ideas in the 
mind of God, from which the class is modelled, and which 
therefore exist before individual things j (2.) In rebus, as 
the common basis in a class of individual objects ; (3 ) 
Post res, as the mental notion of the class. In the meta- 
physical and physical treatises he mainly repeats Aristotle, 
differing from him as regards the eternity of the world 
and the definition of the soul. His principal theological 
works are a commentary in three volumes on the Booh 
of tlia Sentences of Peter Lombard {Magistei' Sententiarim), 
and the Summa Tluologias, in two volumes. This last 
is in substance a repetition of the first in a more didactic 
form. Albert’s knowledge of physical science was consider- 
able, and for the age accurate. His industry in every de- 
partment was great, and though we find in his system many 
of those inner gaps from which no scholastic philosophy was 
ever free, yet the protracted study of Aristotle gave him a 
great power of systematic thought and exposition, and the 
results of that study, as left to us, by no means warrant 
the contemptuous title sometimes given bun — ^the “ Ape of 
Aristotle.” They rather lead us to appreciate the motives 
which caused his contemporaries to bestow on him the 
honourable surname “ The Great,” and the no less honour- 
able title, “ Doctor Universalis ” For Albert’s hfe the best 
authorities are Sighart, Albertus Magnus, sein Leben und 
seine Wissenschaft, 1857; and D’Assailly, Albert le Grand, 
1870. The most comprehensive surveys of his philosophy 
are those of Stockl, GeschicMe d. Scholasti^cJien Philosophie, 
and, in sm^er compass, Erdmann, Grundriss d, Ges. d 
PhU., vol, i Haur4au, Bitter, and Prantl may also be 
referred to. 

ALBI, a 0 % of France, capital of the department of 
the Tarn, is siWted on the river Tarn, 41 miles H.E. of 
Toulouse, It is a place of great antiquity, and was a 
stronghold of the early French Protestants, giving its 
name to the Albigenses. It is the seat of an archbishop, 
and has a chamber of commerce and a public library of 
12,000 volumes. The cathedral, dedicated to St Cecilia, 
is a magnificent Gothic edifice, in the style of the 13th 
century, and has one of the finest choirs in France. Here 
there is a very valuable silver shrine, of exquisite mosaic 
work, containing the relics of St Clair, the first bishop of 
the see. The environs are charming, and the promenade 
of La lAce, without the city, is a beautiful terrace bordered 
with two rows of very fine trees. At one end is the con- 
vent of the Dominicans. Albi has woollen and linen 
manufactures; coal, iron, and copper are wrought in the 
vicinity ; and the surrounding district is very fertile, pro- 
ducing much grain and fruit. Population (18721, 17,469. 
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ALBIGENSES, a sect opposed to the Church of Borne, 
which derives its name from Albiga (the modern Albi, 
noticed above), either because its doctrines were ex- 
pressly condemned at a council hold there, or, more pro- 
bably, because its adherents W'ere to be found in gieat 
numbers in that town and its neighbourhood. The Albi- 
genses were kindred in origin and more or less similar in 
doctrine to the sects known in Italy as Paterins, in 
Germany as Catharists, and in France as Bulgarians, but 
they are not to be entirely identified with any of those. 
StiU less ought they to be confounded, as has frequently 
been the ease, with the Waldenses, who first appear at a 
later period in histcry, and are materially different in their 
doctnnal views. The descent of the Albigenses may be 
traced with tolerable distinctness from the Paulicians, a 
sect that sprang into existence in the Eastern Church dining 
the 6th century (See Paulicians.) The Paulicians ivere 
Gnostics, and were accused by their enemies and persecutors 
of holding Manichoean doctrines, which, it is said, they 
vehemently disowned. Their creed, whatever it was pre- 
cisely, spread gradually westward through Europe. In the 
9th century it found many adherents in Bulgaria, and 300 
yearn later it was maintained and defended, though not 
without important modifications, by the Albigenses in the 
south of France. The attempt to discover the precise doc- 
trinal opinions hold by the Albigenses is attended vith a 
double difficulty. No formal creed or definite doctrinal 
statement framed by themselves exists, and in default of 
this it is impossible to depend on the representations of 
their views given by their opponents in the Church of 
Borne, who did not scruple to exaggerate and distort the 
opinions held by those whom they had branded as heretics. 
It is probably impossible now to determine accurately what 
is true and what is false in these representations. It seems 
almost certain, however, that the bond which united the 
Albigenses was not so much a positive fully-developed 
religious faith as a determined opposition to the Church of 
Home. They inherited indeed, as has been already said, 
certain doctrines of eastern origin, such as the Manicluean 
dualism, docetism in relation to the person of Christ, and 
a theory of metempsychosis. They seem, like the Manichecs, 
to have disowned the authority of the Old Testament; and 
the division of their adherents into 2 >erfecti and credentes is 
similar to the Manichsean distinction between electi and 
audiiores. The statement that they rejected marriage, 
often made by Boinan Catholics, has probably no other 
foundation in fact than that they denied that marriage was 
a saemment; and many other statements as to their doctrine 
and practice must be received at least with suspicion as 
coming from prejudiced and implacable opponents. The 
history of the Albigenses may be said to be written in 
blood. At first the church was content to condemn their 
errors at various councils (1165, 1176, 1178, 1179), but as 
their practical opposition to Borne became stronger, more 
decided measures were taken. Innocent III. had scarcely 
ascended the papal throne when he sent legates to Toulouse 
( 1 1 9 8) to endeavour to suppress the sect. Two Cistercians, 
Guy and Begnier, were first commissioned, and in 1199 
they were joined by Peter of Castelnau and others, who 
were known throughout the district as inquisitors. Bay- 
mond TE., count of Toulouse, took the part of his Albi- 
gensian subjects, though not himself belonging to the sect, 
and for this he was excommunicated in 1207. A year 
later the pope found a pretext for resorting to the most 
extreme measures in the assassination of his legate Peter of 
Castelnau, Jan. 15, 1208. A crusade against the Albigenses 
was at once ordered, and Baymond, who had meanwhile 
submitted and done penance, was forced’to take the field 
against his own subjects. The bloody war of extermina- 
tion which followed has scarcely a parallel in history. As 
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town after town was taken, tlie inhabitants were put to the 
sword without distinction of ago or sox, and the numerous 
ecclesiastics who were in the army especially distinguished 
themselves by a bloodthirsty ferocity. At the taking of 
Beziers (July 22, 1209), the Abbot Arnold, being asked 
how the heretics were to be distinguished from the faithful, 
made the infamous reply, “ Slay all; God -will know his 
own.” The war was carried on under the command of 
Simon de Montfort ivith undiminished cruelty for a num- 
ber of years. Raymond’s nephew, Viscount Raymond 
Roger, who had espoused the cause of the Albigenses, was 
taken prisoner at Carcassone, and the sect became fewer in 
numbers year by year. The establishment of an In- 
qmsition at Languedoc in 1229 accelerated the exterminat- 
ing process, and a few years later the sect was all but 
extinct. 

ALBIiTO. The name Albinism^ or Leucopathia^ is ap- 
plied to a remarkable peculiarity in the physical constitu- 
tion of certain individuals, which consists in the ^dn and 
hair being perfectly white. The earliest accounts we have 
of it refer to its being observed among the negroes of West 
Africa by the Portuguese, who called the persons so affected 
Albinoes. They have also been called Zeuccethiopes, i.e., 
white negroes. Albinism is most common and most 
marked in the negro and Indian races, but it occurs in all 
parts of the world and among all the vanetiea of the 
human race. The appearance arises from the absence of 
the minute particles of colouring matter which ordinarily 
occur in the lowest and last-deposited layers of the epidermis 
or outer skin, and to the presence of which the skin owes 
its colour. With very rare exceptions, it affects the entire 
body, and continues through life. The skin of the albino 
is of a dull milky or pearly colour, unrelieved by the 
slightest tint of red or brown, and is generally of rough 
texture. All the hair on the body is of the same dull hue, 
and is commonly soft and silky. Another peculiarity that 
invariably accompanies this whiteness of skin and hair is 
an affection of the eyes : the pupil is a bright red, and the 
iris (or white of the eye) that surrounds it is of a pale rose 
colour. This redness is attributable to the absence of a 
colouriug matter, the pignientim nigrum of the membrane 
of the eye, which serves to protect the retina. In conse- 
quence of this defect, the eye of an albino cannot bear a 
strong light. Albinism is hereditary in the same limited 
degree as blindness, deafness, <fcc. See on this Darwin’s 
Variation, of Animals and Plants under Domesticaiion 
(chap. xiL), where mention is made that ‘'two brolhors 
married two sisters, their first cousins, none of the four nor 
any relation being an albino; but the seven children pro- 
■duced from this double marriage were all perfect albinoes.” 
Apart from the peculiarities mentioned above, there is no 
distinction between albinoes and other men. Albinism is 
not to be regarded as a diseased condition of body; and 
the idea, once entertained, that it is accompanied with a 
want of physical and mental vigour is now completely ex- 
•ploded. Probably this notion arose from some of the 
albinoes whose condition was first described being unhealthy 
cx imbecile; and even still more (as the interesting account 
of Saussure, Voyages dans les Alpes, 1787, suggests) from 
the temptation to which, as natural curiosities, they were 
exposed to live in indolence without exerting their natural 
powers. In many species of animals albinism occurs, t.e., 
an abnormal whiteness of the skin, hair, feathers, <fcc., due 
to similar causes as in the human albino, but not so uni- 
formly permanent. Of this, white hares, mice, blackbirds, 
&o., are instances. White elephants are regarded with 
particular veneration by some eastern nations. 

ALBINUS (originally Wmss), BERnrAUD Siegfried, 
a celebrated anatomist, bom in 1697 at Frankfort-on- 
the-Oder, where his father was professor of the practice of 
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medicine. In 1702 the latter was transferred to a pro- 
fessorship at Leyden, and it was there that Bernaul 
Siegfried commenced his studies, having for his teachers 
such men as Boerhaave, Bidloo, and Rau. His great 
ability, especially in surgery and anatomy, was early 
recogmsed, and Rau, so justly celebrated as a hthotomist, 
13 said to have seldom petformed au important operation 
without inviting him, to be present. Having finished his 
studies at Leyden, he went to Pai’is, where, under the 
instraction of Vaillant, Winslow, and others, he devoted 
himself especially to anatomy and botany. After a year’s 
absence, he was, on the recommendation of Boeihaave, 
recalled in 1719 to Leyden to be a lecturer on anatomy 
and surgery. Two years later he succeeded his father in 
the professorship of these subjects, and delivered an 
address at his installation which was received with uni* 
versal approbation. Albmus speedily became one of the 
most famous teachers of anatomy in Europe, his class- 
room being resorted to not only by students, but by many 
practising physicians. With little original genius, and 
no special talent for exposition, he possessed those habits 
of accurate observation and patient research which are the 
best qualification for his department of study. The en- 
gravings of bones and muscles executed by Waudelaar for 
Sie treatise of Albinus on these organs were far superior in 
clearness and exactness to anything that had previously 
been produced. In 1745 Albinus was appointed professor 
of the practice of medicine, being succeeded in the anato- 
mical chah’ by Ms brother Frederick Bernard, who, as well 
as another brother, Christian Bernard, attained consider- 
able distinction. Bernard Siegfried was twice rector of 
his university, and was an associate of the learned societies 
of London, St Petersburg, and Haarlem. He died on the 
9th September 1770. 

ALBINUS, Flaccus. See Alouin. 

ALBOIN, a king of the Lombards, who invaded Italy, 
668 A.D. Pie was murdered at Verona on the 8th J line 
673. See Italy and Lombards. 

ALBORNOZ, Gil Alvarez Carillo de, a cardinal of 
Spain, was born at Cuciifa early in the 14th century, and 
was related to the royal families of Loon and Arragon. 
While still young he was appointed archbishop of Toledo 
by Alfonso XI. of Castile. Uniting, as many in that age 
did, the exercise of tho military with that of the clerical 
profession, he was able to show his gratitude to his patron 
by saving the king’s life at tho battle of Tarifa in 1340. 
He conducted the siege of Algeciras in 1343, when tho 
king dubbed him a knight. Falling into disfavour with 
Pedro the Cruel, whose licentious hfe he had rebuked, he 
fled to Avignon, then the papal seat, and was soon after- 
wards made a cardinal by Pope Clement VI. In 1303 
Innocent VI. sent him as a legate into Italy, with a view 
to the restoration of the papal authority iu the vStates of 
the Church. He was recalled in 1357, but was sent again 
to Italy after a brief interval; and in 1362 had paved tho 
way for the return of Urban V, to Rome. As a mark of 
gratitude, the pope appointed him legate at Bologna in 
1367, but he Med at Viterbo the same year. According 
to hte own desire, his remains were carried to Toledo, 
where Henry of Castile caused them to be entombed with 
almost royal honours. A work by Albomoz on the con- 
stitution of the Church of Rome, first printed at Jeai in 
1473, is now very rare. The college of St Clement at 
Bologna was founded by Albomoz. 

ALBREOHTSBERGER, Johanst Georg, a celebrated 
musician, bom at ICloster-Neuburg, near Vienna, on the 
3d February 1736. He studied musical composition mader 
the court organist, Mann, and became one of the most 
learned and skilful contrapuntists of his ^e. After being 
employed as organist at Raab and MaxiarTaferl, he was 
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appointed in 1772 organist to tlie court of Vienna, and in 
1792 kapellmeister of St Stephen’s cathedral. His fame 
as a theorist attracted to liim in the Austrian capital a 
large number of pupils, some of whom afterwards became 
eminent musicians. Among these were Beethoven, Hum- 
mel, Moscheles, Seyfried, and Weigh Albrechtsberger 
died in 1809. His published compositions consist of pre- 
ludes, fugues, and sonatas for the piano and orgm, string 
quartettes, &c. ; but the greater proportion of _ his works, 
vocal and instrumental, exist only in manuscript, and are 
in the possession of Prince Esterhazy. Probably the most 
valuable service he rendered to music was in his theoretical 
works, which to a great extent superseded earlier treatises, 
and are still standard authorities. In 1790 he published 
at Leipsic a treatise on composition, of which a third 
edition appeared in 1821. A collection of his writings on 
harmony, in three volumes, was pubhshed under the care 
of his pupil Seyfried in 1826. The English translation of 
the latter is from a French version, and not from the 
original. 

ALBUERA, a smaU village of Spain, in the province of 
Badajoz, 13 miles S.E. of the town of that name It is 
celebrated on account of the victory gained there on the 
16th of May 1811 by the English, Portuguese, and 
Spaniards, under Marshal Beresford, over the French 
army commanded by Marshal Soult. 

ALBUFERA DE VALENCIA, a lagoon, 7 mdes south 
of Valencia in Spain, about 12 miles in length and 4 in 
breadth, 12 feet being its greatest depth. It communi- 
cates with the sea by a narrow outlet, which can be 
opened or closed at pleasure. The lake is crown properly, 
and is of great value from the fall and wild fowl with 
which it ab^ounds. In 1812 Marshal Suchet was created 
duke of Albufera by Napoleon for his conquest of Valencia, 
and invested with the domain; but the battle of Vitoria 
soon deprived him of his possession, though he still re- 
tained the title. Subsequently the revenues of Albufera 
were confenred upon the Duke of Wellington, in token of 
the gratitude of the Spanish nation. 

ALBUM {albus, white), originally denoted a tablet 
on which decrees, edicts, and other public notices were 
inscribed in ancient Rome. It was so called probably 
because the tablet was made of white or whitened material, 
though some authorities say that the inscription was in 
white characters. The Poutifex Maximus wrote his annals 
{AnnaUs Ifaximi) upon an album. In course of time the 
term came to be restricted almost exclusively to lists of 
official names. Such were the Album, Judteum, Album 
Seiiatorum, Album Lecurionum, Album Centurice. In 
modern times album denotes a book in which verses, auto- 
grajihs, sketches, photographs, &c., are collected. It is 
also applied to the officiM list of matriculated students in 
a university, and to the roll in which a bishoj) inscribes 
the names of his clergy. 

ALBUMAZAR (iitJ-MAASCHAn), a celebrated Arabian 
astronomer, born at Balkh, in Turkestan, in 805 a.d, 
died at Wasid in 885. He had reached the age of forty- 
seven before he entered on the studies to which he owes 
his fame. His principal works are An Introductimi to 
Astronomy and the Booh of Goujunetion, both published 
in a Latin translation at Augsburg m 1489, and again at 
Venice in 1515. A work On the R&uolutim of the Years is 
also attributed to him, in which it is maintained that the 
world was created when the seven planets were in con- 
junction in the first degree of Aries, and that it will come to 
an end at a like conjunction in the last degree of Pisces. 

ALBUMEN, an organic substance of a very complicated 
structure. It is typical of a group of bodies that have 
the same chemical composition but very different pro- 
perties. The principal varieties are named albumen, 
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fibrin, and casein. They aio somotiinea called the histo- 
genetic bodies, because they are essential to the building 
up of the animal organism. The vegetable kingdom is 
the original source of the albuinenoid group of substances. 
In plants the albumen is found in greatest quantity in 
the seed. The mean average percentage composition of 
the albumenoids is as follows — 


Caihon, 

53-8 

Hydrogen, 

7-0 

Nitrogen, ... 

16-7 

Sulphur, . 

. 1 2 

Oxygen, . 

. 22 3 


100 0 

The true chemical formula of these bodies is unknown, 
but if we regard the sulphur as replacing oxygen, thou 
the simplest empimcal foniiula is Cj^H ,gN,Pj,. 

All idle alhiunenoid bodies are capable of existing in two 
forms — (a) soluble, (6) insoluble. They belong to the class 
of bodies called colloids^ and easily pass from the one con- 
dition into the other. Whether in the soluble or insoluble 
condition, they are easily dissolved by caustic j)otash, and 
may be precipitated by the addition of acetic acid. The 
soluble varieties arc coagulated by alcohol, and precqiitated 
by salts of copper, lead, and mercury. Strong sulphiiiic acid 
dissolves them, with the production of leucine, tyrosine, 
and ammoniacal salts. Strong nitric acid produces in 
their solutions a coagulum of a bright orange colour, 
and then gradually dissolves it with effervescence. A 
solution of nitrate of meremy, when heated with the 
members of the group, produces a deep rod colour, and 
this is one of the most delicate tests. Some varieties of 
albumen coagulate when heated. AU the albumonoid 
bodies are amorphous, and may be kept when dry for any 
length of time, but when moist they rapidly putrefy, and 
produce a sickening odour. Among the products of 
putrefaction are found leucine and tyrosmo, and carbonate, 
butyrate, valerate, and sulphide of ammonium. The readi- 
ness with which these bodies change in the moist con- 
dition produces the digestive and other ferments in the 
body, and the s 3 rnaptase, diastase, and emulsin which we 
find in plants. The special properties of albumen, fibrin, 
and casein will be described in the article Chemistky. From 
j its property of coagulating when heated, albumen is employed 
m the arts to remove colouring matters from Kquids. 

ALBUQUERQUE, a town of Spain, in the province of 
Badajoz, 9 miles from the frontiers of Portugal. Situated 
on an eminence, it is defended by an almost impregnable 
fortress built on a high mountain. It was talccn by the 
allies of Charles, at that time a competitor for the Spanish 
throne, in 1705, but was restored to the Spanish crown in 
1715. It has woollen and linen manufactures, and exporis 
cattle and fruits. Population, 7000. 

ALBUQUERQUE, Alphonso d’ (in Portuguese Affonso 
d'Albogzi&'que), surnamed “ The Great,” and “ The Portu- 
guese Mars,” was born in 1453 at Alexandria, near Lisbon. 
Through his father, Gonzalvo, who held an important 
position at court, he was connected by illegitimate descent 
with the royal family of Portugal, and through his mother, 
Dona Leonora de Menezea, he could claim kindi’ed with 
Zarco and other illustrious navigators. He was educated 
at the court of Alphonso V., and after the death of that 
monarch seems to have served for some time in Africa. 
On his return he was appointed estriheiro-mor (chief 
equerry) to JoSo II. In 1503 he set out on his first expe- 
dition to the East, which was to be the scone of Ms future 
triumphs. In company with Ms kinsman Francisco he 
sailed round the Cape of Good Hope to India, and suc- 
ceeded in establishing the king of OooMn securely 
on Ms throne, obtaining in return for this service per- 
mission to build a Portuguese fort at Cochin, and thus 
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laying tlie foundation of his country's empire in the East. 
He returned home in July 1504, and was well received 
by King Emmanuel, who entrusted him with the command 
of a squadron of five vessels in the fieet of sixteen which 
sailed for India in 1506 under Tristan da Cunha. After 
a series of successful attacks on the Moorish cities on the 
east coast of Africa, Albuquerque separated from Da 
Cunha, and sailed with his squadron against the island of 
Ormuz, in the Persian GuK, which was then one of the 
chief centres of commerce in the East. He arrived on the 
25th September 1607, and soon obtained possession of the 
island, though he was unable long to maintain his position. 
With his squadron increased by three vessels, he reached 
the Malabar coast at the close of the year 1508, and im- 
mediately made known the commission he had received 
from the king empowering him to supersede the governor 
Almeida. The latter, however, refused to recognise Albu- 
querque’s credentials, and cast him into prison, from which 
he was only released, after three months’ confinement, on 
the arrival of the grand marshal of Portugal with a l^ge 
fleet. Almeida having returned home, Albuquerque 
speedily showed the energy and determination of his 
character. An unsuccessful attack upon Cahcut in Janu- 
ary 1510, in which the commander-in-chiof received a 
severe wound, was immediately followed by the investment 
and capture of Goa. Albuquerque, finding himself unable 
to hold the town on his first occupation, abandoned it in 
August, to return with reinforcements in November, when 
ho obtained undisputed possession. He next directed his 
forces against Malacca, which he subdued after a severe 
struggle. He remained in the town nearly a year in order 
to strengthen the position of the Portuguese power. In 
1512 he sailed for the coast of Malabar. On the voyage 
a violent storm arose, Albuquerque’s vessel, the “ Flor de 
la Mar,” which carried the treasure he had amassed in his 
conquests, was wrecked, and he himself barely escaped 
with his hfe In September of the same year he arrived 
at Goa, where he quickly suppressed a serious revolt 
headed by Idalcan, and took such measures for the security 
and peace of the town that it became the most flourishing 
of the Portuguese settlements in India. Albuquerque 
had been for some tune under orders from the home 
government to undertake an expedition to the Red Sea, 
in order to secure that channel of communication exclu- 
sively to Portugal. He accordingly laid siege to Aden in 
1513, but was repulsed; and a voyage into the Red Sea, 
the first ever m^e by a European fleet, led to no sub- ; 
stantial results. In order to destroy the power of Egypt, 
he is said to have entertained the idea of diverting the 
course of the Nile, and so rendering the whole country 
barren. His last warlike undertaking was a second attack 
upon Ormuz in 1515. The island yielded to him without 
resistance, and it remained in the possession of the Portu- 
guese until 1622. Albuquerque’s great career had a pain- 
ful and ignominious close. He had several enemies at 
the Portuguese court who lost no oiiportunity of stirring 
up the jealousy of the lung against him, and his owm 
injudicious and arbitrary conduct on several occasions 
served their end only too well. On his return from 
Ormuz, at the entrance of the harbour of Goa, he met a 
vessel from Europe bearing despatches announcing that 
he was superseded by his personal enemy Soarez. The 
blow was too much for him, and he died at sea on the 
16th December 1515. Before his death he wrote a letter 
to the king in dignified and affecting terms, vindicating 
his conduct and claimmg for his son the honours and 
rewards that were justly due to himself. His body was 
buried at Goa in the Church of Our Lady, and it is per- 
liaps the most convincing proof possible of the justice of 
liis administration, that, many years after, Moora and 
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Hindoos used to go to his tomb to invoke protection 
against the injustice of his successors. The king of Por- 
tugal was convinced too late of bis fidelity, and endeav- 
oured to atone for the ingratitude with which he had 
treated him by heaping honours upon his natural son 
Affonso. The latter published a selection from his father’s 
papers, under the title Commentarios do Grande Affonso 
d'Alhoquergue. 

ALCiEtJS, one of the great lyric poets of Greece, was 
a native of Mitylene in Lesbos, and flourished about the 
year 600 B o. From the fragments of his poems which 
have come down to us we learn that his hfe was greatly 
mixed up with the political disputes and internal feuds 
of his native city. He sided with the nobles, and took 
an active part against the tjuants, w'ho at that time set 
themselves up in Mitylene. He w^as obliged, in conse- 
quence, to quit his native country, and spend the rest of 
his life in exile. The date of his death is unknown His 
poems, which were composed in the ^olian dialect, w^cre 
collected afterwards, and apparently divided into ten 
books. The subjects, as we can still see from the frag- 
ments, were of the most varied kind : some of his poems 
were hymns to the gods , others were of a martial or 
pohtical character , others again breathed an ardent love 
of liberty and hatred of the tyrants , and lastly, some were 
of an erotic kind, and appear to have been particularly 
remarkable for the fervour of the passion they described. 
Horace looks upon Alcaeus as his great model, and has, in 
one passage {Od. ii. 13. 26, et sqq.) given a fine picture of 
the poetical powers of the Jiloliaii bard. The care wdiich 
Alcaeus bestowed upon the construction of his verses was 
probably the reason why one kind of metre, the Alcaic, 
was named after him. Not one of his compositions has 
come down to us entire, but a complete collection of all 
the extant fragments may be found in Bergk’s Poetm 
Lyric? Greed, Lijisub, 1852, 8vo. 

ALCAICS, ill Ancient Poetry, a name given to several 
kinds of verse, fiom Alcaeus, their reputed inventor. The 
first kind consists of five foot, viz., a spondee or iambic, 
an lambic, a long syllable, and two dactyles , the second 
of two dactyles and two trocliecs. Besides those, which 
are called dactylic Alcaics, there is another, simply styled 
Alcaic, consisting of an opitrite, two choriambi, and a 
bacdiiua; thus — 

Our timet Jla\vii?n Ttherivi 1 tangere, cur | oUmim'? 

The Alcaic ode is composed of several strophes, each con- 
sisting of four verses; the first two of which are always 
alcai(» of the first kind; the third verse is an iambic 
diameter hypercatalectic, consisting of four feet and a 
long syllable; and the fourth verse is an alcalc of the 
second kind. The following strophe is of this species, 
which Horace calls ^^Alccei minaces camenoe *^ — 

Non possidetUom midta voaaveris 
liccta beatum, rcetius oempat 
Nomen ieati, qui deoruin 
Munenbua sajrienfer uti. 

ALCAIDE, or Alcaydb, a word of Moorish origin, 
being derived from the Arabic hdda, to head, which was 
applied by the Spanish, the Portuguese, and the Moors to 
the military officer appointed to take charge of a fortress 
or prison. See Alcalde. 

ALCALA DE GXJADAIRA, a town of Spain, in the 
provmce of Seville, Andalusia, situated on the Guadaira, 
7 miles E. of Seville. It contains an old castle and other 
Moorish remains ; but it is now chiefly remarkable for the 
cxceRent quality of its bread, whence the ejiithet de los 
Pemaderos, sometimes applied to it. Nearly the whole of 
the bread required by the town of Seville is made here 
Population, 7000. 
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ALCALA DE HENALES, an ancient Spanish city on 
the nver Henares, 17 miles KN.E. of Madrid. It has 
been identified “with the Eoman Complutum, which was 
destroyed about the year 1000, and was rebuilt by the 
Moois in 1083. In later times it was renowned for its 
richly-endowed university, founded by Cardinal Ximenes 
m 1510, which, at the height of its prosperity, numbered 
more than 10,000 students, and was second only to that 
of Salamanca. Here the famous edition of the Holy 
Lible known as the Comphitensian Polyglot was prepared. 
The college of St Hdefonso contains a magnificent chapel, 
in which Ximenes is buried, and is distinguished by its 
splendid architecture, partly Moorish and partly Gothic. 
Alcala is further celebrated as the birthplace of the Ger- 
man emperor Eerdinand L, the poet Eigueroa, the naturahst 
Bustamente de la Camera, the historian Sobs, and last and 
greatest of all, Cervantes, who was born here in 1547. 
Since the removal of the university to Madrid in 1836 the 
town has rapidly decbned. It contains a military academy 
and various pubbc mstitutions, but is of bttle commercial 
importance. Population, 8745. 

ALCALA LA REAL, a town of the province of Jaen in 
Spain, 18 miles S.W. of the town of that name. It stands 
on a deebvity between two mountain ridges, at an elevation 
of about 3000 feet above the sea. It possesses a fine abbey. 
Its distinctive name la Real, the Royal, is derived from its 
capture in 1340 by Alphonso XI. of Leon, in person. 
In 1810 the Spaniards were defeated here by the French 
under Sebastiani. Some trade is carried on at the jilace 
in wine and wool. Population, 11,521. 

ALCALDE (from the Arabic alrcadi, the judge), an 
official title given in Spain to various classes of functionaries 
entrusted with judicial duties. Criminal judges, members 
of courts of appeal, magistrates, and even parish officers 
are all known by the name alcalde — secondary descriptive 
titles distmguishing their different positions and functions. 
It is to be observed that the word is entirely distinct from 
Alcaide, the latter being always employed to designate a 
mibtary officer. 

ALCAMENES (’AX/ca/i^s), a famous Athenian sculp- 
tor, a pupn of Phidias, who is celebrated for his skill in 
art by Cicero, Pbny, Pausaniaa, Lucan, <Ssc. He flourished 
from about 448 to 400 b c., and appears as one of the 
great triumvirate of Greek sculptors, Phidias, Alcamenes, 
and Polycletus. He is said to have once competed with 
his master, the subject being a statue of Minerva. In this 
attempt the style of Alcamenes was exquisite in finish, 
but he had overlooked the consideration that the statue was 
to be placed on a high column, and there his work would 
not bear comparison with that of his great master. His 
statue of Venus Urania, in the temple of that deity at 
Athens, was reckoned his masterpiece. 

ALCAMO, a city of Sicily, in the Italian province of 
Trapani, is situated 22 miles E. of Trapani, near the Gidf 
of CasteUamaxe. It lies in a district of peculiar fertibty, 
which produces some of the best wines in the island. The 
town is pleasantly situated on elevated ground, hut its 
internal appearance is mean and dirty. It contains a very 
strong castle, and many churches and monasteries. Hear 
it are the ruins of the ancient Segesta, incbiding a Doric 
temple and a theatre in good preservation; and there are 
also on the neighbouring hdl Moorish towers and other 
remains, standing as memorials of the Saracen occupation 
of Sicily. Population (1865), 19,518. 

ALOANTAHA, the ancient Norba Ooeaarea, a town of 
Spain, in the province of Caceres, on a rocky height on 
the left bank of the Tagus. Alcantara (in Arabic, the 
bridge) derived its name from the magnificent Eoman 
bridge which spanned the Tagus at this point, and which 
was erected, according to the inscription, a.d. 104, in 


- A L C 

honour of the emperor Trajan, who was a native of Spain. 
This remarkable structure is built entirely of blocks of 
granite without cement, and consisted, until its partial 
destruction, of six arches of various span, with a total 
length of 670 feet and a height of 210 feet. The second 
arch on the right bank was blown up by the English in 
1809, and, although temporarily reconstructed, was again 
destroyed in 1836 to prevent the passage of the Carhst 
troops. The bridge has never since been repaired; and it 
is a striking illustration of the want of pubhc sjurit in 
Spain that the river is crossed by means of a ferry-boat in 
the neighbourhood of this grand engineering work, which 
it is a national duty to preserve. The population of the 
town is 4200. 

ALCANTARA, a seaport of Bra 2 il, in the province of 
Maranhao, on the bay of San Marcos. It has a tolerable 
harbour; and excellent cotton is grown in the vicinity, 
forming the chief article of commerce. Rice and salt, 
obtained from the neighbouring lagoons, are also exported. 
Population, 10,000. 

ALCANTARA, Knights op (Ja Cahalleria de Alcan- 
tara)f an order of knights of Spain, instituted about 1150 
A D. by the brothers Don Suarez and Don Gomez de Bar- 
rientos for protection against the Moors. In 1 1 77 they were 
confirmed as a religious order of knighthood under Bene- 
dictme rule by Pope iUexander III. Until about 1213 
they were known as the Knights of San Julian del Pereyro; 
but when the defence of Alcantara, newly wrested from 
the Moors by Alphonso IX. of Castile, was entrusted to 
them, they took their name from that city. For a con- 
siderable time they were in some degree subject to the 
grand master of the kindred older of Calatrava. Ulti- 
mately, however, they asserted their independence bj^ 
electmg a grand master of their ovti, the first holder ol 
the office being Don Diego Sanche. During the rule of 
thirty-seven successive grand masters, similarly chosen, the 
influence and wealth of the order gradually increased until 
the Knights of Alcantara were almost as powerful as the 
sovereign. In 1494-5 Juan de Zuniga was prevailed 
upon to resign the grand mastership to Ferdinand, vho 
thereupon vested it, as he had already done that of two other 
ordera, in his own person as king; and this arrangement was 
ratified by a bull of Pope Alexander VT., and was declared 
permanent by Pope Adrian VI. in 1523. The yearly 
income of Zuniga at the time of his resignation amounted 
to 160,000 ducats. In 1540 Pope Paul III, released the 
knights from the strictness of Benedictine rule by giving 
them permission to marry, though second mamage was 
forbidden. The three vows were henceforth dbedientia, 
castitas conjtigalis, and coTiversio morum. In modern times 
the histoiy of the order has been somewhat choqucrcdl. 
When Joseph Bonaparte became king of Spain in 1808, he 
deprived the knights of their revenues, which were only 
partially recovered on the restoration of Ferdinand VII. 
in 1814. The order ceased to exist as a spiritual body in 
1835, though it is still recognised in its civil capacity. 

ALCARAZ, a small town in Spain, in the province of 
Albacete, 34 miles W-S-W. of the town of that name. It 
stands on very hilly ground near the river Guadarmena, 
and has the remains of a once strong castle and of a mag- 
nificent Roman aqueduct. Weaving, iron-founding, and 
agriculture are the chief branches of industry. Copper 
and zinc are found in the vicinity. Population, 7325. 

ALOAVALA, a duty formerly charged in Spain and its 
colonies on all transfers of property, whether public or 
private. It was originallyimposed by Idphonso XI. to secure 
freedom from the Moors in 1341, as an od valorem tax of 
10, increased afterwards to 14 per cent., on the selling 
price of all commodities, whether raw or manufactured, 
which was chargeable as often as they were sold or ex- 
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changed. It subjected every fanner, eveiy manufacturer, 
every mercbant and shopkeeper, to the continual visits and 
examination of the tax-gatherers, whose number was neces- 
sarily very great. This monstrous impost was permitted 
to mi n the industry and commerce of the greater part of 
the kmgdom down to the invasion of Napoleon. Cataloma 
and Aragon purchased from Philip V. an exemption from 
the alcavala, and, though still burdened with other heavy 
taxes, were in a comparatively flourislung state, in con- 
sequence of their exemption from this oppressive duty. 
(See M‘Culloch On Taxation ) 

ALCAZAR DE SAN JUAN, a Spanish town, in the 
province of Ciudad Real, 45 miles N E. of Ciudad Real, 
and on the railway between Alicante and Madrid. It is a 
weU-built town, and has manufactures of soaji, saltpetre, 
and gunpowder. This is the Alee of the Romans, taken 
by T. Sempronius Gracchus 180 bo. Population, 7800, 

ALCAZAR KEBIR, a city of Marocco in Afiica, 80 
miles N.W. of Fez. It was formerly of great note as the 
magazine and place of rendezvous for the Moorish invasions 
of Spain. It is now greatly decayed, probably on account 
of its low and unhealthy situation. Not far from the city is 
the river Elmahassen, famous for the battle fought in 1578 
between Sebastian, king of Portugal, and the Moors, in 
which the Portuguese were defeated and their king slam. 
Population, 6000. 

ALGESTER, pronounced Ausier, a market town in the 
county of Warwick, situated at the junction of the Arrow 
and Alne, 14 miles W.S.W. of Warwick. Its position on 
the Roman way known as the Ickenild Street, and the dis- 
covery of numerous remains of ancient art, as well as urns 
and coins, make it sufficiently evident that this was a 
Roman encampment. A monastery was founded hero in 
1140; but the building has totally disappeared, though 
sufficient vestiges remain to indicate its site. The church 
is a fine building, and contains several interesting monu- 
ments, one of which, to the marquis of Hertford, is by 
Chantrey, and is in the best style of that sculptor. Tho 
town possesses a free grammar school and an elegant 
market-hall. Employment is afforded to about 1200 of 
the inhabitants in the manufacture of needles, which is the 
chief branch of industry. Fish-hooks are also maiiufactm’od. 
Population of parish, 2363. 

ALCESTIS, or Alceste, the daughter of Pelias and 
Anaxibia, and wife of Admetus, Icing of Pherae in Thessaly. 
She consented to die in place of her husband, and was 
afterwards restored to life by Hercules. This beautiful 
instance of conjugal devotion forms the subject of one of 
the best plays of Euripides, the Alcestis, which furmsLes 
the basis for Robert Browning’s Balaustion^s Adventure. 

ALCHEMY, Chemy, or Heumetios. Considering the 
present state of the science and the advance of pubhc 
opinion, the old definition of alchemy as the pretended art 
of making gold is no longer correct or adequate. 

Modern science dates from three discoveries — that of 
Copernicus, the effect of which (to borrow St Simon’s 
words) was to expel the astrologers from the society of 
astronomers; that of Torricelli and Pascal, of the weight 
of the atmosphere, a discovery which was tho foundation 
of physics; lastly, that of Lavoisier, who, by discovering 
oxygen, destroyed the theory of Stahl, the last aldiemist 
who can be excused for not being a chemist. 

Before these three grand stages in the progress of science, 
the reign of astrology, magic, and alchemy was unirorsal 
and almost uncontestei Even a genius like Kepler, who 
by his three great laws laid the foundations for the Ooper- 
nican system, was guided in his investigations by astro- 
logical and cabalistic considerations. Hence it follows 
that a philosophical history of modem science is certdn 
to fall into the opposite superstition of idolising abstract 
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reason, if it does not do full justice to this long and ener- 
getic intelloctual struggle which began in India, Greece, 
and Egypt, and, continmng tlorough the dark ages down 
to the very dawn of modern enhghtenment, preceded and 
paved the way for the three above-mentioned discoveries, 
which inaugurated a new era. 

It was the alchemists who first stated, however con- 
fusedly, the problems which science is still engaged in 
solving; and to them, in conclusion, we owe the enormous 
service of removing the endless obstructions which a 
purely rationalistic method, born before its time and soon 
degenerating into verbal quibbles and scholastic jargon, 
had placed in tho iiath of human progress. 

Alchemy wa.s, we may say, the sickly but imaginative 
infancy through which modern chemistry had to pass before 
it attained its majority, or, in other words, became a posi- 
tive science. The search for gold was only one crisis in 
this infancy. This crisis is over, and aldiemy is now a 
thing of the jiast. There is no longer any need to exhort 
adventurous spirits, who hope to find Golconda at the 
bottom of their crucibles, to leave such visions and turn to 
the safer paths of science or industry. The battle has been 
fought and won, the problem of the unity of chemical 
elements or simple bodies belongs rather to the province 
of metaphysics than to that of experimental science. If 
here and there an honest student of tho black art still 
survives, he is regarded as a mad but harmless enthusiast ; 
and as for the pretended searchers for the philosopher’s 
stone, they are, if possible, loss interesting objects than tho 
dupes they still continue to cheat. Thus the full time is 
come for applying to the occult sciences the same searching 
analysis to which the other myths of prehistoric times 
have been so rigorously subjected. To trace its earliest 
beginnings, to investigate its development by the aid of 
modern criticism, is tho provmce of physical science, no 
loss than of the sister science of mor^s. Nay, more, wo 
shall find that both had a common origin. Those ancient 
cosmogonies, those poetical systems which tho genius of 
each nation and race has struck out to solve tho problem 
of tho universe and of the destiny of mankind, were the 
germs of science no less than of literature, of philosophy 
as well a.s of religion. And as in the infancy of scieuca 
its various branches wore confused and confounded, so in 
a like stage of society we often find tho same person uniting 
the parts of philosopher, savant, and priest. Besides this, 
it is evident that in the absence of aU scientific apparatus 
or instramonts, the ancients, if they had limited them- 
selves to the exercise of their reason, must have remained 
observers and notliing more. It is true they did observe, 
and that widely and well; but observation alone, even 
when aided by the strongest and subtlest reason, can 
lead to notliing but contradictory theories, irreconcilable, 
because they cannot be verified. And it is not in human 
nature to remain a simple spectator. Curiosity was first 
excited by fancy (and the fancy of primitiye man, wo must 
remember, was far more active and vigorous than ours), 
and when it found itself baffled by a natural reaction, it 
had recourse to divination. 

La a word, the ambition of those earliest philosophers 
was more intense, because its sphere was narrower. In 
the first stages of civilisation the magician was the man of 
science. The mysteries of this magic art being inseparable 
from Iffiose of religion and philosophy, were preserved, as It 
were, hermetically sealed in the adyta of the temple. Its 
philosophy was the cabala. We must consequently look 
on the various cabalas or oral traditions, transmitted from 
age to age as the oracles of various faiths and creeds, as 
constituting the elemeits of that theory which the Jewish 
cabala promulgated some centuries later in a condensed 
and mutilated form. Astrology and magic were the efforts 
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macio in various ways to verify and apply this theory; 
magic, indeed, or rather magical power, was at starting 
purely cosniogenic, i.e., regarded as an attribute of God 
or nature, before it was counterfeited by the magicians of 
various countries. But, as St Simon has well observed, 
chemical phenomena are much more complicated than 
astronomical — the latter requiring only observation, the 
former experiment — and hence astrology preceded alchemy. 
But there was then no hard and fast bne between the 
several branches of science, and hence the most opposite 
were united, not, as now, by a common philosojihical or 
philanthropical object, but by reason of then* common 
theological origin. Thus alchemy was the daughter of 
astrology, and it was not till the end of the 16th century 
A.D. that she passed from a state of tutelage. Just in the 
same way medicine as a magical or sacred art was prior to 
alchemy; for, as was natural, before thinking of forming 
new substances, men employed already exLsting herbs, 
stones, drugs, perfumes, and vapours. The medical art was 
indissolubly bound up with astrology, but, judging from 
the natural inventiveness of the ancients, we should have 
expected beforehand that chemical preparations would have 
played a more important part among the instruments of 
jiriestly thaumaturgy. 

As in the middle ages invention husied itself witli instiiinieiits 
of toiture, and as in our days it is taken up almost as much with 
the destructive engines of wai as with the pioduciive arts of peace, 
so in those eaily ages it applied itself to the fabrication of idols, 
to the niechanibm and theatrical contiivances for mystenes and 
religious ceiemonies. There was then no desire to coiamimicate 
discoveries , science was a sort of freemasonry, and silence was effect- 
ually secured hy priestly anathemas , men of science were as jealous 
of one another as they were of all other classes of society. If we 
wish to form a dear piotm-e of this earliest stage of dvilisation, an 
age which represents at once the naiveti of chiliQiood and the suspi- 
cious reticence of seiiihty, we must turn our eyes to the pnest, on 
the one hand, claiming as hia own all art and science, and com- 
manding respect hy hia contemptuous silence; and, on the other 
hand, to the mechanic plymg the loom, extracting the Tyrian dye, 
liractising chemistry, thongn ignorant of its veiy name, desj^iiscd 
and oppiesaed, and only tolerated when he funiished Religion with 
her ti'appmgs or War with aims. Thus the growth of chenustry was 
slow, and hy reason of its hackwaidness it was longer than any 
other ait in ridding itself of the leading-stnngs of magic and astro- 
logy. Practical discoveries must have been made many times with- 
out science acquiimg thereby any new fact. For to prevent a new 
(bscoveiy from being lost there must be such a combination of 
favourable circumstances as was rare m that age and for many 
succeeding ages. There must he publicity, and jiublicity is of quite 
1 eeeut growth ; the a2iplication of the discovciy must be not only 
possible but obvious, as satisfying some want. Rut wants arc only 
felt as civilisation pi ogresses. Nor is this all; for a practical dis- 
covery to become a scientific fact, it must serve to dcinonstiate the 
en’oi of one hypothesis, and to suggest a new one, better fitted for 
the synthesis of existing facts. But old beliefs aie pioveibially 
obstinate and virulent in their ojiposition to newer and truer tlieories 
ivbich are destined to eject and rcjilace them. To sura up, even j 
in our own day chemistry rests on a less sound basis than either 
jihysics, which had the advantage of originatiug as late as the 17 th 
century, or astronomy, which dates from the time when the Chaldean 
shepherd had sufficiently inovided for his daily wants to find leisuie 
for gazing into the starry heavens. 

After tbis general introduction wo may now proceed to 
consider the subject in detail under the following heads: — 
First, we will cast a rapid glance at certain cosmologies 
and philosophical systems, in order to bring prominently 
before the reader those points which throw light on 
chemical theories. Secondly, wo will consider alchemy at 
the moment when it ceased to be purely religious and 
began an independent existence ; that is to say, during the 
3d and 4th centuries a.d., and in that city which was the 
battlefield on which the various philosophical and religious 
creeds of the East met. In the fierce struggles which ensued, 
in the strange alliances which they there made, we shall find 
them, by their mutual recriminations, involiintaiily revealing 
to us their hidden secrets As the darkness of the middle 
ages ajpproacbes, we shall follow our science in its journey to 


Arabia , from Arabia we shall trace it back to Europe, and 
hear it taught with stamineung lips and feeble tongue by 
subtile or solemn doctors "We shall attempt to analyse its 
ambitious aspirations and its barren performances. During 
the Renaissance we shall see it at its zenith, inspired by a 
mad enthusiasm which was near akin to genius, an enthu- 
siasm which gave birth to medicine and modern chemistry. 
Lastly, in the l7th and 18th centunes we shall see it 
degenerate into pure charlatanism In conclusion, we 
shall attempt to recover the few grains of pure ore which 
may be extracted from its broken alembics. 

I. CoSMOQO-SriES AND PHILOSOPHIES. 

In India, as is well known, the contempt in which the 
caste of artizans was held was still farther increased by the 
tendency of religion to consider birth and life, and the 
actions and de.sircs which are part and parcel of man’s life, 
as an unmixed evil. Consequently, outside the workshop, 
practical chemistry can have made but little progress. 
Nevertheless, among the priests of India, as in later times 
m Europe, we find the ordeal of fire and of serpents 
commonly practised. It follows that the Brahmins must 
have possessed some chemical secrets to enable them to 
kill or save those they thought guilty or innocent. These 
secrets, too, must from tune to tune have been divulged by 
mdiscretion or perfidy, and spread beyond the temple; 
for we read of accused persons escaping unbanned from 
the ordeal, even when their accuser was a Brahmin. But 
the Mussulman traveller of the 9th century, who has pre- 
served tins curious detail, allows that the trial was in his 
day becoming more elaborate and complicated, and that 
it was next to impossible for an accused person to escape. 
However this may be, it is certain that the meditative 
genius which distinguishes the race had, even before they 
conquered the yellow and black races, led those first 
speculators to certain conceptions which have an important 
bearing on the present subject. Some had conceived 
ether as composed of distinct atoms, others imagined an 
ether decomposing itself into atoms by the free play of its 
own forces. These two theories, the one dualistic, the 
other Unitarian, strangely foreshadow the discoveries of 
modern dynamics. We find the speculators of another 
race indulging the singular fancy that they could observe 
in atoms what we may call oscultations of the play of 
forces. This, at any rate, is the most natural explanation 
of the term nodes by which the Phoenicians designated 
atoms. The Persians, who considered the finst tree and 
the first bull as the two ancestors of man, discovered in 
physics generally two antagonistic princiiiles, one male and 
one female, primordial fire and primordial water, corre- 
sponding to the good and bad principles of their religion. 
Over all creatures and all things there were presiding genii, 
Tzeds or Feroners. They had already formulated the paral- 
lelism between the Sejjhiroth, the emjiyrean, the pidmum 
mdbUe, the firmament, Saturn, Jupiter, Mans, Sun, Mercury, 
Moon, and the parts of the body, the brain, lungs, heait, 
&c. In this correspondence between the heavenly bodies 
and the human frame which the ancient Persians laid 
down, and the Hindu belief in the peregrination of sinful 
souls through the animal, vegetable, and even the mineral 
world, till, by these pilgrimages, they at last won absorp- 
tion into the Deity, or Momti, we have, in their original 
form, the two fundamental beliefs of alchemy. 

The Greeks, unrivalled as they were in poetry, art, and 
ethics, made little way in occult philosophy. The Gre^ 
intellect, jirecise and anthropomorphic, with no leaning to 
transcendentalism, was a protest against the boldness of 
oriental metaphysics. Thus they contented themselves 
with inventing a strange gamut of deities corresponding to 
different types of men. This gamut — Jupiter, Saturn, 
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Apollo, Mercury, Mars, and Venus — Avas afterwards com- 
pleted in the cabala by the addition of the moon, typif 3 nng 
the phlegmatic chai'acter of northern races, and forms a 
connecting link between astrology and alchemy, by estab- 
hshing a double correspondence between planets of the 
same name and metals. The Avhole was systematised in 
the works of Paracelsus and Bohme, and called the theory 
of signatures. Whether the Greek philosophers taught 
that the principle of all things was water, like Thales, or 
air, like Anaximander, or air and water, as Xenophanes, or 
the four elements, earth, air, fire, and water, as the school 
of Hippocrates, the tendency of Greek speculation was to 
establish those profound distinctions which resulted later 
in the theory of the four elements, the four humours, i&c , 
which the ^sciples of Aiistotle held. Hippocrates, for 
example, thought that if man was composed of a single 
element, he would never be lU j but as he is composed of 
many elements, complex remedies are required. Thus 
Hippocrates may be called an anti-alchemist j and though 
the theory of the four elements reigned supreme through- 
out the middle ages, it easily lent itself to the searoli for 
the philosopher’s stone and the universal panacea, because 
the oriental idea of the transmutation of elements, from 
the time when the various systems of the East were 
syncretised at Alexandria and received their final develop- 
ment in Arabia in the writings of Geber Ehasis and Ibn 
Sina (Avicenna), was a universal article of belief. But 
even in the palmiest days of Greek anthropomorphism 
there was a gradual infiltration of Asiatic ideas, pai-tly 
through the mysteries of Eleusis, partly through the 
doctnnes of certain pliilosophers, who were by nature 
susceptive of barbaric influences Eor, besides Greece 
proper, there was a second Greece in Asia Minor and a 
third in Italy, not to mention the Pelasgic tribes who 
adhered tenaciously to the primitive ideas of the race. 

Among the Greek philosophers, then, who appreciably influenced 
physics, chemistry, and physiology (the three sciences were then 
one), we may notice in particular— 1. Heraclitus of Ephesus, sui- 
nained the “Obscure ” Maintaining that fire alone was the prin- 
ciple of all thing's, he regarded generation as an ascending rojid, 
« e., a volatilisation, and decomposition as a descending road, i.6., 
a fixation. Here we have the fii st idea of J acob’s ladder or ‘ ‘ Homer’s 
Cham” of the alchemists 2. Empedocles, who is .indeed the first 
who mentions the four elements, but ho subordinates them os 
complex iJioducts to his primordial indestructible atoms, which 
were ammated by love and hatred. 3. Democritus, who, investing 
these atoms with a movement of Iheir own, proceeds to consferact 
the universe by shocks and hamonies of shocks or voitices. L 
Anaxagoras, who saw “the all-m-aU” (Aristotle, Met. 4, 6), the 
infinitely great universe in the infinitely small atom, and ingem- 
ously applied the pnnciple of analogy to unravel the tangled Stein 
of ancient science. 6. Aristotle, who added to the four elements a 
fifth, ether, eternal and unchangeahle, itself the pH/rmim mobile 
(Arisl., l>6 Q<do, 1, 2). In the 4th century ad., Nemesius, hi^op 
of Emesa (the modern Sotos, on the east bank of the Orontes), is 
one of the most diatmguished representatives of Alexandrian S 3 m- 
cretism. A single miotation will sufllce to show that the idea of 
the transmutation of metals, from the time when Platonism, magic, 
and neo-Ohristianily were combined in a species of eclectic mysti- 
cism, was regarded as an article of orthodox belief ; — “To prevent 
the destruction of elements, or things which are compounded of de- 
ments, the Creator has wisely ordained that elements should be 
capable of transmutation one into the other, or into their compo- 
nent parts, or that their component parts should be resolved again 
into their original _ elements. Thus the perpetuity of things is 
secured by the continual succession of these reciprocal generations." 
This statement of the pious bishop is all the more weighly, inas- 
much as the author of The Setiure of Man was only treating of 
psychology and physiology. The study of gnosticism would carry 
us too far ; and one more quotation from this work, which has long 
fallen into unmerited oblivion, will prove to what an extent the 
most scientific theories of this day were tinged and vitiated by 
mysticism; — “Porphyry, in his treatise on sensation, tells us tliat 
vision is produced neither by a cone nor an image, nor any otiier 
oh.^eci^ but that the nund, being placed en rapport with visible 
objeote, only sees itself in these objects, which are nothing else tban 
itself, seeing that the mind embraces everything, and that all tba-t 
exists is notiiing but the mind, which contains bodies of ^ kinds." 


Another step, and we are landed in reali&in. It is not suipiising, 
then, to find that the alchemists, while woilciiig in the labonatoiy, 
aspiied at the same time to find the moral quintessence and veiily 
the doctiines of revealed religion. For mysticism in theory is 
nothing hut a reaction against the positivism of reason and science . 
the mystic, dissatisfied with these, seeks iii nature a reflection of Iiis 
mner feelings. And m practice my&ticisni rests on confusions or exag- 
geiations, like those of Porphyi’y, or some such dictum as the one which 
Nemesius quotes with the following uneiitical comment. — “Now, 
since Porphyiy asserts that there is but one reasoning soul for all 
things, he is nght in saying that the soul sees itself in everything.” 

Such visional ies, though they may to a ceitain extent have 
observed, weie not likely to experiment. Thus, at Babylon, where 
similai theories pi evaded, the college of philosophers was divided 
mto thiee classes, the “ Hliavtunuiu, ” or soothsayers; the “Asa- 
phim,” who weie moie agiicultiirists than zoologists, moie zoologists 
than physicists, more physicists than chemists ; the “Mechasphim," 
or doctors, who were consulted by the great, as often to iid them of 
their enemies as to cure their families and dependants ; lastly, the 
“ Chasedim” or Chaldeans, piopeily so called , %.e., the astroiiomeia 
or astrologers. In this rlassifitalioii of sciences as pursued at Babylon 
by a peciuiar caste, chemistry was little rcgaided. Science A\a3 the 
monopoly of a privileged class before it becan.e the common pro- 
perty of the human laee. A class is sure to cling to a monopoly ; 
an mdividual is obliged by his feebleness to nnpart his knowledge 
to others. 

In Egypt the docti'ino of the Palingenesis was symbolised by the 
Scarahseus, which suggested to St Augustine the following strange 
comparison. — “Jesus Ohristus bonus lUo scarnboeus mens, non ea 
tantiim de causa quod unigemtus, quod ipsemet sui aiictor iiioi* 
talium speciem induxerit, sed qiiod m hac fiece nostra sese volutaiit 
et ex ip^ nasci homo voluerit.” 

These ideas, which St Augustine bonwed fiom the religious 
beliefs of Egypt, were adopted by ceitain alchemists ; and Egypt, 
which saw in the Scarabajus “the Father, Man, a world of tiiaf.a 
ladder whereby foUeu souls may rise,” justly claimed to be the 
birthplace of ancient chemistry, to which it assigned a peculiar rank, 
callmg it the “sacred art.” But although certain Egyptian priests 
may have spread the ropoit that they owed their enormous foi tunes 
to their knowledge of chemical secrets, this veiieiatioii pioduced but 
few iiractical results. It was, however, this report which nuide the 
emperors Sevenis and Diocletian issue an edict that all their 
magical books should be burned. 

11. The Sacred Art, 

Paganism, at tho time when it was engaged in its last 
struggle with Christianity, had long ccaseil to ho exclu- 
sively Greek or Roman. It had assimilated Mithratic, 
Chaldean, and Egyptian mysteries, and oven allied itself 
to a 00140111 extent with the Helleno-IIebraism of the 
Cabala. It was not likely, then, to reject what purer 
times would have regarded as an utter profanation. The 
narrow ground on which the battle was fought, the intel- 
lectual afi&nities between such men as St Basil and the 
emperor Julian rendered the struggle as desperate and san- 
guinary as any struggle can be when the combatants are 
only rival creeds. The sacred and divine art (tc;^ Beta 
Kou Upa), the sacred science {hricrT^pyj lepd), was one of the 
mysteries which paganism derived from the dim religious 
light of the temple. But we may presume that the sacred 
art of the Alexandrians was no longer the same as that of 
the ancient Egyptians, that their Hermes was not the 
Hermes of Egypt, that the pseudo-Democritus is not the 
true Democritus, that Pythagoras, as retouched bylamblicus, 
is not the original Pythagoras. Ho epoch was so full of 
forgeries as Hie 3d and 4th centuries a.d.j and these 
forgeries Avere in one sense fabricated in good faith. An 
age of eclecticism is as eager for original documents as a 
parvenu is for a coat of arms or a genealogical tree. These 
forgeries were no obstacle to human progress; but in an 
age when the learning of Egypt was the fashion, it was 
natural that Persian, Jewish, and Platonic doctrines should 
be tricked out in an Egyptian dress. One of the masters 
of Hie sacred art, Alexander of Aphrodisias, invented the 
term chyics (xuikov, from to pour, to fuse or molt), 
to describe iRe operations of the laboratory. Hence the 
word chemics, a word unknown in the 4th century, and 
only popular some centuries later. The reason is, that the 
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tme etymology of tlie -word ci^em’c is logical, and had 
therefore no charms for the psychological spint of the age 
Later on, when men began to reflect that the ancient name 
for Egypt was 0/tam or Okemia, because, according to 
Flutaich, its soil was black like the pupil of the eye (x^/i«a 
Tov 6rfiddXfji.ov), it flattered the chemists to call chennsti'y 
“the art of the ancient Chemi."' Hence from a false 
deriyatioa the art receiyed a fresh impulse. 

The discovery of the principal manuscripts of the sacred 
art we owe to the labour of M. Ferdinand Hoefer. We 
can take no safer guide than the judicious and profound 
author of the Sistory of Chemistry in investigating the 
<le1.n!=n'oTifl into which a master of the sacred art was most 
hkely to fall. 

“Let us forget for an instant the advances ivliich this science has 
made smee the 5th centuiy. Let us fancy oui-selvea for a moment 
transported to the lahoratory of one of the gi-eat masteia of the sacied 
art, and watch as neophytes some of his oiierations. Expen- 
meoit. — Some common water is heated m an open vessel. The water 
boils and changes to an aeidfoim body (sieamb leaving at the bottom 
of the vessel a wlute earth in the fonn of pou der. Conclusion— water 
changes into air and earth. ^V^lat ohjoction could we make to this 
infeience, if we weie wholly ignorant of the substances whiuli water 
holds in solution, and which are, after evaporation, deposited at the 
bottom of the vessel* 2d Experiment —A piece of led-hot iron is 

S ut under a hell which rests m a hasin fiiU of water.^ The water 
iTnininTica in volume, and a candle being introduced into the bell 
sets fire at once to the gas inside. Conclusion — water changes into 
fire Is not this the natural conclusion which would present itself to 
any one ■who was ignorant that water ih a comiiosite body, consisting 
of two gases, one of which, oxygon, is absorbed by the non, while 
the other, hydrogen, is ignited by contact with the flame* 3d Ex- 
penmejit.—l piece of lead, or any other metal except gold or silver, 
is burned (calcined) m contact with the air. It immuliately lo^ 
its primitive properties, and is ti'ansformcd into a powder or species 
of ashes or lime. The ashes, -which are the product of the death of 
the metal, aie a^in taken and heated in a crucible together ivlth 
some grains of -raea-t, and the metal is scon rising from its ashes 
and leasauming its oiigmal fonn and xiropeities. Conclusion— metals 
are destroyed by fire and revivified by wheat and heat. N o objection 
could he raised against this mfeience, for the leduotion of oxides 
by means of carbon, such as wheat, was as little known as tlie 
phenomenon of the oxidation of metals. It was from this power of 
resuscitatmg and revi'ving dead, ie., calcined metals, that grams of 
wheat were made the symbol of the resoiTection and life eternal 
4fft Experi/nent — Argentiferous lead is burned in cupels composed 
of ashes or pulverised bones, the lead disappeara, ana at the end of 
the opeiation there remains in tlie cupel a nugget of pure silver. 
Wothing was more natural than to conclude that the lead was trans- 
formed into silver ; and to build on this and analogous facts, the theoiy 
of the tiansmutation of metals, a theoiy which, latei on, led to the 
search for the philosopher’s stone Si/i. Experiment — ^A strong acid 
is poured on copper, the metal is acted u 2 ion, and in process of tme 
disappears, or rather is tiansfoiuneJ into a green transjjarent liquid. 
Then a thin plate of iron is plunged into this liquid, and the copper 
is seen to leapnear in its ordiiiaiy aspect, wliUo the iron in its turn 
is dissolved, i^at more natuiid than to conclude that iron is -trans- 
formed into copper? If instead of the solution of copper, a solution 
of lead, silver, or gold had been employed, they would have held 
that iron was tnpsfomed mto lead, silver, or gold, 6th Eapeii- 
mmt . — Mercury is poured in a geniie shower on melted sulphur, 
and a substance is produced as black as a raven’s wing. This sub- 
stance, when warmM in a closed vessel, is volatilised w'ltliout chang- 
ing, and assumes a brilliant red colour. Must not this curious 
phenomenon, which even science in the present day is unable to 
explain, have struck -with amazement the worshippers of ihe sacred 
ai’-^ the more as in, their eyes black and red -were nothing less -than 
the symbols of light and darkness, the good and evd principles, and 
that the union offliese two principles represented in the moral order 
of things their God-universe. 7th and last Eaperimefni. — Organic 
substances are heated in a still, and from the liquids which arc 
removed by distillatiou and the essences which escape, there remains 
a solid residuum. "Was it not hkely that resul-ts su^ as -these would 
go far to establish the theory which made earth, air, fire, and water 
rile four elements of the world?” 

But neither M. F. Hoef er’s explanation of the appearances 
which the first master of the sacred art mistook for fact, 
nor the metaphysical theory of Kemesins, will enable us to 
understand how Zosimus the Theban, in the very infancy 
of the art, succeeded in discovering in sulphuric acid a 
solvent of metals j in assigning to mercury (which he 


called “holy watci”) its proper function, a function which 
succeeding generations of alchemists so monstrously exag- 
gerated; and finally in disengaging from the red oxide of 
meremy ox3^gen gas, that Proteus which so often eluded 
the grasp of the alchemists, till at last it -was held fast by 
the subtle analysis of Lavoisier. For we must remember 
that sohd metals were considered as living bodies, and 
gases as souls which they allowed to escape. Of all the 
ingenious inventions of the Je-wess Maria for regulating 
fusions and di.stillations, the only one that has survived is 
the Babieiim Mariis. The principle it depends on, viz., 
that the calcination of violent heat is less powerful as a 
solvent or component than the liquefaction produced by 
gentle heat, was afterwaids rcasseited by the Arabian 
Geber, and advocated by Francis Bacon, hi. Hoefer ima- 
gines that Mana the Jewess discovered hj^drochloric acid, 
the foiinidable rival of sulphuric acid. Succeeding WTiters 
on the histoiy of chemistry have remarked that the band- 
ages of Egyptian, mummies were not more numerous than 
llio mysteries of the sacred art, and the injunctions not to 
divulge its secrets, “ under pain of the peach tree,” or, to 
translate into modern Engli.sh the language of an ancient 
papyrus, under pain of being poisoned by prussic acid. 
We should be wrong in thinking that all those allegories 
had no meaning for the initiated, and that this mystical 
tendency of the sacred art aiTestcd its grourth at starting. 
Rather the tnith is, that these nij^ths, which at a later stage 
prevented the free development of alchemy, at fiist served 
to stimulate its nascent powers. 

hlodem critics have pronounced some traditional saj’ings 
of Hermes Trismegistus to be apocryphal, but they have 
not given sufficient weight to the remarkable circumstance 
that it is precisely because these sayings are a medley of 
the cabalistic, gnostic, and Greek ideas with w'hich 
Alexandria was then seething, that the seven golden 
chapters, the Emerald Table, and the Pimaiidcr obtained 
their authority — an authority they would never have pos- 
sessed had they been only a translation of some obscure 
Egyptian treatise. No Egyptian priest could have -wiitten 
a sentence hke that we find so often quoted as an axiom 
by subsequent alchemists : — “ Nattira naturam superat ; 
deinde verb natura natur® congaudet; tandem natura 
naturam continet.” Plato adds (not the disciple of 
Somites, but a pseudo-Plato in the famous collection 
called Turba Bhihsopliormn ) — “continons autem omnia 
terra cst.” For, translated into modem language, this 
means that there may indeed be in this universe things 
which pass our intellectual ken j but that all that exists, 
all that is produced by the strife and changes of the 
elements, all, in a word, that appears to us supernatural, 
is really natural. That this is his meaning we may 
gather from the singularly bold comment which Plato 
himself adds, and which we may thus translate — ‘‘ Eveiy- 
tliing, even heaven and hell, are of this earth.” It is true 
that the alchemists failed to draw any very definite con- 
clusions from this fundamental axiom. But if we con- 
dda: it carefully, -we shall see that this earliest doctrine of 
the sacred art, which was now rapidly passing into 
alchemy, by thus excluding the supernatural, was making 
a great advance in the direction of positive science. This 
early advance was, however, counterbalanced by an early 
error (-which itself arose from a noble ambition), viz., that 
art is aa powerful as nature. The Emerald Table begins 
■with a sentence no less celebrated than that quoted above : — 
“This is true, and far distant from a lie; whatsoever is 
below is like -Ihat which is above, and that which is above 
is like -that which is below. By this are acquired and 
perfected the miracles of the one thing.” To tmderstand 
the importance of this emphatic and categorical exordium, 
we must forget the sharp distinction we now draw between 
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art, science, and literature ; we must think of that foolish- 
ness of which St Paul speaks, hy which he sought to save 
those that believe, because of the insufficiency of human 
reason The seekers for the philosopher’s stone were in 
the same case. In the absence of clear facts and just 
notions, reason for them was not sufficient. Thus it was 
tliat they and the masters of the sacred art, and after them 
the Arabs, and in later times the alchemists, one and all 
listened eagerly to the “foolishness” of Trismegistus’s 
doctrine, which, in a modern form, would run thus : “We 
'go further than the Zoliar — ^the sacred book of the cabala 
— ^which says that as soon as man appeared, the world 
above and the world beneath were consummated, seeing that 
man is the crown of creation and unites all forms. We go 
further than the Zohar, which says in another jilace that 
the lower world was created after the similitude of the 
upper wmrld. Wo perfect the doctrine of a microcosm 
and a macrocosm, and declare that there is no such thing 
as high or low — as heaven or earth, for the earth is a 
planet, and the planets are earths, we affiim that the 
chemical processes of our alembics are similar to those of 
the sidereal laboratories All is in all. Everywhere analogy 
infers the same laws.” From analogy to identity was an 
easy step for the theorists ; and in the full light of the 
19th century we find Hegel a devoted admirer of the 
mystic Bohmo falhng into this pitfall. If the spectrum 
analysis had been known, the Alexandrians, the Ambs, 
and the alchemists would have been able to veiify and 
limit the sweeping generalisation by which they established 
a vast system of coiTespondeiicios between the three worlds, 
the physical or material, the rational or intermediary, and 
the psychical or spintual, Eotween the heavens and earth 
and man’s nature they were ever seeking to discover 
affinities, and ignoring differences which would have been 
fatal to their system. Thus, according to them, even 
heaven — ^the abode of spirits — ^was partly physical; and 
even in the mineral world there was a spiritual element — 
viz., colour, brightness, or, in their language, tincture. 
Neither Linnaeus, Berzelius, nor Cuvier had yet das.sified 
living beings and things The distinction between the 
animal, the vegetable, and the inorganic world was 
unknown, and indeed it was impossible that it should bo 
known. The alchemists sought for physical conditions in 
tho invisible and spiritual world, and for a spiiit even in 
stocks and stones. This explains the magic which they 
found in nature, and w’hich they tried to imitate by their 
art. But to establish this harmony between heaven, man, 
and nature, they required some fixed standard or sesde, for 
in their eclectic system they were bound to find room for 
Pythagoras. Where was this scale to be found 1 In the 
heavens ; for there must be the sphere of true music. Hence 
arose chemical, medical, and physionomical astrology. 
(See Asteolooy.) Hence the sun, which vivifies all 
nature, the most active heavenly energy, or rather being — 
for with them everything had life — ^in the a-wyafiia, or 
marriage between heaven and earth, represented the male 
principle, ita ut eoelum agat et terra patiatur; and 
appearing in all terrestrial objects, since everything is 
Xienetrated by heat, fire, or sulphur, presided principally 
over the generation of gold — ^his image or antitype — ^in the 
bowels of the earth. Hence, too, tiie moon represented 
silver, Venus copper, Mercury (the planet and the god) the 
metal of the same name. Mars iron, Jupiter tin; while to 
Saturn, the most distant and coldest of the planets, lead, 
the most unsightly of metals, was dedicated. It was an 
old belief that there was a time when gods and men dwelt 
together on earth, a belief, moreover, for which they 
conld quote chapter and verse. Was it not written wSo-iv 
ovpavloK Kotv^ yatav'i Further, seeing that there were 
three worlds, it followed that there were throe heavens, 
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three suns, and three golds. For spirits still engrossed 
with matter the philoso 2 iher’s stone meant the search for 
nches — ^the gold of the third world. For other spirits 
which belonged to the first world it signified the healing 
art — the jJi^oservation of humanity by means of the 
universal panacea and a universal theory of morals. Hence 
two rival systems, the first of which culminated in the 
great doctor Pamcelsus, the second in the great lUuminato 
Postel Did not Dante, the bitter foe, not of the science 
of alchemy, but of that miseiable search for gold — ^for the 
riches of this world — ^^vlnch, with keen irony, he calls 
I*eltvo (tin whitened by mercuiy) — did not Daute himself 
write ms gieat poem in order to bring back humanity to 
the right road from which it had strayed (svia), misled 
by those who should have been its true guides, the jiope 
and the emperor'* For tho symbolism of those ancient 
masters included an alchemy of morals as well as an 
alchemy of medicine and metallurgy, though the first was 
even less known and less appreciated. 

Recurring to our former illustration, it was this “ foolish- 
ness” of St Paul — ^this divine madness — ^ivluch insj)irod 
tho Alexandrians, the Arabs, Roger Bacon, Albertus 
Magnus, and tho host of anonymous alchemists of the 
middle ages : such was the madness which cast a ray of 
genius over the daring siiirit of even a second-rate author 
like Raymond Lully, which sustained Robert Fludd, 
Paracelsus, and Postel, who tried to find the universal 
panacea in imiversal peace. The fundamental axiom, the 
stronghold from which these terribly logical madmen were 
never wholly dislodged, may perhaps be summarised in a 
single sentence. The sa 3 dng of Galen, in natura nihil planh 
sincerum, was adojited by Ins implacable adversaries: — 
Nature, they said, is in aiipearauce an iUogible scrawl, but 
when deciphered there ^^^ll bo found a single element, a 
single force, to separate and reunite, to jiruduce decay and 
growth — hi(/wlalye is power. To know the jn-occss of 
generation in this triple universe, wherein ono world 
resembles another; to know by its s/yna^wiwtliis universe, 
which is a living organism in tho eyes of all alchemists 
(save indeed Jacob Buhme, who, antidpatmg Hegel, 
regarded it as a mighty tree); this is the first step towards 
counterfeiting nature. Monstrosities are the production of 
diseased metals (really alloys), which, if jiroiierly treated, 
may be cured, and will turn to gold, or at least silver. Tlie 
second stage in this imitation of nature is to obtain by 
tincture or jirojection solid or liquid gold — ^tlio cure of all 
evils. Finally, to surpass material and rational nature, 
this is the crowning end. For God delegates Lis jiower 
to the sage. 

Alcfi&my in Arabia . — ^How the sacred art passed into 
Moslem lands it is hard, from dearth of evidence, to say. 
Modem criticism now does more justice to tho part which 
Arabia took in the accumulation of scientific facts, and in 
the scientific theories which we find in the books of Bhazt.*? 
and Geber. It is certain that in their treaties -with the 
European Greeks of Constantinople the Arabs always 
stipulated for the delivery of a fixed number of manu- 
scripts. Their enthusiasm for Aristotle is equally noto- 
rious ; but it would be unjust to imagine that, in adopting 
the Aristotelian method, together with the astrology and 
alchemy of Persia, and of the Jews of Mesopotamia and 
Arabia, they were wholly devoid of originalily. On the 
other hand, we must not understand Arabia in the ethno- 
logical sense of the word, but as signifying an agglomera- 
tion of various races united by a common religion. Thus 
Djafar (who lived in the middle of the 8th century), better 
known to us as Geber, was a Sabaean. Avicenna, bom in 
978, was a native of Shiraz. The remarkable geographer 
and geologist Kazwyny (geology was then a part of al- 
chemy), derived Lis name from his birthplace, Casbin, in 
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Persia. MoIiamiuetl-beu-Zakaria, so celebiated in medi- 
yjval Europe under tbe name of Eliazes, Avas also a Persian. 
In Spain tlio Jews of tbe famous school of Saadia and 
Juda Halevy exercised considerable influence over the 
academy of Cordova. Lastly, European historians have 
systematically exaggerated the ignorance of the Aiabs 
before the tune of Mahomet and then- intolerance after 
the establishment of Moslemism, either from the zeal 
which prompted them to carry on a sort of literary crusade 
ill honoiu’ of Christianity, or because in the 18th century 
they directed against Mahomet attacks which were intended 
for Christianity itself. 

Alchemy received from the Arabians many significant 
titles. It was the saence of the key, because it opened all 
the mysteries of creation, physiology, and medicine j it was 
the science of the letter M {misam is the Arabic for 
balance), because by means of the balance the gain or loss 
of all bodies could be determined, even while undergoing 
chemical combinations. Later on, as is weU known, it was 
by a rigorous and obstinate use of the balance in the hands 
of Priestley, Cavendish, and Lavoisier, that positive che- 
mistry was foiuided. Lastly, Ehaz^s gave to the science 
of the philosopher’s stone a name which plunges us again 
into the mythological ages of chemistry. He called it the 
astrology of the lower world. 

The discovoiies of Geber as a chemist do not foim pai“t of om* 
subject ; but we may mention, in passing, the infenial stone, the 
coiiosive sublimate, the exact process of the cupellation of gold 
and silver, and three soita of distillation by evaporation, condensa- 
tion, and simple filtration. In anothei direction Geber, by re- 
iuventmg aqua foitw, and by discovering ammoniacal salts for his 
aqua regalia, laid the foundation both of alchemy and chemistry. 
The salt of ammonia, so easy to volatilise, was the source of many 
baseless di’eams, as is proved by its vaiious um^&^—anvrmsensiMlxa, 
aqua dimum fratrum ea sorore, cancer, lapis cmigeli eonjungciUis, 
&o. Gebei believed in tbe parallelism between metals and planets ; 
he thought that metals were aU equally composed of merciuy, 
arsenic, and sulphur, and that in the descending scale from gold to 
lead, mercury, arsenic, and sulphur were each present in a greater 
or less demee of purity in proportion to the colour and qumty of 
each meW. Later on, the addition of the four elements — ^heat, 
cold, dryness, and moisture — complicated still more the reasonings 
by which the alchemists sought to prove that the transmutation of 
metals was m the powei of any man who imitated nature — i e , per- 
fected the impel feet metal by correcting its excess of heat or mois- 
ture. Geber did not thmk that an operation of the laboratory 
could counterfeit the natural work of pm’ification, which demanded 
a thousand years But with him moisture played the same part as 
phlogiston m Stahl’s system. In other woicls, the philoso^er to 
whom all succeeding searchers foi the philosopher’s stone swore 
allegiance was contented to foimulate his theoiy without consider- 
ing the possibility of putting it in piaetice He was an alchemist 
indeed, but no gold-seeker This forerunner of positive science 
foresaw the pait which the gases would be found to play m tiie 
composition of bodies ; he called them spirits — a figure which took 
strong hold on the imamiiation of Geber, as well as of the masters 
of the sacied art, and which was formahsed by the alchemi&ts of the 
middle ages. Rhazfes, who re-invented sulphuuc acid and aqua vUce, 
was par excellence a doctor. The same remark apphes to Avicenna, 
whose works aro a methodical, but not veiy profoimd, systematisa- 
tion ot the current ideas and science of his day. Artephms was a 
cahalist, as his theory of the apparent and latent paits of man’s 
nature shows The author of 2'he Key of Wisdom and A Secret 
Book on the Philosopher's Stone was the leputed possessor of an elixir 
vitoe. "We do not know whether this was potable gold or a q^uint- 
essence of all the active elements of the three kingdoms. However 
this may be, this mysterious alchemist, who lived about 1130, was 
the inventor of soap, and, what is of more importance for our sub- 
ject, the promoter of a new intei-pretation of Jacob’s ladder or 
Homer’s chain. Minerals, he said, come from the primitive ele- 
ments, plants from minerals, animals from plants, and as each 
body is resolved into another body of the order immediately below 
it, ammals become vegetables and vegetables minerals. We see 
that in this view of the interdependence of the three kingdoms 
there is as much tiuth as error. With Calid, the author of the 
Book of the Three Words and of the Book of the Secrets of AMmiy, 
the parallelism between the metals and planets takes a retrogimde 
stro towards astrology. This Cahd, a sed-disari king of Egypt, 
held that before engaging in any operation of alchemy the stara 
ought to bo oonsulted, Tnis recommendation was literally followed 
by the thaumaturgists of the middle ages and the Eenoissance. !^e 


elfect Avas fatal, if, when Cahd or one of his school saw the metals 
obstinately lefuse to be piiiified m his crucible, be did not vait for 
a happy conjunction ot constellations above in order to tiy his 
chance again mth the opeiations of infeiioi astrology. 

The Eiist, when it accepted from Aristotle the theory of foim and 
matter, invested it with a signification of its own neyei dreamed of 
by the Stagyiite, and invented, as it were, an Aiabian Anstotle — 
that is, the Aiistotle of the middle ages Not only at Alexandria 
had the students of the sacred art evolved the theory of the tians- 
iiiiitation of the foiu elements (Cicero assigns the doctrine to the 
Stoics), hut m the East the translatois ot Aristotle added to the 
theory a corollary more impoitant than the proposition itself, auz., 
that every body by its form and natural motions indicates its soul, 
its natural piopeities, &c ; that tbe resemblance betAveeu the 
external apiieaiance of things and beings indicates their natural 
likenesses, &c. The idea of destiny, which all nations who accepted 
the doctrine of the Logos expressed by some term oi other analogous 
to the Latin fatum (what is spoken), Mahomet translated by liis 
famous phrase nedoub (it was written). We find a Tuikish writer, 
the declared enemy of astrology and elixirs, Nabi Eliendi, m his 
lemarkahle hook. Counsels to my Son, Aboul KJuiir, saying that 
heaven is covered with a writing that only God can read, and seek- 
ing what letter the eyes, the eyebrows, the mouth, &c , form to 
find therein the secret of their better use. Like one of tbe Tal- 
mudists, tbe obscure KaUir for instance, he decomposes the name 
Mahomet in order the better to oiler the pioi)hel, as it were, the 
quintessence of praise, more worthy of God, who in that sacred 
name, as in all tciiestrial things, has written at least one letter of 
the Word which will sei-ve as a key to open all their hidden virtues. 
By pm'suiug an analogous direction, mediffivalisin, and more espe« 
cially the llenaissance, intiodiiced ncAV subtleties into the astro- 
logical branch of alchemy — tetragrams, pcntaclcs, and other 
mysterious characters and ligmes. 

It 18 not snipnsiiig, then, to find that Naln Effendi, who lived in 
the second half of the 17 th century, can produce no other reasons for 
dissnailing his son from joining the alchemists than the fact that 
some were iioor, othois quacks, and, as the most important ground of 
aU, that God had declaied his Avi’ath against those Avho dare to imi- 
tate his woiks. Indeed, the peculiar symbolism of the various nations 
of the East had been broken up by revolutions and conquests, and 
the disjecta membra again leunited, so as to form a wonderful phan- 
tasmagoria of ideas and images — a sort of scientific Arabian Nights, 

III, Alchemy op the Middle Ages. 

The care we have taken to note down at the moment oi 
its birth each of the ideas Avhich influenced alchemy, alloAvs 
us to sketch more rapidly the history of its decline and 
fall. Albert Groot, commonly known as Alhortus 
Magnus (1193-1280), revived the theory of Goborj and, 
in spite of the tendencies of the time, entertained the same 
doubts as his illustrious master on the possibility of trans- 
mutation. He is the first to speak of the affinity of bodies, 
a term he uses in reference to the action of sulphur on 
metals. He gives the savam of the day the sago advice not 
to take service with jirinces, who are sure to treat as thieves 
those who do not succeed. And, indirectly, he warns 
princes that philosopher’s gold is only tinsel. Loginning 
Avith nitric acid, Avhich he calls pi^nme wates', and so on, 
through a regular series of secondary, tertiary waters, &c., 
he proposed a method for dissolving all metals. Koger 
Bacon, while opposing magic, calls oxygen aei' dbiis ignis, 
and regards the elixir as a substitute for time, that agent 
of which nature takes no account. Gold is perfect, because 
nature has consummated her work. But Eoger Bacon 
seems to have turned his genius principally to physics and 
mechanism. St Thomas Aquinas, in his theological writ- 
ings, forbids the sale of alchemist’s gold, and in his special 
treatise on the subject unmasks an imposture of the char- 
latans of the day, who pretended to make silver by projecting 
a sublimate of white arsenic on copper. Eurther, Aquinas, 
by reducing the primitive elements of metals to two, revives 
and corroborates the theory of Galen and Albertus Magnus. 
About the same time we find a pope, John XXII., and 
a king, Alphonso X. of Leon and Castile, occupying 
themselves Avith alchemy. But the pope in a well-known 
bull denounced aU those searchers for gold “who pro- 
mised more than they could perform;” another proof that 
alchemy and the search for gold, though distinguished by 
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the true alchemist, were confounded by many adepts. It 
is evident that the science, as far as the seeker for gold 
was concerned, was approaching the times of kmg John 
and Philip the Fair, who found in unscrupulous charlatans 
abettors in their debasement of the currency, and that for 
disinterested alchemists those evil days were at liaiid when, 
disgusted at attaining no practical result, the most serious 
of them sought in the physiological mysteries of generation, 
in the Adam and Eve, tlie red man and the white woman, 
of the first chapters of Genesis what they failed to find in 
Rhazbs, in Geber, and the Arabian Aristotle. The science 
was still called chemy. It was as a compliment to the 
Arabian masters, who were still quoted side by side with 
Genesis, that they added to the word the Ambic article id 
The popular etymology of the day was likewise Arabic, or, 
more correctly speaking, Semitic; the Hebrew choni or the 
Arabic chim signified heat. Hence their furnaces for 
heating, the alembics for modifying heat, and the Baius- 
Marie for imitating the temperature of wmrm blood; for 
they could only proceed by analogy. Nevertheless, the 
great men of the day wore the alchemists. Tlie boldness 
of their actions, the eccentricity of their genius, prove it. 

Few novels are as interesting as the story of Eaymond Lully 
<1235-1315). He Logan life as the passionate lover of the Lady 
Eleanor of Gastello. He was cured of his passion Ly the lady hor- 
se] f, who discovered to him the ulcer which was eating away her 
hroast. At her desire he consecrated himself to God, to the semee 
of humanity m general, and especially to the conversion of Mussul- 
mans. Cluistiaiuty, in the mouths of the Eiuopcan disciples of 
OeLor and Rhazes, was hcttei adapted than it now is foi convortuig 
infidels, whose knowledge it respected while deploniig all the more 
their errors. In his eightieth year Raymond Lully died m sight of 
the island of Minorca, from the consequences of a stoning lie had 
received at Tams a few days before while preaching the gosjiel. 
This was on his thiid mission, and he did not hide from his iiieiula 
that ho sought the crown of martjn’dom. Ho had invited tho sup- 
port of all the princes of Europe, and in paiticnlar of tlie kings of 
France, England, and Castile. Alolioray, indeed, with him seems 
to have been mainly a means of recommemliiig himself to these 
kings, and at the same time a search for tho panacea. But his 
trust was placed much more in liis ihetonc, which ho hoirowcd 
Aom the oaDala, in his oiiontal eloquence, and his Christian faith 
Ry the mimbei of conversions ho made at Algiers, at Tunis, and at 
Rngia, wheie duiing his second voyage he was snatched from 
imminent maityidom by his friends among the converted Mussul- 
mans — that is to say, in the vciy strongholds of Islamism — he suc- 
ceeded in demonstrating that his idea of uniting all worshippers of 
the true God m a common faith was not chimerical. Lully’s prin- 
cipal success was with the disciidcs of Averroes ; and no one who 
reflects will be surprised at this. As the moral difficulties of mis- 
sions were less than they are now, so tho xnacticed dangers were 
greater. This too needs no exxflanation. 

Raymond Lully’s works on alchemy are hopelessly ohscuro, not- 
withstanding elucidations, coinpendiums, vade-mecums, and a cer- 
tain dUdogm demogorgon, which, if the title is to be believed, 
Lulliunis scriptw multam praiclaii UtcGin adfert. Nor need we 
wonder at this. Eiremnus riiilalothes, the pseudonym under which 
some English adept, whose real name has not been discovered, 
wrote, states positively that ho has learned nothing from Raymond 
Lully, adding at the same time a curious reason — “Some ivho are 
no adepts give more instruction to a beginner tlian one whom per- 
fect knowledge makes cautions.” Eirenreus is fond of quoting 
Bernard of Ticvisa, who, he tells us, has given him, more especially 
in his letter to Thomas of Bologna, “the main light in the hidden 
seciet.” But of all writers he gives the palm to Sir George Ripley. 
Bernard of Trevisa, whom he mentions, spent a long life and a con- 
siderable fortune in romantic travels, in the inu’chase of books, and 
in the pursuit of chemical eiqierimonts. When depressed and weary 
witli chasing shadows which were ever eluding his grasp, he nseib 
as a pastime and relaxation, to read the Tw^a Fhilosophorwm, or 
the 0^'eat Eosary, just as Don Quixote would read tlie romances of 
chivalry. At last, when seventy-five years olib the good Bemaixl, 
for so rile adepts called him, thought he had discovered ihe secret, 
— at least the joy of what he considered a real success served for a 
while to luU his restless energies. His letter to Thomas of Bologna 
shows no ordinary man. “Dissolutions of tliis sort,” he wntes, 
“by acids or aquafortis, are not the trae foundations of tlie art of 
transmuting metals; but rather the impostures of sophistical 
alchemists, who think that in them resides the secret of tliat sacred 
art. They affirm that they produce dissolutions {solutiones), hut 
what they can never do is to iwodiice the various kinds of metals in 


their xicifeetion , hecause metals vhen dissolved by coirosives dn 
not remain in the same piopoition and oiiginal fomi as they do 
when ilissolved by mercury, vhich may he tndy called tho water of 
metals. Bodies ilissolved by mcrouiy aie not decomposed (sepnra- 
buiUur), theii mituie n-inains hidden in nieieuiy till they All up its 
iuteivah {usque ad sui r('iv'i 2 >^ssahonem) Mcicuiy contains inter- 
stices (lutcntia), and theiefore metals can lie liiddon m mercury.” 
He then goes on to compare the jiait that rueicuiy plays in 
amalgams to lliat of water Xsimphx aqua) in vegetable and animal 
otiuctiires He is well acquamied witli what the Fiencii now call 
Vrnu dc cnmjwsition, but, as usual, he pushes his an.dogies too far. 
AVe may remark in passing that it was Ins ojqioncnts the alchemists 
who, by the discoveiy of their aqiue foites, piovided modern 
cheiuiatiy with one of its most |)owoitul agents. 

In sxieaking of Bernaid, we incidentally hit u^jon a woid which 
exactly cliaiacterises nicduevtd w'oiks on alchemy — they aie 
romances, romances full ot intenninablc nllegoiies; they sometimes 
begin and always end with an invocation to Christ and the 'rrinity. 
Fiom lime to time, amid the old abortive atlempis to read the 
nddle of the univeise, we find some new idea ciopping up. Tlie 
geneiatica of plants and amniiils had tailed to explain the gimera- 
tion of metals; so they turned to digestion and fm mentation tor 
analogies, and though they ncvei reached their goal, they picked 
up much that was valuable on tho way. 'I'lie io.id itself was 
banud, and theiefore to iirolit by their woiks we must follow 
them into byiiatlis and digressions Tliim, for instance, we 
may study ivxth advantage their dialectics AVlnlst refuting llieir 
adversanes, they were giadunlly laying the tomidatinns of tho 
logic of science. True alchemists were gcneially haughty and con- 
tenqituous; the mechanic often giew lich on the sciajis which the 
alchemist was too proud to touch. AVe cannot ahvays make sure 
of undoistanding them, yet from the medhy of their wiitings more 
fi’agmeuts of real chemistiy may be gathered than is goneially sup- 
posed. Theie is rhythm and harmony, a ring of tine genius about 
the best of their woiks, which clunus us if it docs not send us to 
sleep with its sweet but monotonous music. In reading Lnuicnt 
A^putiira’s book, De Eationc Coiijidendi Lajndis Philo’^npldd, vre 
are temiited for a moment to endoise the strange fancy of the 
Dutoh Rabbins, “ that even if a man do not understaml tho lan- 
guage of the Zolutr, he ought no less to read it , loi thi,s language, 
.IS the cahalists have wiiitcn it, is a laedicme tor the soul." 

Often what ajqicnieil a woik of lune fiction (as tlio Roman dc hi 
Rose) concealed a treatise on alchemy ; often, nn tho other hand, 
what inn ported to bo a woik of puio alchemy was a medium for 
heretical theology, sometimes for tho ideas ol Spniosa and Goethe. 
The times, moioovei, were &ad, and all could appreciate the advan- 
tage of a roimmcp. It was not given to every one to follow the 
teiiihle logic of Dnn,stin, the contemporary of IJaymoiid Lully, the 
author of a Rosaiiiis, whuh has never been luiblished, from which M. 
F. Ilofer gives the Mlowing oxtuict* — “All bodies may bo divided 
into three classes — 1 Sensible and iiitellectiml beings {•inimals and 
men) ; 2. Vegetables ; 8. Jlincrals. Like always temTs to unite wuth 
like. Intelleetuul elements are homogeneous with tho Supi*emo lulcl- 
ligonce, that is why the soul yearns to ho absoibed into the Deity. 
The elements of the body are of tlie same nature as the surround- 
ing physical woild ; hence their tendem y to mute the one w'ith the 
other. Death is then for all a moment to he desired.” Dico Aviicn 
tiln, reverende mi Doctor, to honw Bernard’s favourite expression. 

After so much mist and fog we need a breath of fresh air. Letup 
pass at once, then, to the Luther of soionee, who i ejiroaelied so bitterly 
the Luther of theology w'ith only going half-w'ay — to an epoch wliicli 
witnessed the new birth of iutelleetiml life, and to a man who w'as 
carried by the new movement into every sort of extravagance, 
though his oiTors were those of a generous and unselfish nature. 
Let us treat of the Renaissance and ramcelsus. 

IV, Pahaoelsus and Ills Influence. 

Tempting as the subject is, we must not linger either 
on the philosophical doctrine or the medical system of this 
extraordinary man, for fear of encroaching on the article 
Medicine or the article Paracelsus. We only wish to 
show that ho is the pioneer of modern chemists, and the 
projihet of a revolution in general science. Those who 
only know Bacon in manuals of philosophy are never 
tired of repeating that the great English philoaopher is tho 
father of experimental science. This is true, indeed, in the 
sense that Bacon insisted with itioxliaustihle eloquence on 
the necessity of experimental science, but it is false if it 
means that Bacon inaugurated modern science by personal 
experiments. It was this popular concejition of Bacon 
which Liebig attacked, and he thus found no difficulty in 
drawing up a long and crushing indictment. Bacon was 
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the prophet of experimeulation, aud tMs title is sufficient 
to secure lus fame against the abuse of modern dogmatists, 
who think that science increases little by little, with here 
a fact and there an idea, without a single pause, a single 
relapse or revolution. Few take the trouble to consider 
how far Bacon’s philosophy belongs to the past j most are 
satisfied with cut and dried phrases about the part ho 
played in inodorn science. Just in the same way, Paia- 
celsus, the groat innovator, who thought himself even 
more enfranchised from the bondage of Aristotle and 
Galen than ho really was, is dispatched with ready-made 
phrases, but, nnhke Bacon, he gets nothing but ridicule 
and abuse. Madman, charlatan, impostor — no name is too 
bad for him with the historians j and yet they are forced 
to confess that this impudent adventurer brought about 
a necessary revolution. Thomas Thompson is very severe j 
he goes so for as to reproach Paracelsus with declming the 
word ionitni. He w onld have wushed, forsooth, tho revolu- 
tionist of Basle to have delivered before his young and 
enthusiastic audience “ the sober lectnre.s of a professor in 
a univcrslt3^” Dryasdusts arc fond of falling into such 
imachiouisms j a far truer estimate of ParaceLus has been 
given u.s by Mr Browming in the diaina which bears liis 
uamo. There are self-dccoivod visionaiies w'ho are always 
thinking that the problem i.s solved, W’ho compose elaborate 
romances w'lth which eiithiisiaisls ai o enchanted. Kayinontl 
LnUy was one of tliis class. There are spirits of light 
who point out and trace the road along which humaiiily 
travels slowdy in their wake. Bacon belongs to the fiist 
category, but has i)layocl the part of a gciiivis of the second 
order. Thirdly, there are souls of fire always enveloped 
in clouds, from wdiich over and anon the lightiung.s of 
genius flash forth, who bear hiunaiiity towards a goal 
forG.soon rather than seen by themselves, by a rough and 
rugged road with eudlesa turns and wundiugs. Such 
a nature was Paracelsus. His pride wna more toweling 
than tho mountains of his native S%vitzeiland. Ho be- 
lieved that through him a now race, tho Germans, ivere 
destined to succeed to science. Tho Greeks, tho Arabians, 
and the Italians, their immediate disciples, had had their 
day with him, and through him' the German ora was to 
begin. He studied under Trithema, tho abbot of Span- 
heim, and under his father, a distingmshed alchemist; 
Agiippa was his feUow-stiideiit. Mtenvards he resorted 
to strange masters — old wives and workmen, his beloved 
minors, who confided to him their .secrets. He wms the 
greatest traveller in that ago of scientific travellers. La.stly, 
ho practised medicine as the doctor of tho jioor, and 
inaugurated lectures in the vulgar tongue. Van Hehnoiit, 
Ins real successor, who inherited his goc'dnc.ss of natm’e, 
established clinical medicine, i.e., lessons at the bedside of 
the patient. Stahl, who inherited Iiis arrogance and his 
love ol symbohsm, developed from one of the ideas of his 
master the phlogistic theory, the elaboration of which 
theory was for chemistry a prosperous period of incubation, 
Avhile from the refutation of this theory the science may 
be truly said to date its birth. Paracelsus’s work, hke his 
geniii.s, oscillates pei-petnally between magic and science, 
but what has not been sufficiently observed is, that science 
invariably ends by carrying the day. If, for instance, he 
is giving us “ the green lion,’' a recipe for mnlfing gold, 
he ends by breaking a lance with tho seekers for gold : — 
“ Away with these false disciples who hold that, this divine 
science, w'liich they dishonour and prostitute, has no other 
end hut that of making gold and silver. True alchemy has 
but one aim and object, to extract the quintessence of 
things, and to prepare arcana, tinctures, and elixirs, which 
may restore to man the health and soundness he has lost.” 
He beards the “ white-gloved ” disciples of Galen, and, in 
spite of their juleps and draughts, asserts that alchemy is 


indispensable, and that without it there is no such thing 
as medical knowledge. He rejects the easy explanation 
of the universe by means of an entity, stigiuutisiiig it as 
iJiujanity, meaning thereby a necessary consequence of 
paganism, which as a thcosuphist ho holds in abhoirence. 
He rejects the favourite instiumoiit of the schoolmen, tho 
syllogism. Natiuo, as he views it, is not a clear and 
intelligible system of which the form declares tho essence , 
no, it is mysterious. There is a spirit at work beneath tho 
outside shell. What is wnitteii on this shell no one can 
read but the initiated who have learned to separate the 
real and the appaiciit. “ At the same time, everything 1.3 
not active. To sepamte the active poition (the spiiit) of 
this outside shell from the passive, is the p' oper proa ince 
of alchemy.” Thus we see tliat wutli Paracelsus alclieiuy 
ceased to be the search for the fir&t piinciples of bothes, 
and uiada one step in advance towards chemistiy. Iiis 
innate genius for medicine, as he boasted, but more truly 
his noble heart, urged him to learn a study wffiieh better 
satisfied his pride, but wiiich had not the piactical ii.sefiil- 
ncss of medical chemistiy to recomnioiid it. The name Uitk'o- 
cJiemics marks this tran.sition from alchemy to chemistiy. 
A remarkable saying of Paiacelsiis shows us the cln.so 
connection betw'eeu his alchemy and his medicine : “ Vita 
Kjnis, corjnis Uymim.” This notion of the importance i>f 
combustion w'as taken up again by Becker and his disciple 
Stahl, the inventors of tho term i»lilogiston, w hich they 
thought was of an earthy nature, because resin, [ihos- 
phonis, sulphur, and other combustible bodies are insoluble 
m water. Paracelsus was too well initiated in the cabal- 
istic theory of astral light, which symbolised the universal 
agent of hght and heat, to have accepted such a gross 
materialistic theory. A distinguished Frenchman c>f tho 
present century, who prided himself on being a follower of 
the cabalists, has in one of his novels, called La Peuu ile 
Gliat/nn, reproduced the theory of Paracelsus, vita if/nh, 
corpus lif/num. Each act, each ■wish of tho possessor of 
tho talisman, causes the skin to shrink; and Mr Huxley, 
in his remarkable lecture on The Physical Basis of Lijc, 
has not been ashamed to borrow tliis illustration from Balziie. 
What renders Paracelsus’s saying so valuable is, that it is 
neither materialistic nor siriiitualistic, but merely dynamical. 

Another instance of Paracelsus’s oscillating betw'oon the 
modem and the ancient world is seen in tho hesitation ho 
shows when discussing the influence of the planets over tho 
internal organs of the body. Sometimes he seems to take 
the sjunbol for the thing itself, but ho ends by admitting 
only the parallehsin of the macrocosm and the niicroco.^^m. 
When he assigns tho brain to tho moon and the heart to 
the sun, he semns to say : “ I do not think wuth Plato that 
the brain is all ; it is but the reflector and guide — tho heart 
is the regulator of the organism. I jilace iiiy areheus a 
little above tho heart, as a connecting-link between the 
nervous and sanguine cii dilation, as Hippocrates has his 
enonnov.” If he had lived in calmer times, and kiio-wn the 
tnie Aristotle, Paracelsus would have allowed that fiofjthv 
docs not represent the cWeAe^eia of the Stagynto, that 
Ivcpyiux is the true meaning. But in those times of false 
Aristotolianism the Spaginsm of Paracelsus was pitted 
against the Stayynsm of Aristotle. By making the viscera 
the seat of diseases, Paracelsus claims to bo the founder of 
the organicistsj by his chemistiy of the blood — ^mcrcuiy 
Avhich evaporates, sulphur which bum.s, salt -which is con- 
stant — he is answerable for the blundcrings of Maitre 
Purgon; by his arclmis, the grand motor and regulator of 
the astrology of the body, he is the ancestor in a direct line 
of animism, and collaterally of modern Hippocratisin or 
vitalism of the Montpellier school. In short, it is hard to 
name anything that cannot be found in the works of this 
mad genius, -who, in spite of the jars and jolts of his ivild 
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career, still manages to keep the road without upsetting 
either at Paris or Montpellier. What, we may ask, would 
modern therapeutics be without the opium and mercury of 
Paracelsus — without the laudanum of his disciple Quorco 
tan, physician to lleiiiy IV , ttc *2 When this chailatan had 
substituted for astrological influence a simple parallelism, 
it was easy for Van Helmont to rid modern science of this 
simple paiallolisin. Besides all this, Paracelsus was a real 
doctor. The death of Erasmus’s friend, whom he was 
attending, did him less harm than the eiuo of another 
patient, who was dining with him ninety-nine days after 
he had been pronoiiiieod in extremu; nioro fatal still was 
the case of Cornelius de Licchteufels, who, when cured by 
him of the gout, refused to pay hi.s benefactor the stipukted 
price. Paiacelsus would not hold his tongue or submit 
to the magistrates, and in consequence had to resign his 
professorship at Easle. A double interest attaches to thi.s 
story j it hastened Paracelsus’s death, and it proves that he 
would never have accepted the vis medicatrix mituns of 
Stahl. We have soon that those strango bodies which 
escaped from the retorts of the masters of the sacred art 
were called by them souls; theii successors, on a closer 
acquaintance with them, called them spirits. Basil Valculin 
and Paracelsus, recognising their importance in the tmns- 
mutation of bodies, gave to them the iiaino of mercury. 
Van Helmont stmlied them more minutely, and mvculed 
the name gas. He was acquainted vuth carbonic acid umler 
the name of woody gas. But his ignorance of the action of 
the oxj'gen of the atmosphere prevented him from making 
the fundamoiital distinctions between exporimeuts pci- 
formed in a closed vessel and in one open to the air. Priest- 
ley, Lavoisier, and Scheele, by the use of the lest-tiihe .and 
the balance (both Van Helmont and Stahl had also turned 
the balance to good account), weighed and tested the results 
of ancient alchemy. Hence modern chemistry was born 
But we must in justice add that the work had already 
boon begun by men of genius, such as Bernard Palissy, 
Boyle the eminent critic and expeiimeutalist, TIomberg, 
the two Geoffreys, Margraff, Borginann, Bouelle the master 
of Lavoisier, who may bo called the Diderot of clicniictiy 
Moi'eover, the most important discovciios in chcmistiy have 
been made by men who coiiibiiied with chemical experi- 
ments a marked taste for alchemic theories. Wo may 
instance Glauber, ablest of mystics; Kiiiikel, who thought 
he had found in the “shining pills” of his phosjihorus 
viinihilis as efficacious a remedy as tlio potable gold in 
which he also .beKeved, Glaser the .alchemist, ma.ster of 
Lomery, who has been called the father of chemistry; 
Piobert Eludd, &c. 

It is curious to observe that soon after chemisiiy was 
estabEshed as a science there was a regular deluge of 
searchers for the philosopher’s stone. The limits of this 
aiticlo prevent us from giving a full list of their name.s. 
Suffice it to mention, among Frenchmen, Do Lisle, who 
died in the Bastile of the wounds his guardians iuMctcd 
on Mm to extort his secret; among Enghshmen, Dr Piice, 
who committed suicide to escape from a pubhc trial of his 
pretended discovery. As to the theoretical possibility of 
making gold, the great French chemist Dumas considered 
that a solution might bo found in the doctrine of isomer- 
ism; and the great English chemist Sir Humphrey Davy 
refused to pronounce that the alchemists must be wrong. 
Before concluding this short sketch of a vast subject, we 
must give a brief list of titles of the most important autho- 
rities on the subject, and enumerate the principal words 
which alchemy has bequeathed to scientific terminology, 
or wMch have passed into the language of common life: — 

Authobities. — Roger Bacon, Thesanms Chimicufi, 8vo, Franeof,, 
1C03 ; Francis Bacon Lord Verulam, History of Motsds, fob, 
London, 1670 j-L J. Bechcr, Opera Omnia, Francof , 1080 j Cbymia 
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Philobopliica, Sro, Niuuinbeig, 1C39 ; .Tolm Espngiict, Encinridicn 
Philosi)p]ii.eHeniR*tn-a‘, Paiis 1638 , Piobeit Fliidd, ClavisAli himiff, 
2 v(»ls , Francof , T. E Glauber, Works, Chimihtiy, fol , London, 
1CS9 , lleiuiis TrihincgihLi, TraduLiioii pdi J. Mcsiiaid, 8vo, Pans 
(ciUtud Ijy Didier), J Kuiikcl, E.vpeiuucuts, Sro, Loudon, irOo ; 
P.iranclsa Oj^ieia Ouinia (with a icnwikable piufacc by Ficd Citiski), 
2 vols. fol , J. B, Poita, Dc iEiis Transnintatiouibus, 4to, 
Romre, 1(510 ; (Jiiercetcin, Hermctical Physic, 4to, Loudon, 1605 ; 
Geoign Piipley, 0[iei.i Oiiiiiia, 8vi>, Ciiasel, 1649 , J TiitlLeniiu.s, 
De L.ipidc Plulobopluen, Svo, Par 1611 , Basil Last 

Will, &c., 8vo, London, 1671. Of cmnialations nt* ni.iy nu iiUon — 
Artis Aniifci'se rpiam Chcnnain vocant Duo Volumina (this woik 
inchnles tlie Turha Pinlnsophonimh Basilupp, 1610 , .f J. kfaiiifit, 
Bihhollieea Cliouuca C'liuosa, 2 vola fol, 1702, Thoatium Cliiiiu- 
cuin, C vols. Svo, Aigciit., 1062 , The Lives of tho Ail<]its in 
Aliheinystii <d Philosuphy, uitlj a i liLieal tataloguo of the 1 ooks in 
this science, and a selection of the most cclchratcd treatises, &c , 
Svo, London, 1814 ; Essai sui la Conservation de la \Te par le 
Vote. L(j Lapasse, S\o, I’aiLS Among the host liistoiiciil and LTitieal 
woikb with nliicliiv'e aio ai iiuaiiitiid ao wiilniuiitioiL — 1‘eti Giegor. 
Tluilo anus Syiitai.cou AiU, IMiiahilis, 2 vols , Lngdiiin, 1576, 0. 
Boiiichms do Oitii et Piogicbsu Chenii'u, 4to, 166S , 6’bo llistoiy 
ofOhemibtiy, hy Thomas Tkoniuon, 2 vols Svo, London, 1830 , 
Euscoo Salveitc, Les Seiciiees Oceiiltes, Svo, Ptiiis, lo29 ; Fi-rd. 
Huufcr, Hijtoiicdc LiCliiiuic, 2 V'ols. Svo, P.uIh, and an ahndg- 
ment ly the banic author ; Ilistoiie do la PhyiKpie ct do la Chuiii(‘, 
Svo, Pans, 1872 ; Louis Pruveilhicr, Philosophie des Sciences 
Mddicalij'S, (Euvres Chnisics, 8vn, Pans, 1862 ; Fred. Morin, Gon^so 
de la Seitaice (an iinpoitant woik, nhich we only knowlrom quota- 
tions m Fruueli icuews and eiicyilopajdias) , Dumas, Plulobopliie 
Chiniique Lastly, if wo wish to tiaoc tliu tiaiisitiuii ofalihcmy to 
chointstiy we shall find valuahle iiifoniuilion in Le Du tioninine da 
Physique, dedicated to IVIons. le Due do Berry, 3 vols. 4to, 
Avignon, 1761, uuder the words Alkali, Aluinj Cliinue, PieiTO 
I’hilosoplialc, ITonihcig. Tlio reader will ohboivo that in this 
oiicjelopiodia, w'rilteii with tho o.\:pros.s piiiposo of proji.igating tho 
Newtonian theoiy iii Fiance, the ilassioal science could hiiiig no 
real arguments agmnst aldietnv. lie may also consult the renurls- 
ahle woik of La Jiletliouc, wliu h has been undeservedly foigottcn — 
Essai Auidj tique sur I’Air pur et les Dillcroiitcs Espiiocs d’ Air, 3 
vols Palis, 176.5; and Tho Butli ul L'hoiuibtiy, hy G F. Kodwell, 
London, 1871. 

Emroiocv — The idea that nalnve iiinst ho toihircil lo make 
her lovt'ul her set rtds is presevvtsl in the w ord a uethh - . Fr cremet, 
Ital. cruuoht. Span musol — all from the Latin ceax, a oiobS. Tho 
wold //iifL«.s.s, Fr. Mutius, is piohaldy li'oiu tliu CVdliL iiittfui'ii, an 
nnow, tlnough the oLl Fionuh \eih miUn'ssrr, to hara- i lUmi-Jritiio 
and nvwlgrnn (/itCxav^wa) arc a legacy of the baered lut. Wo can 
trace the two pinieiplos, nude und female, of the nlchcmists in tlio 
arsenic (hpffcviKuv, iiiiilo). From the Aiahswu giltiAWml (ai 
Ietihl)y pi Opel ly any thing hiunt, thou n powder of antimony to 
(laikuu the t \elit1s, and Lislly, spiuls of wine ; iilhtJi, ashes; horiicr, 
the white suhstanco ; hieltr, li uni /i/c, resin ; elixir, from cl Jeafr, 
essonoe; ahixhtc, Amh. alitnhiq. Potash is obviously the ash of tho 
jiot, Genn. jjutusi,h, laudanum is a corriipliou of laudanduuv. The 
dorivation of tartar, Fr. lurtre, is bliunge. ParacoLub ooubidored 
tartar to be the cause of the gout, and horroweil the iiamo from tho 
infcnial regions (Tarfitrus). The Siiauiards have borrowvil from 
iho Arahf, azoffue, mercury; azogar, to overlay with quicksilver; 
•uzogiiero, a worker m inoreuiy ; azor/amievto, agitation ; azotjada- 
mentf, with agitation. Tho same Coltic root wliith gave to Latin 
the word tf/M/j/a?, uied hy Muliiil for greyhound, and to Gieel: 
oiepraryos, found in .tElian, from which Daiilo took tin* woid rcU)-a, 
has also created a largo family of words— the Ital tin and 

mercury ; Span pclCrr, lead and tin ; old Fr. pea id re — peltro ; 
'Eiag. pewter, pewtercr, &o, Tho ITaoo Flaubert at Paiib doiivos its 
name from tho fai t that Magistor Alhuvlus lived there (jraubcit = 
Jla’ Albert), From the akheniibts we get both iho ideas and 
tho wobUs affinity (Alheitus Magnus), piccipitafe (B. Valeutiii), 
reduce (Paracelsus), saturation {Yvjn. Helmont), dishllatiuii, eahmx- 
lion, quiiUcssiiuXf aqua like (hiaudy was oiigiually only empluyod 
a 8 aniedieiue),a 2 Mn JvyafiSja^MtisrtMJUia, (jas, cohalt, from Koholda, 
the genii of mines, &c, ^\^.) 

ALCIATI, A^^5hEA, an oiiiineiit Italian jnri.st, bora at 
Alzano, near Milan, on the 12th January 1492, died 1550. 
He displayed great literaiy skill in his expoKsition of tho 
laws, for wMch De Tlioti highly pmscs him. He imbHshed 
many legal works, and some annotations on Tacitus. Ills 
EviUevis, a collection of moral sajinga in Latin verse, has 
been greatly admired, and translated into French, Italian, 
and Spanish. AJciati’s history of Milan, under the title 
Rerum Patrkp, seu Uistorue Mediolajiensis, lihri IV., wa.9 
i published posthumously at Milan in 1625. 
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ALCIBTADE3 was born at Atliens about 450 e.c 
Througb. his father, Cleinias, he traced his descent from 
Eurysaces, the son of Ajax, and through his mother, 
Deinomacho, from Mogaclns, the head of the Alcmreonidoe 
He was thus related to Pericles, who^ after the death of 
Cleinias at the battle of Coroiiea (417 b,c), became his 
guaidian. A youth early de[)rired of his father’s control, 
possessed of great personal beauty, and the heir to great 
wealth — a youth cnnseciuciitly universally honoured, 
courted, and caressed — ^was not m a position to acquire a 
knowledge of the virtue of self-iestiaint in any shape ui 
form. Spoilt accordingly by flatteries and blandishments, 
the boy showed himbdi self-willed, capricious, and pas- 
sionate, and indulged in the wildest freaks and most 
insolent, tjuamiical behaviour. Nor did the instructors 
of his early manhood supply the corrective which his boy- 
hood lacked. The collection of moral, pohtical, and reli- 
gious beliefs which the earlier Greelcs, from custom, con- 
veuieuce, or the promptings of cominon sense, had accejited 
as a standard by winch to regulate their own conduct and 
judge that of others, had been exposed by the sophists to 
the keenest scrutiny and the Avidost scepticism. Negative 
criticism, aecompanifcd irith showy novel pai-adoxes, are 
always attractive to a young man of intellectual vigour ; 
and thus Alcibiades learnt from Protagoras, Prodicus, and 
otli...i'E, to laugh at tlm uonnaonuplmoiisabout justice, temper- 
aiico, holiness, pati'iotLjiU, itc. The long, patient, laborious 
thought, the solf-sufiicuig and comparatively ascetic life 
of his master Snerates, he was able to admire, but not to 
imitate or practice. On. the coutraiy, Ms ostentatious 
vanity, his ainour.s, his dcbauchoiies, and Ins imiiious 
revels, became notorious throughout Athens. But great 
as wore Alcihiados’s moral vices, Ms intellectual abilities 
were still more conspicuous. lie proved Ms courage at 
the battle of Potidea (132 L.c ), where, wounded, ho was 
rescued by Socrates ; at the battle of Dt-lium (424 b.c.), 
whore he jirotcctcd lus former deliverer, and on many 
subsequeui. occaeious. Though he was not a very fluent 
speaker, ho always kept to the point. His energy was im- 
mense, Ms ambition unbounded but selfish, and provided he 
could gratify this passion, he never scrupled at the means 
or the 1 >rice He could read the character of others, and adajit 
himself to it with a veisatilily, adroitness, and flexibility 
which if any even of his shifty fellow-countrymen equalled 
they never surpassed Nor were his personal qualities 
his only recommendation to pojiular favour. Ilio ancestors 
and relatives had Leon for generations the recognised 
leaders of the people, ho had many admirers and followers 
among the clubs of young nobles ; he had numerous de- 
pendants uho paiiook of Ms wealth , and he gratified the 
populace by the lavish expendituio with which he per- 
formed his various liturgical duties. On his first entciiug 
prominently into public life, he succeeded by a clever but 
unscrupulous trick in duping the Spartan ambassadors, and 
persuaMng the xUhenians to conclude an alhance with 
Argos, Elis, and Mautiiiea (420 b.c.) Next year he was 
appointed general, and for three years busily traversed the 
Peloponnesus, eiidoavouiing to advance the objects of the 
alliance. But to bo the first man in Athens was far too 
limited an object to satisfy the ambition of Alcibiades : all 
Cri-eoce must be dazzled by Ms greatness. As the first step 
towards the accumpli&hmout of this scheme he fixed upon 
the conquest of Sicily, which would necessarily be followed 
by that of the Peloponnesus and probably by that of Car- 
thage. With this view, he warmly advocated the adoption 
of measures for the relief of Segesta. The Sicib'an expedi- 
tion being resolved on with great enthusiasm, he, Nicias, 
and Lamachus, were appointed generals. But shortly before 
the day appointed for the armaments setting sail there took 
place a mysterious ciime, uLich was destined to alter the 
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whole comidexioii of Alcibiades’s future, and wnth it that 
of the Athenian state. In the course of one night (May, 
415 n,c ) aU the busts of Hemes in Athens were sacrilegi- 
ously mutilated. The enemies of Alcibiades (many of 
them probably the actual perpetrators) endeavoured to 
connect hmi with the sacrilege , and his well-known 
impieties gave plausibihty to a charge which ojuid never 
have had any real foundation. Recalled to stand Ins tiial 
almost as soon as he reached Sicily, he escaped, and made 
his way to Sparta, w'here he revealed aU the plans of the 
Athenians, and induced the Spartans to send Gylippns to 
Sicily and an army to fortify Dccelea, Ho then passed 
over to Asia Minor, and prevailed upon many of the Ionic 
alhes of Athens to revolt. But in a few months he had 
lost the confidence of the Spartans ; and at the instigation 
of Agis II., whose personal hostility he had excited, an 
order was sent from Lacedmmon for his execution. Re- 
ceiving timely information of this order, he crossed over 
to Tissaphenies (413 B.O.), and quickly worming him- 
self into the satrap’s confidence, he persuaded him to 
cease giving active assistance to Sparta, so that the two 
Grecian parties, after wearing themselves out by their 
mutual struggles, might both b^e easily expelled from Asia. 
But Alcibiades was now bent on returning to Athens, and 
he used his supposed influence with Tissapherncs to effect 
his purpose. In Ms negotiation with Peisauder, though 
ho failed in his immediate object, he succeeded in produc- 
ing the impression that, whatever side he joined, he could 
make Tissaiihernes help. Under tMs impression, he wus 
recalled by Thrasybulus and the armament at Samos, 
and appointed one of the generals. His appointment ivao 
followed by the victories at Cynossema, Abydos, and 
Cyzicus, and by the recovery of Chalcedon and Byzantium. 
On Ms return to Athens after these successes he was 
welcomed with every demonstration of joy (407 b.o.) j all 
the proceedings against him were cancelled, and he was 
appointed general with full powers. His ill success, how- 
ever, at Andros, and the defeat of his lieutenant at Notiiun, 
led the Athenians to dismiss him from Ms command. He 
thereupon retired to the Thracian Chorsonesus ; but after 
the battle of .ffigospotami, and the establishment of the 
Spartan supremacy throughout Greece, he crossed the 
Hellespont, and took refuge with Pharnabazus in Phijgia. 
There an attack was made upon him, but by whom or for 
what cause historians are not agreed; his residence was set 
on fire, and on rushing out on Ms cowardly assassins, 
dagger in hand, he was killed by a shower of arrows, 404 
B.C. By his wife Hijpparete, Alcibiades left one son, who 
was named after himself. 

ALCINOUS, a Platonic philosopher of uucei-tain date, 
author of a woik entitled t£ov IIXaToivos Soy/idiTwv, 

wMch has been translated into English by Stanley in his 
Ehtoi'y of Pliilosojihy. The best edition of the Greek 
original is that by Fischer, Lips. 1783, 8vo. 

ALCINOUS, a mythical king of the Phseacians, in the 
island of Scheria, was son of Naiisithous, and grandson of 
Neptune and Penboea. He has been immortahsed in the 
Odyssey, the description of his reception and entertainment 
of Ulysses, who when cast by a storm on the shore of the 
island was relieved by the king’s daughter, Nausicaa, form- 
ing the main subject of books vi. to xiii. of that poem. 
The subjects of .Mcinous loved pleasure and good cheer, 
yet were skilful seamen ; and ho himself is described as 
a good prince. 

ALOIPHRON, the most eminent of the Greek epistolaiy 
writers, was probably a contemporary of Lucian. His 
lettem, of which 116 have been published, are written in 
the purest Attic dialect, and are considered models of 
style. The imaginary authors of them are country people, 
fisherwomen, courtesans, and parasites, who express thei? 
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seutimeiits aud opinions on fanuliar subjects in refined and 
elegant language, j^et -vvitbout any very ai>parent incon- 
sistency. Tlie new Attic comedy being tbe pimcipal 
source from which Alciphron derived his information, 
these letters aie valuable as delineating the pnvate life of 
the Athenians at that period The best editions are by 
Bergler, Lips. 1715, and Wagner, Lips. 1798. 

ALCIllA, probably the Si-vtabicida of the Romans, a 
Spanish town, on an island in the rivei Xucar, 25 miles 
S.W. of Valencia, in the province of that name. It is 
surrounded by walls, aud has two fine bridges. There is 
a remarkable stalactite grotto in the vicinity. The piin- 
cipal productions are siUc, lice, and oranges, which are 
largely exported. Population, 15,400. 

ALCMAN, sometimes also called Alcm^eoit, one of 
the most ancient, and, in the opinion of the Alexandiian 
critics, the most distinguished of the lyric poets of Greece. 
According to one account he v as by bu'th a Lydian, wlule 
others state that ho ivas a native of Sparta, where, at aii}' 
late, ho lived fioui a veiy early age. The tune at which 
he flourished is uncertain, but it is generally assumed that 
it embraced the period between the years 070 aud 030 li c. 
Aleman may in some respects be regai-ded as the father of 
lyric poetry among the Greeks, and it was probably for 
this reason that the Alexandrian critics put him at the 
head of their lyric canon. His poems, which seem to have 
formed a collection of six books, are known to us only 
fruiu a number of small fragments. !Mauy of them w'ere 
of an erotic character, but others were hymns and didactic 
pieces. All were written in the vigorous broad dialect of 
the Dorians. The best collection of these fragments was 
published by F. G. Welcker, Gieson, 1815, 4to, they ai’e 
also contained in Bergk^s Poetce Lyrici G)xm, 1852, 
8vo. 

ALCMENE, the daughter of Electryon, king of Mycenae, 
aud wife of Amphitryon. She w'as the mother of Hercules 
by Jupiter, who assumed the likeness of her husband durmg 
his absence, and of Iphicles by Amphitryon. 

ALCOCK, John, doctor of law's, aud bishop of Ely in 
the reign of Henry YII., was burn at Beverley in York- 
shire before 1440, aud educated at Cambiidge. He was 
made clean of Weatininster and master of the rolls in 1402. 
In 1470 he was ap 2 )oiuted ambassador to the court of 
Castile, aud in 1471 was consecrated bishop of Rochester. 
In 1477 he was translated to the see of Worcester; aud 
in 1486 to that of Ely. He was a prelate of gi'eat 
leaniing and inety, and so highly osteeinecl by King Henry 
that he appointed him lord iiresident of Wales, and after- 
wards loid keeper of the Great Seal. Alcock founded 
.schools at Kiugaton-ujion-Hnll and Beverley, and built 
the spacious hall belonging to the einscojial palace at 
Ely. He w'as also the founder of Jesus College in Cam- 
bridge, for a master, six fellows, and as many scholars. 
This liou.ie w’as formerly a nunnery, dedicated to St Radi- 
gund; and Godw'iu says that the building being greatly 
decayed, aud the revenues reduced almost to noting, the 
nuns had all forsaken it, excejit two ; w'hereuijon Bishop 
Alcock jirocured a grant from the crown, and converted it 
into a college. But Camden and others tell us that the 
nuns of that house were so notorious for their iucontmeuce, 
that King Henry VII. and Pope Julius II. eousentecl 
to its dissolution. Bishop Alcock w'lote several pieces, 
among w'hich arc the followuiig: — 1. Moyis Perfectiunis ; 

2, In Fsalmos Pverdtentiales ; 3, llumllue Yulyares; 
i. Meditationes Pice, He died at Wishcach, October 
1, 15U0, and "was buried in the chapel built by himself in 
Ely cathedral. 

ALCOHOL, a volatile organic body, constantly formed 
during the fermentation of vegetable juices containing 
sugar in solution. It is extracted from spirituous liquors 
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of different kinds by suecesoive distillations or rectifica 
tioms ; the alcohol being more volatile than water, giaduuUy 
accumulates in the first portion of each distillate. After 
a few operations the spiiit obtained is as stioug as it can 
be made by tlus lu'ocess, and further repetition docs not 
enable us to seiiarate more water from it In coimneice 
the Strongest spirit is known us spiut of wine, and contains 
about 9U iiei cent, of alciihol. The remaining 10 jier cent, 
of water must be removed by some chemical agent that 
will combine with watei and lutain it at the boiling-point 
of the & 2 )iiit, aud be without any specific action on the 
alcohol. The dehydrating subsUiiices in geneial use arc 
ceitaiu aiihydrou.s salt.s, such as caibouiite of potash, acetate 
of jiotash, or sul^fhate of co^iper. I'hese raitidly ahsoib 
water at low tomiieriiture, aud ii.u’t uuh it at a led heat; 
so that they may be used over and o'S’er again. The most 
efficient dcliydiating agent is caustic lime oi caustic 
baryta. Lmie is geiieiaUy u.sed in making the absolute 
alcohol of conmierce. For tlus purpose the caustic lime 
IS broken into small iiieces about the size of a W'aliiut, aud 
2 »laced ill a retmt , sinrils of wine is now liuured into the 
vessel, just sufficient to cover the lime, aud the W’holo is 
left to digest for a night. During this time the lime 
giadually slakes from the absoi’iitiuu of w'atcr, and the 
anhydrous alcohol is left, ready to distill off at the tempera- 
ture of the water-bath. Absolute alcohol is a very mobile 
coloiu'lcss liquid, having a high refractive ijow’cr, and 
liossessiug a feeble agreeable smell and an acid burning 
taste, which, however, diiuiuishes as it is diluted with 
water. The caustic taste is in great i»art duo to the 
raj[)idity with which it lakes water from any living tissue 
with W'hich it comes lu contact, iirodueiug coagulation if 
the fluids are albuminous. Alcohol has a bi>eeifie gravity 
of 0'7y4 at a tenqieiatuie of GO^ Fahr , and boils at 173°'l 
Fohr., baroiuetei being at 30 niches. It does not conduct 
uluotiicity, aud has nevui been ob lamed in the solid state, 
although at very low tenq/cralures it becomes viscid. Foe 
this reason alcohol is always used to fill thermometers for 
registeiing low teniperatuies, as meieury freezes, and ean- 
uol be emidoyed as an index of teuqjeraturo below - 39“ 
Falir. Its high cu-eilicieiit of ex 2 >aiision makes alcohol a 
very sensitive iluid for ihcnnoiuetric jairjioses. Alcohol 
has a great tendency to absorb water from the atuio.s 2 »hcTO, 
and must be kejit in thoroughly sound vessels. It mixes 
with water in all ja'ojiortions, and during the dilution theie 
is a considemblu aimauit of heat evolved. 'When alcohol 
and w’ater are mixed, a contraction of volume occurs, which 
augments until 100 jiarts of alcohol are mixed with liG‘23 
parts of water; 103*775 volumes of alcohol and W'ator 
mixed in that ratio contracting to 100. Addition of 
water beyond the la-ojjortion given above causes less aud 
less coutruction, and finally no diminution of volume can 
be observed. As alcohol is diluted with water its volatility 
and its jiow'er of dilatation dumnish, w'horeas the siiecifie 
gravity increases, continually aiJju'oaching that of w'atcr. 
Next to WTiter, alcohol is the substance most generally 
euqdoyed as a solvent. It dissolves many organic sub- 
staucess, and is especially used in tho arts for the manu- 
facture of varnishes. In medicine it is invaluable as a 
solvent ot the active priucijile of many substances that are 
insoluble in w'ater, and w'ould soon deeoui 2 >oso in aqueous 
.solution. These alcoholic solutions are generally called 
tinctures. 

Alcohol is an excellent antiseptic agent. As a iirc- 
servativc of animal stnictures it is generally used in the 
impure state — ^know'ii in commerce as methylated spirit. 
This is siurits of w'ine mixed with 10 per cent, of com- 
mercial w'ood spirits, . W'Mch does not interfere with its 
preservative or solvent pow'ors, although it renders it unfit 
for use 05 a beverage. 
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Alcoliol lia£> tlie following cheuneal couipObition •— 
r.irl>oii . 52 67 per cent, 

:iry.lioMeii, . ..12 90 

Ovygcn . . 31 43 ,, 

100 00 

fta foimuLi ill clieuiical .sjtbLoIs ih CjH^O During tlio 
fonneutatioii of sugar tlie cliangc takes place is rqirc- 
sonted as follow's . — 

CjIi.Otf = SCyicO + 2COs 
fiKiiievii'iii Alcohol C, u borne 

Tlie complex li'xly, grape-sugar, Lreaks up by tlie actiou of 
tlie fermeut or yeast into alouliol or carbonic acid, withoiyi 
auytliiiig being added. This kind of cheniiciil cliaiige is 
sonietiiucs called an action of presence, or catalytic actiou, 
because the substance inducing it dues not enter into the 
e niipositiou of the products of the reactiuii The alcohol 
ieniioiil or yeast is a minute cellular plant that grow.- 
rapidly in sugar solution, Gqieeially if albumenoid matter 
is aLo present, and dining the coiitinuunce of its vital 
functions causes a rearrangement of the atoms of the .sug.ii 
In Older that feriuciitatiou may pi oceed regularly, a tempera- 
ture of about G0“ Fahi. is leyiiirod, and an amount of 
sugar ill solution nut exceeding 10 pci cent. The sugar 
i.s princiiially obtained frum malt, which is barley that has 
been allowed to gerniiuato for a certain time, and is then 
arrested in its growth by heating to a high tcmiiomture. 
During tins process of germinution tliere is a peculiar 
f '.miiont produced called diastaso , this has the remarkable 
property of cliaiignig starch into grape-sugar When the 
malt is treated ivith ivalor, the foruiciit causes all the staicli 
originally present in the grain to appear in solution a", 
grape-sugar. All kinds of starch may be changed into 
grape-sugar by boiling with dilute sulphuric acid, which 
ill this case acts somowliat like a ferment, because it is not 
decomposed during the action. The sulphinic acid is 
afterwards separated by treating with lime, which produces 
insoluble sulphate of Imic (gypsum), and leaves the sugar 
111 solution. In tins way sugar for the ukohol manufacture 
js now largely made from the potato and other stareh- 
yieldiiig ]ilaiits. Cane-sugar is too cxi)ensive to he 
omiiloyed in tlie (bstillery. MoLisso.s, or the uncrystallis- 
able i)oiti(jn of the cane-sugar, is, however, largely used. 

Alcohol, wlion acted on by other chemical substances, 
produces a groat variety of new cuinpoiinds. With acids 
a reinaikable class of bodies are iiioduced called ethons, of 
wdiich ordinary ether i» the Ij'pe. Tlio majority of them 
are very volatile fluids, that in many cases have a vciy agi’ee- 
able odour, and aic not readily .soluble in waloi\ Many 
ethers are obtained by simply heating a mixture of the 
acid and aleolml in a closed ves.sel to a temperature of 
212° Falir., and subsequently treating with wMter, The 
water dissolves the alcohol nut acted upon, and loaves the 
ether floating on the surface 

When alcohol is treated with cliloiiiic, absorjilion occurs, 
and hydiochloric acid is coutiiiuously evolved for many 
hours, the temperature rising considerably dining the 
action, Bl.iuy substances are formed in succession, but 
the prill cijtal product, after long-continued action, lsi the 
.substance chloral, now largely, used as an amesthctic 
r> 'oinnie pi’oduces a similar body called bromal. Iodine 
does not act on alcohol at ordinary lemperatm-es, further 
than to pa.s,s into solution. Wlien treated with a solution 
of chloride of lime, alcohol is violently attacked, and the 
lesult of the action is the well-known suhstance chloroform. 
Acted on hy oxidising agents, alcohol gives two new sub- 
stances — aldehyde and acetic acid The case with wliich 
acetic acid is produced by heating with a mixture of 
bichromate of potash and sulphuric acid gives a delicate 
inothod of detecting and estimating very small quantities 
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of alcohol. When the vapour of alcohol is passed through 
a red-hot tube filled wuth fiagmcuts of pumice-stone, coiu- 
jdete decomposition takc.s place. Among the products are 
touiid naphthahn, benzol, hydrogen, marsh gas, ethylene, 
and other bodies. 

The synthesis of alcohol has been effected by means of 
the hydm-carbou called olefiant gas, wdiich may be made 
diiectly fiom carbon and hydrogen. When this gas is 
shaken with stiong sulphuric acid it gradually combines 
with it; and if it is afterwards diluted with water and 
distilled, alcohol passes over. As olefiant gas is one of 
the constituents of common coal-gas, this substance may 
be used to make alcohol by the above method. The action 
that takes jiLicc is represented thus . — 

Cshk + = C'aHP 

Olufliint Gas W.itui, Alcohol. 

As the value of spirituous hquors depends mainly on the 
quantity of alcohol they contain, it is essential to find some 
.smiple and rajud means of ascertaining ^ the percentage 
.miount of the substance present. For this jiurpose tliiee 
methods may be eniidoyed, viz., specific gravity determina- 
tjon, temperature of ebullition, or rate of exjiaiision. The 
ea.‘<iest jdan, and the most generally used, is the dcn.sity 
method. Akiy accumte tables are pubhshecl of the specific 
gra\'ity of mixtures of alcohol and ivalor in all iiroportioiis, 
so that it IS only necessary to refer to these tables to got 
the percentage composition In the case of hquors, like 
wines or hoois, that contain many other substances in solu- 
tion in addition to alcohol, it is necessary to separate the 
alcohol from the extractive matters — sugar, salts, &c. — by 
distillation, mid to take the density of the volatile portion. 
As wines contain many volatile ethers that would pass 
over with the alcohol in the above process, and mterfere 
with accurate results being obtained, they are generally 
decomposed by healing wuth an allcali before the distillation 
coumcuccs. 

The physiological action of alcohol i.s a subject to wfiiich 
considerable attention ha.s been directed of late years, and 
many investigators have attacked the iirublein The most 
important contribution to our knoivledgo of the subject is 
due to Dr Parkes, who has made a long series of observa- 
tions on soldiers living on a constant diet wdth and without 
the use of alcohol. In these exiieruncnts the weight of 
the body, the amount of nitrogen in the urine and fiece.s, 
the amount of urea, the pulse, and the temperature of the 
body Avero all clolcrir.ined daily. Tlie folloaring are the 
principal conclusions detluccd from the investigation: — 

Till* clinnuation nf nitrogen (luring pxcu'ise was uuafll'rteil by 
biaiiily, anil siiu’e a simil.ii result onninvd in a spne.s of e.\]ien'- 
nients made dining rest, it .seems eertiun that in liealtliy men on 
umfom good diet alcdiol does not interfere uilli the di.sintegi'ation 
of nitrogenous tis.sues. 

The heat of Iho liody, ns judged of by the axilla and Toetum 
t(*in]terature, was unalfccted hy the amount given. The ajiiiarent 
heat after aleohol must therefore be owing to subjei'tivo feelings 
ronnected with the quickened cii cuhitioii, rather than to an actual 
nse of teniperatuiv. 

Tlie jmlse wa.s iiiereased in fiequency hy 4 ounce.s of brandy, and 
IKiIjntation and l)ieatli]essnc.S3 were brought on by larger do.sP3 to 
sui'h an extent as gieatly to lessen the amount of work the nniu 
pouhl do, and to render quick movements imjio.ssible. As the pifeet 
of labour alone is to augment the strength and fiequency of the 
heart’s action, it would appear obviously improper to act on the 
heart still more by alcohol. Whether on a heart eshaasted by 
exertion aleohol would produce good or had effects is not shown by 
these exjtennionls 

Neither evendse nor ah’ohnl produced any effect on the phosphoi ic 
acid of the nrine, or the free acidity, or the chlorine. 

As the action of aleohol in dietetic doses on the elimination of 
nitrogen and on the bodily temjiemture is so entirely negative, it 
seems reasonablp to doubt if alcohol can have the doprp.ssing efleet 
on the excretion of pulmonary carbon which is commonly attrihuted 
to it. It can hoi'dly depres-s, one would think, the metamorphosir 
of tissues or substances furnishing carbon, without affecting either 
the changes of the nitrogenous straetiires or bodily heat. 
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Tbe elimination of alcohol from the body has been a 
matter of dispute between different observers. Previous to 
the year 1860 it was the generally-received opinion that 
the greater portion of any alcohol taken was oxidised in 
the system, and only a small fraction ehminated unaltered. 
In that year Messrs Perrin and Lallomand pubhshed an 
elaborate memoir on the subject, in which they maintained 
that all, or at least nearly all, the alcohol taken is ehminated 
unaltered. This subject has been recently reinvestigatod 
by Dr Austin, Dr Thudichiim, and especially by Dr A. 
DupriJ. The main results of Dr Dupr6’s series of observa- 
tions may be summed up as follows: — 

The amount of alcohol eliminated per day does not increase 
■tt ith the continuance of the alcohol diet , aud therefore all the 
alcohol consumed daily must of necessity he disposed of Aiily, 
and as it certainly is not eliminated within that time, it must he 
dc&tiojn'd in the system 

The elimination of alcohol following the ingestion of a dose or 
doses of alcohol ceases in fiom nine to tweuty-fonr houis aftei the 
last dose has been taken 

The amount of alcohol eliminated m both breath and mine is a 
minute fraction only of the amount of alcohol taken 

In the course of these experiments llie author found that, after 
SIX weeks of total abstinence, and even in the case of a teetotaller, 
a substance is eliminated in the mine, and peiliaps also m the 
hreiith, vliich, though apiiarently not alcohol, gives all the reactions 
ordinarily used for tlie detection of traces of alcohol The quantity 
present in urine is, however, so small that the precise natoe of the 
substance has not as yet been dotoi mined The author points out 
ail ap])aient connection between this substance and alcohol. It was 
found that, after the elnmiiation due to the ingestion of alcohol had 
I'cased, the amount of this siihstance eliminated in a given time 
at fir&t remained heloii the quantity noiinally excreted, and only 
gradually rose again to the normal standard. A careful study of 
this connection may perhaps servo to throw some light upon the 
idiysiological action of alcohol, 

ALCOY, one of the most thiiving manufacturing cities 
of iSpaiu, on the river Alcoy, in the province of Alicante, 
24 miles N.N’.W. of the town of that name. It is built 
on an elevated site at the foot of a gorge of the Sierra de 
Ifariola, and presents a picturesque aiipcarance There 
are several handsome buililings and a number of iniblic 
fountains, but the indu.stry of the place is its chief character- 
i.stic. The principal einploymont is paperinakiiig. About 
200,000 roain.s aie produced annually, the extraordinary 
<quautity of 180,000 reams being a paper of light texture 
used for making cigarettes. Coarse -woollen stuffs are also 
manufactured. A very curious festival is held annually in 
April ill honour of St George, the patron saint of the town. 
Population, 27,000. 

ALCUDIA, Manuel de Godoy, Duke op, “Prince 
of the Peace,” Spanish state.sman, was born of poor but 
noble parentage at Badajoz on the 12th May 1767 (died 
1 85 1 ). In 1784 he came to Madrid to join the royal body- 
guard, and by his handsome presence and agreeable 
manners soon attracted notice. The queen regarded him 
with great favour, aud the -weak-minded Charles lY. raised 
linn rapidly from dignity to dignity, until in 1792, on the 
di.sgrace of Aranda, he became prime minister. One of 
the first steps he took on his accession to power was to 
declare war against the French convention. Though 
success at first attended the Spanish anns, the position of 
matters was reversed in a second campaign, and the war 
was concluded by the treaty of Basle, signed on the 22d 
July 1795, for negotiating which Godoy received his title 
of Prince of the Peace and a large landed estate. He was 
also niade at the same time a grandee of Spain of the first 
class. In 1796 he formed an offensive and defensive 
alliance with the French republic, -which involved Simin 
in a war with England Next year he was married to 
Maria Theresa de Bourbon, niece of the king by a mor- 
ganatic marriage of his brother Luis. As it was under- 
stood that Godoy had already married Dona Josef a 
Tudo, this second alliance, though it brought him nearer 
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to the king, did much to increase his unpopularity with 
the nation. On the 28th March 1798 he found himself 
forced to resign Ina position in the ministry, but he never 
lost the favour of the king, who aiipointed Mm grand 
admiral in 1799. About the same time he was restored to 
power, and entered into an alliance with Napoleon, ha-viug 
for its object the partition of Portugal. The war, in which. 
Godoy hmiself commanded, -w^as of short duration, the 
treaty of Badajoz, signed on the 6th June 1801, securing 
from Portugal a subsidy to France and a ccs-sion of terri- 
tory to Spam. Godoy was rewarded for his service wutli 
the title of Count of Evorainente, and an annual income of 
100,000 piastres In 1804 he became generali.gsimo of 
the land and .sea forces of Si)ain j hut the honours thus 
heaped upon him by the king were accompanied by grow- 
ing disbke on the part of the nobility and the people. 
The higher cla.sses regarded him with jealousy as a jHin'enn, 
and he was necessaiMy unpopular with a nation that attri- 
buted to him the defeat of Trafalgar, and the stoppage of 
its commerce through the blockade of the ports. A change 
of policy, by which he endeavoured to break off his alliance 
with France aud enter into friendly relations with England, 
came too late to save his position. Napoleon determined 
to remove the Bourbons from the throne of Spain, and the 
invasion of the French troops gave Godoy’s enemies the 
-wished-for oiiportuiiity to secure his downfall. The iirirae 
minister had retired from Madrid, and was making arrange- 
ments for the removal of the king and queen to Mexico, 
when the project was discovered by the Pnnee of Asturias, 
the leader of the party opposed to him. On the 18th 
March 1808 Godoy was seized at Aranjiicz by the mob, 
who were only restrained from executing siiminaiy ven- 
geance upon him by the promise given them that ho should 
unclergo a fair trial. Napoleon, however, wishing to avail 
hiimself of his iiifliieiice over Charles, sent Prince hfurat to 
effect his release He was removed in April to Bayonne, 
where on the 6th May he signed the deed by which Charles 
IV. abdicated in favour of the Prince of Asturias. He 
continued to enjoy the nncliminishcd favour of Charles, 
whom he accompanied to Pvome, his po8.sessi(ms in Bpain 
having been conffscated. On llio death of hi.s royal nia.stor 
he removed to Pavi.s, whore he received a pon.sion of 6000 
fiuiics from Louis Philippe. In 1836-8 he iniblished 
memoirs of his life, in which he defends his policy. In 
1847 his titles and the greater part of his estates were 
re.storod to Mm, and he received permission to return to 
Spain, He continued, however, to reside in Paris, where 
he died on the 4th October 1851. 

ALCUIN, in Latin Alhinus, siirnamed Fhicais, an 
eminent ecclesiastic and a rc-river of learning in the 8tli 
century, was born in Yorksliire about 735 (died 804). 
He was educated at York under the direction of Arch- 
bishop Egbert, as we learn from his o-wn letters, in which 
he frequently calls that prelate Ms beloved master, and 
the clergy of York the companions of Ms youthful studies. 
He succeeded Elbert as director of the seminaiy, and in 
later life modelled after it his famous school at Tours. 
He siir-vived Bede about seventy years; it is therefore 
hardly possible that he could have received any part of Ida 
education under him, as some -wiitors of literary liistoiy 
have affirmed; and it is worthy of observation that he 
never calls Bede his master, though he speaks of him 
with the highest veneration. It is not well knoum to 
what preferments he had attained in the church before he 
left England, though some say he was abbot of Canter- 
bury. He was sent to Rome by Eanbald, the successor of 
Ethelhert, to procure the pallium, and, in returning, at 
Parma he met Charlemagne, who, as Alenin had already 
visited the French court, was no stranger to Lis extrar 
ordinary merit. The emperor contracted so great an 
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osteein and frieiiclsliip for him that he earnestly urged and 
ut length induced him to take uji his residence at court 
and become his procejitor in the sciences. Alenin accord- 
ingly instructed Charlemagne and his family in rhetoric, 
logic, malhematies, and divuuty. He particularly distin- 
guished hiin.self by his waitings in defence of the orthodox 
faith against the adoptionista, Felix, bishop of Urgel, 
and Eh])an(lus, archbishop of Toledo, convincing the 
former of his eiror after a six days’ debate at Aix-la- 
C'hapello (799), and ticating the latter m the most con- 
ciliatoiy manner ; and on more than one occa.sion he was 
employed in important missions between Charlemagne and 
Offa, king of Mercio. “ France,” says one of oiu* host 
writers of literary history, wnth some degi'ce of truth, “ is 
indebted to Alcum for all the polite Icarniug it boasted of 
in that and the follownng ages. The universities of Paris, 
Tours, Fukien, Soissons, and many otliens, owe to him 
their origin and increase, those of which he was not the 
superior and founder being at least enlightened by his 
doctrine and example, and cniiclied by the benefits he 
procured fur them from Charlemagne.” Alcum, it is 
alleged, liowever, foi-bade tlie reading of the cla,s.sical poets. 
In 790 he went to England in the caitacity of ambassador, 
and returned to France m 792, never ag.oiu to vi.sit his 
native land After Alcum had spent many yeai's m the 
most intimate faiuilianty wnth the greatcfst prince of his 
ago, he at length, in 801, with great difficidty, obtained 
leave to retire fioiii court to the ab1)cy of St Martin at 
Tours, of winch he had been aiipointed the head by 
Charlemagne m 79G. Here he remained and taught till 
his death in 80 1. In his rotirement he kept up a comstant 
correspondence with Ohaiiemngiie, which displays, on the 
jiart of both, an ardent love of learning and rohgion, and 
great zeal and earnestness lu contriving and executing 
noble desiigns for their advancement. Alcum composed 
many treatises on a great variety of &ii]iject.s, in a style 
much superior in purity and elegance to that of most 
W’ liters of the age in wiiich he flonrislied. Hia wmrks 
were collected and published by Duchesne, in 1 vol. 
folio, Paris, 1617 : a better edition is that of Fruben, 2 
vols. foho, Piatisbon, 1777. They consist of (1) Tracts 
iiljon Scrijiture ; (2) Tiacts upon doctrine, discipline, and 
morality ; (3) Historical treatises, letters, and poems. It 
is not improbable that Alcuin w\is the w'riter of the famous 
Carolwe Boohs, i.s.site(l under the name of Charlemagne, 
winch denounced as idolatrous every foim of imagc-worehip 
A Life of Alcum, by Lorenz, was pnbli.shcd at Halle m 
1829, and ajiiiearcd in an English tran.slation, by iSleo, 
in 1837. 

ALCYONIUS, or Alcionius, Petefs, a learned 
Italian, born at Yenice in 1487 (died 1527). Distin- 
guished as a classical scholar, ho was employed fur some 
time by Aldus Manutius as a corrector of the press, and in 
1522 was appointed professor of Greek at Florence through 
the influence of Gralio de Medici. When the latter became 
pope, under the title of Clement VIT., in 1523, Alcyomus 
follow^ed him to Pome, and remained there until his 
death. Alcyoniiis published at Venice, in 1521, a Latin 
translation of seve al of the works of Aristotle, which was 
shown by the Spaniard Sepulveda to be very incorrect 
He wrote a dialogue entitled Medices Legcitm, sive de 
Exilio, in connection wnth which he was charged with 
plagiarism by Ins personal enemy, Paulus Manutius. The 
accusation, w’hicli Tirahuschi has shown to be groundless, 
bore that he had taken the finest passages in the work 
from Cicero’s Be Gloria, and that he had then destroyed 
the only existing copy of the original in order to escape 
detection. Tw^o orations on the taking of Rome by Cliaxles 
V., and another on the knights w'ho perished at the siege 
of Rhodes, are also ascribed to Alcyonius. 
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ALDAN, a river of Siberia, in the government of 
Yakutsk, w'hicli rises about 55° N. lat., and 125° E. long , 
and after flowing more than 300 miles in a north-east 
direction, turns to the north-west, joining the Lena about 
100 miles below Yakutsk. It bas a total length of over 
500 miles, for a considerable part of which it is navigable. 

ALDAN MOUNTAINS, the name usually applied to 
a branch of the Stanovoi mountains, which stakes off 
from the main chain in the diiection of the Aldan river, 
or to a part of this range. According to some geographers, 
however, the continuation of the Stanovoi range to Behring 
Strait, or even the whole mountain system of eastern 
Siberia, ought to receive the name. 

ALDBOROUGH, a town of England, in the West 
Riding of Yorkshire, 16 miles W.N.W. of York. It 
formerly returned two members to pailiiment, but w’as 
disfranchised by the Reform Act of 1832. The place is 
remarkable only from its numerous ancient remains. It 
was the Isarium of the Romans, and here and in the 
neighbourhood the remains of aqueducts, spacious build- 
ings, and tesselated pavements have been found, as well 
as numerous implements, coins, and urns. Population 
(1871) of the parish, which extends into the North Riding, 
2165 , of the town, 602. 

ALDE BURGH, or Alddoeougit, a market-town and 
watering-place m the county of Suffolk, 25 miles E.N.E. 
of Ipswnch. The borough was incorporated by a charter 
of King Edward YL, and in former times w’as a jdace of 
considerable extent , but the old town was gradually sub- 
merged by the encroachments of the sea. Further destruc- 
tion is now stayed by the accumulated sandbanks, and the 
place has become a favourite resort of summer vi-sitors. 
Fishing affoids employment to many of the inhabitants. 
The tovra is noted as the hiithplaco of the poet Crabbe, 
who was bom hero on 24th December 1754. A marble 
bust of the poet has been placed in the parish church. 
Aldehurgh was formerly a parliament iry borough, but was 
disfranchised by the Refoim Act of 1832. Population of 
the parish in 1871, 1990. 

ALDEQEEVER, or Aldegeae, IlEiNRTcn, a German 
painter and engraver, born in 1602 at Paderborn, fiom 
which he removed in eatly life to Soest. From the close 
resemblance of his style to that of his master, Albert 
Durer, he has sometimes been called the Albert of We.st- 
[ihaha. His numerous engraving, s, cliicfly from his own 
designs, are delicate and minute, though somcw’hat hard in 
style, and entitle him to a place in the front rank of tbe 
so-called “Little Masters.” Specimens of his iiaiutiiig aie 
exceedingly raie The genuineness of the w'ovks in the 
Vienna and Munich collections attributed to him is at 
least doubtful, the only unchallenged example being a 
l>ortrait in the gallery at Berlin. Aldegrevcr died about 
the year 1562. 

ALDER, a genus of plants {Almis) belonging to the 
order Betiilaceie, the best known of which is the common 
alder (A. ghitinosa). This tree thrives best in moist .soils, 
has a shrubby aijpearance, and grow’s, under favourable 
circiunstances, to a height of 40 or 50 feet. Under w'ater 
the wood IS very durable, and it is therefore used for piles. 
The supports of the Rialto at Venice, and many buildings 
at Amsterdam, are of aider-wood. Furniture is sometimes 
made from the wood, and it supplies excellent charcoal for 
gunpowder. The bark is astringent , it is used as a gargle, 
and also in tanning and dyeing. 

ALDERMAN, a wmrd derived from the Anglo-Saxon 
ealdomxm, compounded of the comparative degree of the 
adjective mid (old) and Tnan. The term implies the pos- 
session of an office of rank or dignity; and among the 
Anglo-Saxons, earls, governors of provinces, and other 
pavsons of distinction received this title. Thus we read 
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cjf tlie aldermannus totiiis Aufflice, who seems to have corre- 
spoucleil to the officer afterwards styled capitalis Justi- 
ciarius An^lke, or cliief justice of England; the alder- 
imnnus regis, jirobably an occasional magistrate, answering 
to our justice of assize, or perhaps an officer whose duty it 
was to prosecute for the crown, and aldermanmis cwnilaius, 
a magistrate with a middle rank between what was after- 
wards called the earl and the sheriff who sat at the trial 
of causes with the bishop, and declaied the common law, 
while the bishop proceeded according to ecclesiastical law. 
Besides these, wo meet with the titles of aldennannas 
civitatis, htrgi, castelli, hundredi sive xoapaitacldi^ &c. In 
uioderii times aldermen are oflice-beaiurs in the muiicipal 
corporations of England and Wales, and Ii eland Before 
the passing of the Municipal Corpoiation Act their func- 
tions varied according to the charters of the different 
burghs. By the statute 5th and Gth Will. IV. c. 7G, and 
.‘Id and 4th Viet. c. IIS, the aldermen aie elected by the 
councillors from among themselves (in Ireland, by the 
burgesses), fur six years, one-half going out every thiee 
yeais. The number of couucillois lu each borough varies 
from 12 to 48, according to its niagiutude. Oue-fouiih of 
the municipal council consists of aldermen, and three-fourths 
of councillors. In the mumeiital corpoiations of Scotland 
there is no such title as aldcriuaii, the office-bearers of 
corresponding rank there being termed bailies. The cor- 
])oration of London was not included in the Burgh Befom 
xVet, and the antiquated system reuiaius there in fuU 
force. The Court of Akleimoii consists of twenty-six, 
tw’cnty-five of wffioni are elected fur life by the freemen of 
the respective wards, who return two persons, one of wffiom 
the Court of Aldermen elect to supply the vacancy. The 
city is divided into twenty-six wauls; tw^enty-four of these 
send up one alderinau each, the other two combine to 
choose a twenty-fifth. The twenty-sixth alderman serves 
for the independent borough of Southw'ark, and is appoiuted 
by the other aldermen, who generally select tho senior from 
among themselves when a vacancy ucciiis The lord mayor 
is elected from such of the aldernieii as have soivod the 
office of sheriff; of these the Common Hall, which con- 
sists of the freemen of the diffeient wai’cls, select two, and 
the aldermen elect one of these to the mayoralty. The 
Court of Aldonneii act as magistrates for the city of 
London, and also possess authority of a jutlicial nature in 
the affairs of the corporation. The aldermen are members 
of the Court of Couunon Council, the legislative body of 
the corporation, which consists in all of 232 members, the 
remainder being elected annually by the freemen. In the 
United States aldermen form as a lule a legislative rather 
than a judicial body, although ‘in some cities they hold 
courts and possess very considerable magisterial powers. 

ALDEENEY, one of the Channel Islands, and the most 
northerly of the four, lies betiveen 49° 41' and 49° 45' H. 
lat., and 2° 9' and 2° 14' W. long., 7 miles to the w'ostwaid 



of Cape la Hogue, and is separated from the French coast 
by a narrow channel called the Eace of Alderney. The 
passage through this strait is rendered very dangerous in 
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Stormy weather by its conflicting currents; but through it 
the scattered remnant of the French fleet under TouivUle 
succeeded m escaping after the defeat of La Hogue in 1692. 
The harbour of Aldeiney is 20 miles distant from St Petei 
Port, Gueinsey, 45 luilos from St Helen's, Jersey, and 6C 
miles from Poitland Bill, tho nearest point of England. 
There is regular steam communication wutii Guernsey. The 
length of the island from N.E. to S.W. is 3^ niiles; its 
width about 1 mile, its gieatest elevation os 280 feet; and 
the area is about 4 squaie miles. 

The greater jiart of Alderney is a level table-land, more 
or loss cultivated. The land continues flat to the edge of 
tho south-eastern and southern cliffs, which present a mag- 
nificent succession of biolceu and perpendicular walls of 
rock. Tow’ards the north-west, north, and east, the coast is 
less rocky, and is indented by seveial bays of tamo and 
iialied aspect, of which those of Crabby, Brayc, and Longy 
are the most noticeable. Saiidstoiio, granite, and por- 
jjliyiy are the chief geological formations. From the 
importance of tho island in a niilitaiy sense, it has been 
foitified by a diain of defensive woiks, extending round 
the northern coast from the Chmque Fort on the west to 
Fort Essex on the east. The chfi's of the southern shore 
form a veiy sti'ong natural bulwark. An extensive granite 
bieakwaiter has been cunstrueU-d, lu’otectiiig the bay of 
Braye towards the west, intended to funn an additional 
defence, mid to conveit the bay into a secure harbour of 
refuge. Tlic w'oiks have cost upwards of a million and a 
quarter sterling; but the now harbour is not much resorted 
to, and the value of the breakwater as a means of defence 
haa been quostioued. Foit TounuUe stands on tlie eastern 
side of the new' harbour, and is a strong fortification, 
mounting 60 hea'^T’ guns, with bomb-iiroof barracks and 
pow'der magazine. 

The population of Alderney has increased rapidly of 
recent yeai-s, oil account of the extensive pubhc Avorks. 
In 1841 it Avas only 1030, in 1871 it Avas 2738. Tho 
inhabitants are Prutestauts, ar.d Alderney forms part of 
tho diocese of 'Wiiiche.ster. Though a French gatds lingers 
ill the island, English i.s generally spoken and universally 
understood. The climate is hcaltliy, and there is abun- 
dance of good Avator. Corn is groAvn, but much of the 
sandy soil is in grass, affording excellent pasture to 
the dimimitive but pretty coaa's for AAhich Alderney is 
famous. The only exports are cattle and early potatoes. 
St Amie’s, the town of the island, is situated at some dis- 
tance from the beach, overlooking tlie ueAV harbour. It is 
plainly built, but has a flue ueAV church in the early 
English style, erected as a memorial of the family of Le 
Mofcurier, long the hereditaiy governors of the island. 
The only other architectural feature Avorthy of notice is a 
Gothic arch built as a memorial of the late Prince Albert 
of England. 

Alderney seems to hav'e been knoAvii to the Piomaus as 
IHduna, and Eoniau as well as Celtic remains have been 
discovered. It is subject to the British crown, and is a 
dependency of Guernsey. Fur its history and relation to 
English legislation, see the article on the Cuannel 
Islands. The internal govermueut is vested in a judge 
apiiointed by the crowm, and six Jurats, chosen for life % 
the people, and these, with tAvelve doutainiers, who are 
liopular representatives, but have not the pow'er of A'oting, 
fom the legi.slature. Justice is adniinistered by the same 
judge mxA jurats, and several other officers. In civil cases 
an appeal may be taken to the royal court of Guernsey, while 
all criminal cases are referred to Guernsey for decision. 
Two companies of infantry and a battery of artillery com- 
pose the local militia. 

Off the western coast of Alderney there are many unin- 
habited rocky islands; and six miles to tho w'estwaid lie 
I — 6o 
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tLe Casquets, a groui^ of rocks extremely dangerous to 
ships coming up the English Channel. On these rocks 
there are three ligiithouses, uith revolving lights 112 feet 
above the water. 

ALDEPiSHOTT CAMP, a standing garrison for a largo 
force, situated about 35 miles from London, on the confines 
of Hampshire and Surrey. It was established in May 
1855, and was intended as a military Iraimug school, 
especially for officers of the higber grades Its germ is 
to be found in the temporary camp on Cliobham liidgos, 
formed in 1853 by Lord Hardinge, then cummander-in- 
chief, the success of which convinced him of the ncce.ssity 
of giving our troops practical mstiuction in the field, and 
affording our generals opportunities of manocuvrmg large 
bodies of the three arms. He therefore advised the pur- 
chase of a tract of waste land whereon a permanent camj! 
might he established. His choice foil on Aldershott, a spot 
ilso recommended by strategic reasons, being so placed that 
a force holding it covered the capital Nothing came of 
Lord Hardmge’a proposal till the experience of the Ciimean 
campaign fully endorsed his oiiiiuon. The lands at Alder- 
shott — an exteii&ive open heath country, si)arsely dotted 
by fir woods and mtersccted by the Lasiugatuke canal — ^were 
then acquired by the Crown. The first occupants of the 
camp were two battahons of the Guards and seven of 
embodied mihtia. On tlie return of the Crimean army, 
cavalry, artillery^, and infantry of the lino arrived and took 
possession of the linos of wooden huts and the permanent 
barracks, which had by this time been erected. Since then 
Aldershott has varied httle in its principal features. It is 
separated into two grand divisions, styled the north and 
south camps. Beyond the latter are the permanent cavalry 
and infantry barracks and the queen’s pavilion. Eaniham 
is the nearest town, being only 4 nides from the south 
camp; Guildford and Godaiming are 10 and 12 respectively, 
Wmdsor 18J, and Reading 21 miles The soil on which 
the camp stands is a hglit peat, and a fruitful source of 
discomfort to its inhabitanta A little wet turns it into 
tenacious mud, while a little sunshine produces a black 
<lust, not soon forgotten by those who have camiiaigncd 
in the “ Long Valley.” The force stationed at Aldershott 
•it the hcgiiining of 1874 was composed of 1 cavalry 
iiid 3 iiifaiitiy brigades ; in the former there were 3 full 
regiments, in the latter a total of 11 battalions, with soveial 
tlopots of regiments abroad. Besides these, there were 2 
batterios of horse and 6 of field artillery, 2 companies of 
Royal Engineers, and 4 tioops of Royal Engineers’ train 
fwith pontoon, &e); 7 companies of the Army Service 
Corps and 2 of. the Army Hospital Corps — ^to jirovide for 
transport, and the services of bakehouse and sl.iughter- 
house and hospital — made up the total strength of all ranks, 
as shown in the returns dated 1st January 1874, to 10,601 
men, 2198 horses, and 48 guns It is a lioutenant-geuerars 
comniaud,aiid one higlily prized, from its essentLally militaiy 
character and the practical experience it affords in handhng 
a considerable force. Sir Wilham Knollys (afteiwards comj)- 
troUer of the household to the Prince of Wales) was its 
first chief- He was succeeded by Sir John Pennefather; 
Sir James Scarlett followed; then Sir Hope Grant, who 
held the command in 1874. Naturally so largo a mihtary 
culony soon attracted other elemen's t > Aldershott heath. 
IVithin a few years a town of Aide shutt sprang up dose 
by, and increased rapidly. Here the professions and all 
trades are well represented, there are resiiectable solicitors, 
surgeons, bankers, brewers, many schools, a steam printing 
press, a weekly mihtary paper, and numerous shoj®. Dur- 
ing the summer months or “drill season” the enmp is a 
scene of mcessant activity, field-days and parados follow in 
rapid succession, and owing to the camp’s accessibility 
from London, the troops are often turned out at a few 
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hours’ notice to make a show for royalty or foreign 
visitors Yet there is much to beguile vacant hours ; many 
clubs — for cricket, croquet, racquets, and the drama — a 
gymnasium, and several excellent libraries. Admirable 
charities also exist for the assistance and relief of the 
soldiers’ wives and children (a. g.) 

ALDHELM, or Adelm, St, Bishop of Sherborne in tlie 
time of the Saxon hcjharchy, was born about the middle 
of the 7th century. Pie is said to have been the son of 
Kenred, brother to Ina, king of the West Saxons; but, in 
the ojjiiiion of Wilham of IMalmcsbiiry, his father vras no 
more than a distant relation to the king Having icceivod 
the first part of his education in the school of Moildulf, a 
learned Iiash monk, he iiavolled in France and Italy for hia 
unprovenieiit. On his letnni home he studied some tune 
under Adnan, abbot of St Augustin’s in Canterbury, tlie 
most learned professor of the sciences who had ever been 
in England The fame of his learning soon spread, not 
only in England, hut in foreign countiies. Learned men 
sent him their writings for his criticism, among otlicrs, 
a son of the king of Scotland is said to hav'e sent hia 
comi)obilions to Aldhelin, “entreating Lini to give them 
the liiht i)oli.sh by rubbing off their Scotch rust,” Ho was 
the first Enghshman who wrote in the Latin language, 
both in prose and verso , and he composed a hook for 
the instruction of his countiyincn on tho prosody of that 
language, Bede says that Aldhohn “was a man of universal 
erudition, having an elegant style, and being wonderfully 
well acquainted with books both on ithilosophical and reli- 
gious subjects.” Ills Latin was m later times considered 
somewhat barbarous and corrupt. From one of his letters 
to HedJa, bishoj) of Winchester, concerning the nature of 
his stuches wdiilsl at Canterbuiy, he appears to have been 
indefatigable in his endeavours to acquire every S 2 ) 0 cies 
of learning m las 2 )owei, Fur a coi)y of tins cunous 
ejiistle see Henry’s II t dory, vul. ii. ji. 320. King Alfred 
declared that Aldlielm was the best of all the Saxon 
I)octs; and a favourite song, which w’as universally sung in 
his time, nearly 200 years after its author’s death, was of 
his comjiosition. He was a musician as well as a itocl, and 
made his own sengs the medium of instruction and refine- 
ment to his barbarous countrjmien. After having govcrne<l 
tho monastery of Mahuesbiiiy, of which he was the founder, 
about thirty years, he was made bishop of Sherborne, where 
he died m May 709. 

He wiote — 1, De och Viliis P/ hicijinlihni. This tivati.se is extant 
in the lUbliolh'ca Patinm of Canisius 2. Ainiyimitim Vcruvs 
Millc Tins, with several other jioeins of hi.s, was iiuhhslieil hy 
Majtin Dehio at lleiitz, 1701, 8vo 3 A hoot aihliessed to a 
certain king of Noithumhorl.iuil named Alfiid, on various sulijects. 
i . I>e Piia Momchui'Uin 6 I)e Ltuule Bandmim. 6 . he Anlk- 
nietiea. 7. he Adiohigm 8 A hook on tlu’ inislake of tlie Hiitons 
roncciniiig the celehiation of Eastei ; jnuited hy Soiiuis, 1576- 
0 he Lmiile Viryimbttis ; puhhblied among lletle's OjmsniLi. 
Resides these, he wivte many sonnets, ejmstles, and honnlies iu llie 
Suxon langiuigp. 

ALBINE EDITIONS. See Manutius. 

ALDINI, Giovaxxi, a distinguisbed jdiysicist, horn at 
Bologna on the 10th Ajiril 1762 (died 1834), was the 
nejihew of Galvani, and brother of the statesman Count 
Antonio Aldiui, Devoted from his youth to the study of 
natiu’al science, he was chosen in 1798 to succeed his former 
teacher Ganterzani in the chair of jiliysics at Bologna. 
His most important service consisted in the numerous 
experiments by wLich he sought to secure the better aiqdi- 
catiou of science to practical jiurjiGscs. The subjects of 
galvanism, the illumination of lighthouses hy gas, and an 
asbestos or firejironf fabric engaged his special attention, 
and on all of them he published the results of his researches- 
He was ma.stor of the leading European languages; and 
most of his works were published in Italian, French., and 
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English. Aldini -w^as one of the founders of the National 
Institute of Italy, and among his scientific honours he 
counted the gold medal of the Eoyal Society of London, 
and the prize of the Institute of France. In recogmtion 
of his merits, the emperor of Austria made him a knight 
of the Iron Crown and a councillor of state at Milan, where 
he died on the 17th January 1834. He left by will a 
considerable sum to found a school of natural science for 
artisans at Bologna. 

ALDBED, Ealdeed, or Aleed, a prominent eccle- 
siastic in the 11th century, was successively abbot of 
Tavistock, bishop of Worcester, and archbishop of York 
He was promoted to the sec of Worcester in 1046, and in 
1050 was sent on a special mission to Rome by Edward 
the Confessor. In 1054 he went as ambassador to the 
court of the Emijoror Henry III. with the object of nego- 
tiatingfor the return of Edward the iEtheling from Hungaiy, 
and remained a year at Cologne. In 1058 he undertook 
and accomplished a journey to Jerusalem, a pilgrimage 
which no English bishoj) had ventured on before. He was 
appointed archbishop of York in lOGO, and }U'ocecded to 
Rome to obtain the pallium j hut the pope at first refused 
to confirm the appointment. At length, however, Aklred 
was duly invested with the robe of office on condition of 
Ins resigning his former see, which he had continued to 
hold till that time. On the death of Edward (lOGG) 
Aldred sided with Harold, and officiated at his coronation; 
but after the battle of Hastings he made submission to 
WiUiam, and poured the saciod oil on the head of the 
Conqueror ere the year was completed iii which lie had 
crowned Harold. Theio are several tiaditions, uLioh may 
be regarded as having some foundation in fact, that repre- 
sent Aldied as adimnisteriag rebuke to William in the 
interests of his countrymen or in defence of his church’s 
rights. At the same time, he remained f.uLhful to William, 
and when the English rose in the north against the Nor- 
mans, he counselled submission. He died at Yoik, Sejit. 11, 
1069, of grief, it is said, becau.se of the threatened attack on 
Lis city by the combined forces of the EuglLsh and Danes 

ALDRICH, Dr Henev, theologian and j>liilo.sopher, was 
born in 1647 at Westminster, and was educated at the 
coUegiate school there, under Dr Busby In 1662 he 
entered Christ Church College, Oxford, with which he con- 
tinued to be intimately connected during his wIkJo life. 
He took so conspicuous a part in the controverey with the 
Roman Catholics during the reign of James 11. , that at the 
Revolution the deanery of Christ Church was confoiTcd 
upon him, Massey, the popish dean, having fled to the con- 
tinent. In 1702 he was appointed rector of Wem in Shrojv 
shire, but continued to reside at Oxford, where ho died on 
the 1 4th Dec. 1710. He was buried in the cathedral without 
any memorial, at his own desire, Aldrich was a man of 
unusually varied gifts. He is best known as the autlior of 
a Compendium Ai'tis Logicce, a work of almost no value in 
itself, but historically important as being for uj)wards of a 
century the manual in exclusive use at Oxford. His claims 
to distinction as a musician and an architect, though not so 
widely recognised, are much better founded than his repu- 
tation as a logician. He composed a number of anthems 
and church services of very considerable merit, which are 
still frequently sung in cathedrals. He also adapted much 
of the music of Palestrina and Carissiini to EngKsh words 
with gi-eat skill and judgment. The catch “ Hark, the 
bonny Christ Church bells” is one of his most admired 
compositions in the hghtor style. Aldrich wrote a treatise 
on architecture; and practical evidence of his skill in the 
art may be seen in the church and campanile of All Saints, 
Oxford, and in three sides of the so-called Peckwatcr 
Quadrangle of Christ Church College, which were erected 
after his designs. 
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In classical scLolarshiji DTAldiicli bad some rojmtatiou. TLo 
SIuitB Anglicance contams two specimens of Ills Latin verse, tho 
subjects being the accession of King "William and the death of the 
Duke of Glouceslci. A humorous Latin version by Aldiich of tho 
popular ballad — 

“A soldier and a sailor, 

A tinker and a tailor,” &c , 

has been preserved by Sir John Hawkiiis. Another specimen of 
Ills wit IS fuiTushed by the following epigmni, entitled “Caiisas 
IJibendi,’' which some, however, have aseiibed to Pere Sirmond : — • 
/fi Icne quid memini, Cunuce sunt quinque lihendii 
ITospitii, Adeentus, piwsens Sitis, atqiie futura, 

A at Vmi Jjonilus, nut quodibet altera Causa. 

The tiaiiJalion runs— 

If (111 ray theme 1 iiglitly think, 

Tlic'ic aie five rea.sonb wliy men diiiik • — 

Good nine; a friend, because I’m dry; 

Or le.st I should be by and by ; 

Or — any othur reason why. 

ALDROVANDI, Ulisse, a celobratod naturalist, born 
of noble jiaveutage at Bologna on tho lltli Sept. 1522 
(died 1G07). 'While a boy he was jiage in the family of a 
nch bishoj), and aftenvards apprentice to a merchant in 
Brescia. Commercial pursuits soon became distasteful to 
him, and he turned hia attention to law and medicine, 
studying first in his native town and afterwards at Padna. 
In 1550, having been accused of heresy, he was compelled 
to proceed to Rome in order to vindicate himself before 
the Inquisition, which gave him a conditional acquittal. 
In Rome he puhlrshed his first work, a treatise on ancient 
statuary. Here he made the acquaintance of the eminent 
naturahst Roiidelet, from whom it seems not unlikely 
that he derived the mqmlse towards what became from that 
tune his exclusive study. On his return to Bologna he 
devoted Imnself specially to botany, under the teaching of 
Lucas Ghmo, then i)rofossor of that science at the univer- 
sity In 1553 he took his doctor’s degree in medicine, 
and in the follimmig year he was appointed professor of 
pln]o.soi)hy and also lecturer on botany at the university. 
In 1500 he was transferred to tho chair of nalural Listoi’y, 
which ho Continued to occu2)y until rendered infirm by age. 
At his instance the .senate of Bologna established in 1508 •! 
botanical garden, of which he was a[) 2 )ointtid tho finst director. 
He was also instrumental in founding tho still exi.sting 
jmblic museum of Bologna, which contains, Ci3i)ecially in 
tho natural history department, a large number of si>cci- 
incns collected by Aklrovandi. To jirocure these it is be- 
lieved that he visited i^ei’sonaLy most of the countries of 
Eui’ope, though the details of his journeys have not boon 
jireserved. Some idea of the extent of his labours may be 
gathered from tho fact that his herbarium occiqiiod sixty 
large folio volumes. To the other offices held by Aldro- 
randi was added that of iusi)ector of drugs, in which 
capacity he imblished in 1574 a work entitled Antidotarh 
Bimoniensu Epitome, deserving of notice a.s furnishing tho 
model according to which nearly aU subsc(]ueut pharma- 
copacias have been compiled. 

Tlip results of Alilravaudi’s vnrions vosearchi’s weiv embodied in 
his magmm ojms, wlueh was dvaigiied oii tbu most comjdide soak, 
.so os to include everything tlmt was known about untuial ]ii,story. 
The first three voliinies, comprising his oniithologj'', were published 
in 1599. Tlireo more, treating of insects and mollusea, ajiiiearod 
during the author’.s lifetime. The seven volumes which eoiuplctf'd 
the work were com])iled fiom Aldrovandi’s manu-scrijit mateiials, 
under the editorship of several of his pupils, to whom tlie ta-sk was 
entrusted by tlie senate of Bologna. The work was cniiched by a 
hirge numlwr of idiitoriiU illustration.s, prejiared at gi*eat oxp<‘n8P, 
the author having, it is said, employed .several celebmted artists for 
thirty yearn. Among these wore Lorenzo Bcnini of Florence and 
Christopher Ooriolunus of Nuremberg, It has been said, indeed, 
that the cost of the undei-taking was so great as to exhaust its 
auUioris means, and that he died penniless and blind in the puTilic 
hospital of Bologna. This, however, is jirobably incorrect, at least 
a.<) re^rds the allegation of poverty. Published records of the senate 
of Bologna show that it liberally supported Ahhovaudi in his under- 
taking, douhling his salary soon after his ai»])ointmeiit as professon 
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and beeto^'ving on hhu fiom time to time sums amounting in all to 
40,000 croiTOS. If, tlieiefore, he died in tho pnhhc hospital, he 
jiiobably went theie foi the better tieatment oi his disease. His 
death occmTed on the 10th Nov. 1607. 

Aldiovandi was chiefly remaikable for laborious and i»atient 
reseai’ch. He seems to have been totally destitute of the critical 
f.ieiilty , and haidly any attempt is made in his OTeat woik to classify 
facts or to distinguish between the tine and tlie fabulous, the im- 
portant and the ti’ivial. Much is thus included that is of no 
scientific value, but it also contains much iiifoiiuation of veiy gi-eat 
Intel est to the uatiualist. 

ALDSTONE, or Alston Moor, a market-town of 
England, in the county of Cumberland, situated on an 
eminence near tke South Tyne, 19 miles ES.E. fioin 
Carlisle, with which it is connected by railivay. The 
surrounding country, which is bleak and desolate, conlams 
lead mines, mostly belonging to Greenwich Hospital, for- 
merly very valuable, but now almost exhausted Thread, 
flannel, and shot are luaunfacturcd in the towm. Pojdu- 
Ution (1871) of parish, 5680; of town, 2G27. 

ALE, a fermented liquor obtained from an infusion of 
malt, and differing fiom beer chiefly in having a less pro- 
l>ortion of hops Before tho introduction of hops into 
England from Flanders, about 1524, ale was the name 
exolnsively apphed to malt hquor, the term beer being 
gradually introduced at a later period to describe hquor 
biewed with an infusion of hops. The two words, however, 
are now used with httle distinction of meaning. Ale, the 
wane of barley, is said to have onginally been made in 
Egypt. The natives alike of Spain, France, and Bntaiu 
all use an infusion of barley for tlioir ordinary liquor, 
which was called ceslia and ceria in the first country, 
cerevisia in the second, and curmi in the third — all 
literally importing the strong water, 

“All the several nations,” says Pliny, “ who inhabit the vest of 
Hurope have a lupior with which they intoxicate themselves, made 
of corn and water. The manner of making tins liquor is sometimes 
different in Gaul, Spam, and other countues, and is called by many 
vaiious names, but its natuie and properties are everywheie tlie 
s luie The people of Spain, in paitieular, brew the liquor so well 
that it will keep good a long time So oxcpusite is the cuniimg of 
mankind in giatifying tlieir vicious appetites that they have 
thus invented a method to make water itself intoxicate.” 

The method in which the ancient Britons and other 
Celtic nations made tlicir ale is thus described by Isidorus 
and Orosius ; — 

“ The gi.iin is steeped in water, and made to germinate, by which 
its sjurits aie excited and set at hbeity, it is then dned and 
ground; after which it is infused in n certain quantity of uater, 
uhiuh, being ferniouted, becomes a pleasant, wmming, strengtii- 
euing, and intoxicating liqiioi.” 

This ale was most comnioiily made of barley, but some- 
times of wheat, oats, and millet. Ale wms the favourite 
liquor of the Anglo-Saxons and Danes, Before their con- 
version to Christianity, they heheved that drinking large 
and frequent draughts of ale was one of the chief feliaties 
which those heroes enjoyed who tvere admitted into the 
hall of Odin. Anciently the Welsh and Scots had two kinds 
of ale, called common ale and spiced ale, the relative values 
of which were thus appraised by law : “ If a farmer had 
no mead, he shall pay two casks of spiced ale, or four 
casks of common ale, for one cask of mead." By this law 
a cask of spiced ale, nine palms in height and eighteen 
palms in diameter, was valued at a sum of money equal in 
value to £7, 10s, of our present money; and a cask of 
common ale of the same dimensions at a sum equal to 
£3, 15s. This is a sufficient proof that even common ale 
at that period was an article of luxury among the Welsh, 
which could only be obtained by the great and opulent. 

For details as to the process of manufacture, statistics, 
&c., see Brewing. 

ALE-OOhnSTER, an officer appointed yearly at the court- 
loot of ancient manors for the assize of ale and ale-measures. 
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The gusiaioo’es cervisice — called in different localities by 
the different names, ale-tasters,” “ale-founders,” and 
“ ale-connors ” — were sworn to examine beer and ale, to 
talce care that they wore good and wholesome and were 
sold at proper jiriccs In London, four ale-conners are 
still chosen annually by the liverymen in common hall 
assembled, on ISIitlsummer Day. Since ale and beer have 
become excisable commodities tho custom of aiipointing 
ale-tasters has in most places fallen into disuse. (For the 
means now employed to test the quality of ales, see 
^Adulteration, p 172 ) 

ALEAMDRO, Girolamo (Hieronymus), cardinal, 
coiumouly called “ the Elder,” to distinguish him from his 
grand-nephew of the same name, was boin at IVIotta, near 
Vciuce, on the 13th of February 1480 (died 1542). He 
studied at Yonice, and while still a youth acquired gicat 
rejjutation for learning. In 1508 he went to Paris, on 
the invitation of Louis XII , as professor of belles letties, 
and ho held for a time the position of rector in the uni- 
versity. Eutenug the service of the piiiice-bishop of 
Lioge, he was sent by tliat prelate on a mission to Romo, 
where Pope Leo X. retained him, giving him (1519) the 
office of hbranan of the Vatican. In the autumn of 1520 
ho wont to Germany to he present as papal nuncio at the 
coionatiou of Chailes V., and in the fuUowing spring he 
appeared at tho diet of Worms, where he headed tho 
opposition to Luther, advocating tho most extreme measures 
to repress tho doctrines of the Reformer. His conduct not 
merely called forth the fiercest denunciations of Luther, 
but estranged from him Erasmus, who had been his 
intimate friend at Venice The edict against the Reformer, 
which was finally adopted by the emperor and the diet, 
was drawn up and proiiosed by Aleandio After tho close 
of the diet the papal nuncio went to the Netherlands, 
where he kindled tho flames of persecution, two mouk.s of 
Aiitweiqt, the first maityrs of the Reformation, Ix'ing burnt 
to ashes in Bru-ssels at his instigation. In 1523, Clement 
VIL, having appointed him archbishop of Brindisi and 
Oria, sent him as nuncio to tho court of Fiaiicis I. Ho 
was taken prisoner along with that monarch at the battle 
of Pavia (1525), and was only released on the payment of 
a heavy ransom. He was subsequently employed cn 
various papal missions, especially to Gennany, hut was 
unsuccessful m preventing the German princes fiom making 
a truce with the Reformers, or in checking to any extent 
the iwogress of the new doctrine.^. In 1 538 Paul III. con- 
feired upon him tho cardiral’s hat, when he took the title 
of St Chiysogonus. He died at Rome on tho 31st January 
or 1st Febraaiy 1542. 

Aleandro coiiquleil a Lc,cinni Gi a'cn-Lufunm, and wrote Latin 
verse of eoiisidnaldi* iiicnt. The Vntn'au lihiaiy eontaim a volume 
of niamiscript letters and other doeuincnts written hy him in con- 
nection with his v.iiious niis.sions again.st Luther. Its liiotorieal 
value renders this the most iuiportant of Ins works. 

ALEMAN, Louts, Arclibishop of Arle.s, and Cardinal of 
St Cecilia, was born at Bugey in 1390. He was one of 
the presidents of the Council of Ba.sle in 1431, and led the 
party that maintained the suiireinacy of councils over popes 
in ox>position to the claims of Eugenins IV. It was on 
his motion that the latter was deposed by the council, and 
Felix V. elected in his stead, Eugenins thereupon deposed 
the arch-pope, and deprived Aleman of all his ecclesia.stical 
dignities, but these were restored by Nicholas V. in 1447, 
Felix V. having previously resigned, on the advice of the 
cardinal. In 1527 Aleman was canonised by Pope 
Clement VII. 

ALEMANNI, a large German tribe on the Upper Rhine. 
They are first mentioned by Dion Cassius, who relates 
that the Emperor Caracalla gained, in 213 A.D., a victory 
over them on the hanks of the Maine, and thence assumed 
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the surname Alemanmciis, The oiigin of this tiibe, and 
the country from which they came, are unknown ; but we 
have a distinct statement, which is apparently confirmed by 
the very name of the people, that they had flocked togcthei 
from all parts, and were a mixed race. They proved most 
formidable euemios to the Eomaiis as well as to tlie Gauls, 
their western neighbours, who to this day apply the name 
Alenianni (Allemands) to all the Germans indiscriminately, 
though the Alemanni, jiroperly so called, occupied only 
the country between the Maine and the Danube. lu the 
leign of Aurelian, 270 An., they attempted to invade 
Italy, but were repulsed. After the death of that emperor, 
however, they renewed their attacks by invading Gaul, 
and ravaging the country at dilTei’ent times. Seveial 
undertakings against them were of little avail, until in 
357 A.D. the Emperor Julian completely defeated them in 
the neighhouiliood of Strashurg, where all their forces 
were assembled under seven chiefs. This and other defeats, 
however, did not break the power of the Alemanni, who, 
being pressed on by other barbarians in the noith, were 
forced to advance southward and westward to conejner 
new countries for themselves. Hence, after the imdtllo of 
the 5th century, we find them established not only in the 
country now called Suabia, but also in a pait of Switzer- 
land and in Alsace. In these countries the Alemanni 
have maintained themselves over since, and the gicatcr 
part of the modern Suabians and the northern Suiss aro 
descendants of tliat ancient race. 

ALEMPJO (Arab. alanUfi, cognate to the Creek 
an apparatus for distillation, used chiefly by the alehonn.sts^ 
and now almost entirely superseded by tlio retoit and the 
worm-still. It varied considerably in fonn and construc- 
tion, but consisted essentially of throe parts — a vessel con- 
taining the material to bo distilled, and called, from its 
gourdhko shape, the cuairhli , a vcs&ol to i ocoive and con- 
dense the vapour, called tlio head or ctipital; and a receiver 
for the spint, connected by a pipe with the capHaK The 
entire apparatus was sometimes constructed of glass, but 
as this rendered it very expensive and brittle, it v’as im.ro 
usual to make the cucurbit of copper or earthenware, and 
the capHal alone of glass. 

ALEMTEJO (Spanish Alentejo), a province of Portu- 
gal, bounded on the H. by Beira, on the E. by Spanish 
Estremadura and Andalusia, on the S. by Algarve, and on 
the W. by the Atlantic and Portuguese E-streraadiira. Tt 
lies between 37° 20' and 3S° 40' N. lut., and 6° 45' and 8° 
53' W. long., and has an area of 10,225 square miles. 
Alemtejo is traversed by several mountain ranges, whose 
height does not generally rise much above 2000 feet, though 
one of the jicaks of the Sierra do Monchique has an elevation 
of 4050 feet. The principal rivers are the Guadiana, which, 
crossing the Spanish frontier, flows southward thiough the 
province ; and the Sado, which rises in the Sierra de Mon- 
chique, and fl.ows to the north. Farther northward are the 
Soro and the Zatas, tributaries of the Tagus. All these 
rivers receive numerous affluents. There are several exten- 
sive plains, notably that of Alemtejo, the largest in Portugal, 
lying S.W. from the mountains of Portaiegre ] and that of 
Ourique, in the southern part of the province. Some por- 
tions of these plains are fruitful, others marshy, while large 
tracts are mere desolate wastes. The climate in the lower 
parts of the country is exceedingly hot, and is rendered 
unhealthy in summer by the stagnant marshes. Towards 
the Spanish frontier the soil is fertile, and in the south 
the country is covered by extensive forests of oak, pine, 
chestnut, cork, and holm, especially on the sides of the 
Sierras de Monchique and Caldeiraon. In tbe more fertile 
parts of the province, grapes, figs, citrons, pomegranates, 
and other fruits are produced. Wheat, maize, and rice are 
grown, and some attention is given to the rearing of mules, 
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asses, goats, cattle, and sheep. Agriculture is, however, in 
a backward state, the sparse popidation being mostly con- 
centrated in the towns, leaving extensive districts unculti- 
vated and almost uninhabited Droves of swine are fed 
on the waste lands, grovdng to a gieat size, and affording 
excellent hams H-lincrals are to be found in the moun- 
tains, but they are little wrought. Manufactures scarcely 
exist, being confined to the preparation of oKve oil ctf 
particularly good quality, and the maldng of earthenware, 
woollen clotlis, and leather. For administrative purposes 
Alemtejo is divided into three districts — Boja, Evora, and 
Portalegre, and it contains 50 communal divisions and 
315 parishes. The chief towns are Evora, Portalegre, 
Elvas, Boja, Estanioz, and Moura. There are no seaports 
of importance in the province. Population in 18CS, 
332,237. 

ALENQOhT, the chief town of the French department 
of Onie, situated in a wide and fertile jilain, on tho Sarthe, 
close to its confluence with the Briaiite. It is a clean, 
regularly-built town, with broad handsome streets. It is 
the seat of a bishop; and the Gothic church of Notre Dame, 
called the cathedral, is a fine building of the 1 6th century. 
Tho only remains of the ancient castle of Alonfon are 
three towera that fonn part of the present town-haU. The 
lacc known as “ point d'Alenjon ” is the most noted manu- 
facture of the town, although of late years its importance 
has .somewhat dimiiiished. Among the other industries 
are tanning, spinning, bleaching, linen manufacturing, and 
cidei -making. Tho cutting of quartz crystals, often called 
Alciifon diamoiuls, is also carried on. Alcnjon was a 
l)lace of small importance when it was handed over to the 
Normans by Cfliarles the Simple in tho beginning of the 
10th century. In 1025 it became subject to the De 
Eclesme.s, counts of Aleii^on, by whom it was enlarged 
and fortified. It w’as ceded to King Philip Augustus in 
1221 by Alice, the heiress of the last count. The duchy 
of Alonj.on was created about the end of the 14th century, 
and remained with the original family, a branch of the 
house of Valoi.<, until the middle of tho 16th. The town 
was repeatedly taken and retaken in wars with Henry V. 
and Henry VI. of England, and also in the time of the 
League. In the war between France and Germany, Aloujon 
was taken by the Gormans under tho Grand Duke of 
Mecklenburg on the 17th of January 1871. The towns- 
people did not offer much resistance. The mayor and 
nmnicipahty were, indeed, in favour of yielding without a 
struggle ; but the newly-appointed prefect, an ultra-repub- 
lican, insisted on a more martial policy. A feeble skirmish 
took jilaco outside the towm on the evening of the 16th of 
J annary, and the grand duke entered on the following morn- 
ing wdthout any further opposition. The Germans, as a 
punishment for the previous resistance, imposed on the 
citizens a fine of 300,000 francs, besides a large contribu- 
tion of, Kittle, com, and other provisions. Population 
(1872), 16,037. 

ALENIO, Gittlio, a missionary of the Jesuit order, 
bom at Brescia in 1582, died 1649. He became a member 
of the order in 1600, and arrived at Macao as a propa- 
gandist in 1610. For upwards of thii-ty years he laboured 
to spread Christianity in China, adoxiting, in accordance with 
the principles of his order, the dress and manners of the 
country. Ho was the first who planted the faith in tho 
province of Kiang-Si, and he built several churches in the 
province of Fo-Kien. He comiDosed a number of woiks in 
the Chinese language, of which he was thoroughly master, the 
most important being a Lije of Qkrist and a Cosmography. 

ALEPPO, or Haleb, a city of Syria, capital of the 
Turkish vilayet of the same name, in 36° 12' N. lat., 37° 12' 
E. long., 70 miles K of the Mediterranean, near the N.W. 
extremity of the great Syrian desert. It occupies the site 
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of tlio and cut BeraUf aiiJ. ia a place of great antiquity. 
After the Jeatruction of P<iluiyra it speedily became the 
great emponiim of the trade between the hloditerranean 
and the countries of the Ea^t. It tvas uvci whelmed by the 
flood of Saracen invasion in 63Sj and in 1200, and again 
in liOl, it tvas plundered and laid waste by the Tai-tars. 
It finally came into the possession of the Tiu'ks in 1517 
To tlio east of the modern city extensive reuiaiua of its 
ancient grandeur have been diseovorcd. 

Aleppo is built uii eight low hillocks, and is euchcled 
by limestone hills of greater elc^ ation, wlide beyond these 
stretches a fertile plain. The liver Kocik, the ancient 
Chains, flows through the loivn, and loses itself in a 
morass 18 miles difstaut. It is &ul*juet to floods m udnter, 
when it overflows its banks, and iiiundatos the neighbour- 
ing gardens. The city is sin rounded by a stone wall, 40 
feet high and 3} miles in circuit, erected by the Saracens. 
This w'all 13 flanked by fieqiicut iow'ors, but the <htch le 
partially choked upj and the city, huuig coimiiaudcd by 
the adjacent heights, is enliroly indefousible. The wall is 
pierced by seven gales, which arc known by different 
names. Outside the city there are laige iircgnlar subuiks, 
erected after the great earthquakes of 1832 and 1830, and 
increasing the circint of the place to 7 miles. The city 
suffered very .severely by the eartli<j[uuke of 1822, two- 
thirds of the inhabitants rvero swaUowcel iq>, the citadel 
and many of the mosques were overtluwn, and a great 
part of the town was laid in ruins. Before the occiirrciice 
of these disasters Aleppo -was the fairest and cleanoK.t of 
Turkish cities; and although it has only paitially rccuvoied 
fiom their calamitous 011001.3, it has still an attractive ap- 
pearance, o.spoeially wdioii the white iiiiiiaiots of its nume- 
rous mosques, .and its houses, picturesquely placed on the 
terraces of the hills, are viewed from a distance. The 
houses are built of freestone, with flat roofs, and aio gene- 
rally of two or three storey.s. One of the mosques, that 
of Zacharias, is held in peculiar vcnoralion by the Jtoslem 
inhabitants. A now citadel has been erected in tlio N.W. 
part of the town; and be.side.s many mo.sques, warehouses, 
and bazaars, there are several Cliriatiau churches ami 
schools, and also Tuilchh schools, libraries, and ho-spiluls. 
Aleppo is the seat of a Giouk and Armenian, patriarch, 
and of a Maroiiite bishop. The Mahometan, the Chris- 
tian, and the Jewish portions of the population dwell in 
sejjarate quarters of the town. 'Water is brought to the 
city by an aqueduct from a di.stancG of S nnlc.s, and snp- 
phes upwards of 200 founlain.s, uia.s.sive .structm-cs slaiid- 
iiig in the stroots. Among the chief attractions of AJei)po 
are its gardens, which extend continuously fur about 12 
miles S.E. of the city. They are watered by the Kocik, 
and produce abundance of fiuit and cidinary vegetables; 
but their most celebrated production is the pistachio-nut, 
which is regularly cultivated. 

^ Formerly Aleppo stood in the first rank among the 
cities of Asia Minor as a place of trade; and it is still the 
emporium of Northern Syria, and has extensive commercml 
relations with Diaibekir and the upjier pails of Anatolia, 
and also with Mosul and Baghdad. Large caravans r&surt 
to Aleppo from those and other eastern places, and the 
impel ted foreign goods ai-e brought by caravans from the 
ports of Scanderoon or Alexandi'etia and Latakia. The 
construction of a carriagc-road between Aleppo and Alex- 
andretta has been commenced, but no progress whatever 
was made with it during 1872. Trade is conducted in 
Aleppo by more than 100 iiiercaiitile houses, several of 
them British; hut no commercial bank has as yet been 
established in the province. The principal manufacture 
of the city consists of vaiioiis kinds of cloth, of silk, cotton, 
and wool, some flowered and shaped, others woven with 
gold and silver thread. These cloths have long been famous 
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thi-oughout the East, and the manufacture of thorn employs 
about 6400 looms. A largo amount is invested in the 
manufacture of carpets, cloaks, and girdles There aie, 
bcsidc.s, iiumeruiis soap, dyeing, and piiiit works, and also 
rope-walks. In addition to cloth.s, the exports include 
wheat, sesame, wool, cotton, oil, scaiiimuiiy, galls, pistachio- 
nuts, caincLs’ hair, itc. , while the imports chiefly consist of 
Em I ipoaii manufactured goods and colonial produce. Thu 
aggreg.itc value of the trade of the province exceeded 
£1,500,000 in 1873. 

The air of .iUeppo is dry and i)iciciiig, but not iiisalu- 
biious. The oily, however, as well as the envii’ons, ia 
.subject to a siugidar epiduiiiic disorder called the boil of 
xUeppo. It attacks the inhabitants chiefly in their child- 
hood, and the iileors, which last for a year, commonly 
break out on the face. This malady is seldom fatal, and 
does not lea'’^o any hurtful effects except the scars, by vhicli 
almost all the iiih.ibiiauts arc disfigured. The causes of 
the clisca.so have not been discovered, though some have 
supposed it due to the quality of the water. Aleppo is 
also oubjoct to the lavagos of the plague, the rocurreiiec of 
uliichis .luUcipated by the luliubitanls every ten years. 
Its effects are roudcied the more deadly by the blind 
fatalism of the Tuiks, who cannot be persuaded to take 
any procauliun.i against the progrc.s.s of this dreadful dis- 
ta.ic. In the cud of last ecjituiy about 60,000 of the 
mliabitaiitd Were swept off by one visitation; and that of 
1827 was also voiy severe. 

By the vivilatiuiis of the plague, the earthquakes, the 
choluia of 1832, and the oppression of the Egyptians while 
Sjaia uas subject to Mehemet Ali, the population of 
Aleppo lia.s been much reduced. In tlio earlier part of the 
coiitury the inhabilants numbered over 200,000; but the 
population is now estimated at less than 100,000, of whom 
ir»,D00 arc Chri.stian.3, 4000 Jew.s, and the remainder 
mo.stly Mahometaim. ^^though the Cluistiaiis enjoy lulu- 
1 alien at the hands of the Turkish goi'eriiment, they have 
uevortholo.ss been exposed to frequent persecution tlirongli 
the jeulou.sy of the turbulent Mahometan population, Tho 
tumults of 1800 and 1862 occasioned some bloodshed, and 
could only bo suppressed by force of arms. In the former, 
property to the amount of a million sterling ivas destroyed. 

_ ALES, or Aless (*\.l£sius), Alexander, a celebrated 
dmne of the school of Aiig.sburgj was bom at Edinburgh 
on tho 23d April 1500 (died 1505). His name was origi- 
nally Alane, and that by which ho is more gunerally known 
(derived f.oin aXcciva)) was assumed by him when ho w^ent 
into exile. ITo studied at »St Andrew's in the iicwly- 
founded cullego of St Leonards, where ho giaduated in 
1010. Some time afteiavards ho ivas appointed a canon of 
the coUegiato church, and in this office lie at first contended 
vigorously for tho scholastic theology as against the doc- 
trines of the Itoforiaers. His view's w'cro entirely changed, 
how'cver, on the occabion of the execution of Patrick 
iramilluii in 1028. He had boon chosen to meet Ifuiuil- 
ton in controversy, wfitli a view to convincing him of his 
eiTors, hut the arguments of the Scottish proto-martyr, 
and above all the .spectacle of his intrepid conduct at the 
stake, inii»rcssed Alcsius so pow'crfuUy that he was entirely 
won over to the cause of tho riefurmer.s, though for a time 
he did not make the fact known. A sermon which he 
preached against the dissoluteness of the clergy gave groat 
offence to Prior Hopbum, w'ho cast him into prison, and 
might have carried his resentment to tho extremesi limit 
had not Alcsius contrived to escape to the Continent in 
1531. After IravoUiiig in various countries of northern 
Europe, he settled dow'n at Wittenberg, where ho made 
the acquaintance of Melancthon, and signed the Augsburg 
coiifeasion. Meanw'hile he was tried in Scotland for 
heresy, and condonmed without a heaiing. In 1633 a 
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decree of the Scottiish clergy, prohibiting the reading of 
the New Testament by the laity, drew from Alesiiis an 
ably-argued defence of the right of the people, in the form 
of a letter to James V. A reply to this by John Coch- 
iajus, also addressed to the iScoltish king, occasioned a 
second letter from xUesiiis, in i\liich ho not only restates 
and amplifies liis argument with great force and beauty of 
stylo, but enters at some longth into more general questions 
connected with the Heformation. Tii 1535, Henry VIIT. 
liiidng broken with the Church of Home, Alesius was 
induced to remove to England, where he was very cor- 
dially received by the king and Ins adidsors Cranmur and 
Cromwell. After a short residence at Lambeth he was 
appointed, through the influence of Crumwmll, then chau- 
eollor of the university, to lecture on theology at Cain- 
biidgo, but when he had delivered a few expositions of 
the Hebrew psalms, he w'as compelled by the oi>posltion 
of the papal party to desist. Retmuing to London, he sup- 
poited himself for some tune by practising as a physician. 
Ill 1537 he attended a convocation of the clergy, and at 
the request of Gromivoll, the president, conducted a con- 
tioversy with Stokoslejg bishop of Loudon, on the nature 
of the saemmeuts. His argimieut, w'hich ivas maiked by 
great ability, was afteiwvards published at Leipsic. In 
1539 Alesius was coinpeUed to floe for the second time to 
Germany, in conseiiiieucc of the eiiaclineut of the perse- 
cuting statute known as the Six Ai tides. Ho was mnne- 
diatdy chosen to fill a theological chair in the nmversity 
of Fraiikfort-on-tho-Oder, where he "was the fimt professor 
who taught the Rofurmod ductrinoo. In 1343 ho quitted 
Frankfoit for a similar position at Leipsic, his couteution 
that it was the duty of the civil inagistiate to ijunish for- 
nication having given otTouce to some of the authorities of 
the former university. At Leipsic Alesius remained, until 
his death, which occurred on the 17th March 1505. He 
enjoyed the intimate friendship of Melaucthon, to whom 
he rendered valuable assistance in many of his disiaitalious 
with the Catholic doctors. 

Alesius was the author of ii large nuiuher of exegctical, dogmatic, 
and polemical works 11c di'ji'layed his warm luterist m his native 
land uy tin* publication (15 tt) of a CuhoHotia ad Coucai diam 
mis<!'r in Tutnum suain, whn h had the express approval of Lather. 
In 1560 appealed his treatise, De KcccsbUute at Jlcnto Donorim 
Openiin, a valuable contubution to the sjTiergistic side in the 
controversy on good w'oiks. 

ALESSANDRI, Alessandeo {Alexander ab Alexandra), 
a learned jurisconsult, born at Naples about the year 1461 
(fliecl 1533). He studied at Naples and Rome, and after- 
wards practised for a time as advocate in both cities. 
At Najiles he is said to have been royal proto-notary in 
1190. Dissatisfied, according to his own account, with 
the corrupt administration of justice, he at length quitted 
the bar, and devoted himself entirely to literary pursuits, 
especially to the study of philology and antiquities. A 
sinecure appointment, which ho owed to the favour of the 
pope, enabled him to lead a life of learned leisure at Rome, 
where he died on the 2d October 1523, What is known 
of his biography has been gathered chiefly from detached 
statements in his work entitled Lies Genmles, which 
apipeared at Rome in 1522, and is constructed after the 
model of the Nodes Atiicre of Anlns Gellius, and the 
Batw'nalia of Macrobius. The work consists of a confused 
mass of heterogeneous materials relating to philology, 
antiquities, law, dreams, spectres, &c., and shows great 
credulity and want of judgment on the part of its author. 

ALESSANDRIA, a province of ItMy, in the former 
duchy of Piedmont, bounded on the N. by Novara, on the 
E. by Pavia, on the S. by Genoa, and on the W. by Turin j 
with an area of 1951 square miles. There are no hills of 
much elevation in the province, and the surface generally 
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is flat. The chief rivers are the Po, the Tanaro, the Belbo, 
the Oiha, and the Bonnida. The soil is fertile, the chief 
products being wheat, maize, wine, silk, madder, henqi, 
flax, and fruit. The capital is Alessandria j popidation of 
thepirovince in 1871, 683,361. 

Alles&ajtdeia, a city of Italy, the capital of the above 
province, is situated in a marshy distiict near the con- 
fluence of the Tanaro and the Bormida. It is a strongly 
fortified place, its citadel, on the left bank of the Tanaro, 
being one of the most important in Europe. The town 
itself, winch lies chiefly on the right bank of the river, is 
the scat of a bishop, and contains a cathedral and moie 
than a dozen other churches, besides monasteries and 
nunnones. The piincipal manufactures of Alessandria 
are sillf, linen, and woollen goods, stockings, and hats. 
Large quanlitics of fiuit and flowers arc also produced iu 
the ncighhouihood. The trade of the city is extensive, 
and there are two impuirtaiit faiis held every year that are 
much resorted to by merchants from aU parts of Italy. 
Alessandria was built in 11 08 by the Lombard League as 
a bulwark against Frederick Barbarossa. It received its 
present name in honour of Pope xilexandcr III., but it 
was also called Cesarea, for a time. In 1174 it was 
unsuccessfully besieged by Frederick Barbarossa, who 
nicknamed it in derision Della Patjlia, i.e. “of straw. 
It was ceded to Savoy by the peace of Utrecht in 1713, 
after hamng belonged, at different periovls, to the houses 
of Moutfcrnit and Milan. Its fortifications were greatly 
enlarged and strengthened by Bonaparte during the French 
occupation, which lasted from 1800 to 1814. The citadel 
of AJessandiia was lakeii by the Austrians after the battle 
of Novara in 1849. Near Alessandiia is Marengo, whoro 
Napoleon defeated the Austrians iu 1800. In coiisequeiioe 
of Ibis defeat the Austrians concluded the armistice of 
Alessandria, ceding all Italy north of the Miiicio to the 
French. Population (1862), 27,027; of commune, 66,545. 

AIjESSI, Oaleazzo (1500-72), a distinguished archi- 
tect, horn at Peingia, Avas a pupil of Capurah and a friend 
of Michael Angelo. Ho was an enthusiastic student of 
ancient architecture, and his stylo gained for him a 
European reputation. Genoa is indebted to him for a 
number of its mo,>t magnificent xialaccs, and sjiecimens of 
his skill may bo seen in the churdies of San-Paolo and 
San-Yittoiia at Milan, in certain parts of the Escurial, 
and ill uumorous churches and palaces throughout Sicily, 
Flanders, and Germany. 

ALEUTIAN ISLANDS, so called from the Russian 
word alevd, signifying a bold rock, is the name given by 
tbc Russian discoverers to a chain of small islands situated 
in the Northern Pacific Ocean, and extending in an easterly 
direction from the peninsula of Kamtchatka, in Asiatic 
Russia, to the piromontory of AlasLa, iu North America. 
This archiiielago has been sometimes divided into three 
groups; the islands nearest Kamtchatka being ijroperly 
called Aleiitia, the central group the Andreanov or An- 
drenovian, and those nearest to tho promontory the 
Fox Islands. They are all included between 52° and 
55° N. lat., and 172° E. and 103° W. long. The Aleu- 
tian Islands wore discovered by the Russian navigator 
Behring in 1728, and were carefully exifiored in 1700 by 
Captain Krenitzin, under a commission from the Empress 
Catherine. During his third and last voyage, in the year 
1778, Captain Cook surveyed the eastern portion of the 
arcMpelago, accmutely determined the positions of some 
of the most remarkable islands, and corrected many errors 
of former navigators. Subsequent expeditions of the 
Russians, aided by the settlement of fur traders on the 
islands, as well as on the neighbouring coasts of the 
American continent, have afforded farther information as 
to this remarkable chain. The whole of the Islands are 
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bare and moimtaiuoiis j and their coasts are rocky and into the adjacent bays. These islands bear evident maiks 
surrounded by breakers, by which the approach is rendered of volcanic formation, and several of them have still active 
exceedingly dangerous. The land rises immediately from volcanoes, which continually emit smoke and sometimes 
the coasts to steep bald mountains, gradually ascending flames. The most impoitant group of the chain is that 
11 to lofty ranges running from east to west. Springs take called the Fox Islands, of which the largest are Unimak 
their rise at the bottom of the niouutaiiis, and either flow and Ounalaska, both near the western cxtiemity of iUaska 
in broad and rapid streams into the neighbouring sea, or, The thm argillaceous soil of the Aleutian Islands produces 
collecting in the rocky vales and glens, form ample lates, little vegetation, and agriculture is almost unknown. The 
which send off their superfluous wuters by natural canals climate is subject to sudden change.?, and is veiy unfavour- 



able_ to any attempts at cultivation Few trees grow on in stature, but plump and well shaped, with short necks, 
the islands, but there are some stunted shrubs of birch, swartliy faces, black eyes, and long straight black hair. 
wiUow, and alder The timber reepired for building Tlicy have noim'nally boon converted to Uhristianity by 
purposes is obtained from the driftwood thrown on the tho inissionaiacs of the Greek Church, but are said to be 
coasts. The principal occupations of the Aleutians are unchaste in their habits, and addicted to inlomporance 
fishing and hunting, and the preparation of the imple- whenever they have the opportunity. Until 1867 these 
ments necessary for both. Since the end of last century islands belonged to Russia, but they w’cre included in the 
the fur traders have had settlements hero for the capture transfer to the United States of the v-holo Russian posscs- 
i)f the seal and the sea-otter, which are found in great sions in America made in tliat year. They now form part 
numbers on the shores; and of the Arctic fox, which roams of tho United States territoiy of Alaska. (See Alaska.) 
over the islands. Fish are abundant; and dogs and rein- 1 From the position of tho Aleutian Islands, stretching like 
deer are common. ^ The population of the v/hole group b a broken bridge from Asia to America, some ethnologists 
about 8000, the natives being a kindred race to the inhabit- have supposed that by means of tliein America w’a.s first 
anta of Kamtchatka. They arc described as rather low peopled. 

ALEXANDEE THE GEEAT 

A lexander hi., commonly called “The Great,” son the systematic cultivation of physical science. During 
of Philip II., king of Macedonia, and of Olympias, these three yeans tho boy aw'uke to the knowledge that a 
daughter of the Molossian chief Neoptolemus, was born at wonderful world lay before him, of which he had scon 
Pella, 356 b.c. His father was a man of fearless courage little, and tlxrew himself eagerly, it is said, into the task 
and the soundest judgment ; his mother was a woman of of gathering at any cost a collection for tho study of 
savage energy and fierce superstition. Alexander inherited natural histoiy. Wliilo his mind w\as thus urged in one 
the q^Hties of both his parents, and the result was the direction, he listened to stoiies wliich told liim of the 
combination of a boundless ambition with the most sohei groat quarrel still to be fought out betiveen tho East and 
practical wisdom. The child grew up with the conscious- the West, and learnt to look upon himself as the champion 
ness that he_ was the heir of a king whose power was of Hellas against the barbarian de.spot of Susa, 
rapidly growing; and the stories told of him attest at the The future conqueror was sixteen years of age W’hcn he 3i0 b.o. 
least the early awakening of a mind formed in the mould wras left at home as regent while his fatlier besieged 
of the heroes of mythical Hellas. Nay, the blood of Byzantium and Perintlius. Two years later the alliance of 
Achilles was flowing, as he believed, in his veins; and Thebes and Athens was ivrecked on the fatal field of 
the flattery^ of his Acamanian tutor Lysimachus, who Chaeronea, where Alexander, now eighteen years of age, eii- 358 b.o. 
addressed him as the son of Peleus, may have strengthened countered and overcame the Sacred Band which had been 
Ms love of the immortal poems which told the story of foremost in the victories of Lcuctra and Mantinea (see Ep A- 
that fiery warrior. By another tutor, the Molossian mtnondab); but the piuspects of Alexander himself became 
Leonidas, his vehement impulses were checked by a now for a time dark and uncertain. Philip had divorced 
wholesome discipline. But the genius of Alexander, the Olympias and married Cleopatra, the daughter of Attains, 
greatest of mihtary conquerors, was moulded in a far This act rottsed the wrath not only of Olympias, hut of her 
greater degree by that of Aristotle, the greatest conqueror son, who with her took refuge in Epirus. Cleopatra 
in the world of thought At the age of thirteen he became became the mother of a son. Her father, Attalus, rose 
for three years the pupil of a man who had examined the higher in the king’s favour, and not a few of Alexander’s 
pohticd constitutions of a crowd of states, and who had friends were banished. But the feuds in his family were 
brought together a vast mass of fads and observations for subjects of serious thought for Philip, who sought to 
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couuteract tlieir ill effects by a marriage between Lis 
daughter and her uncle, the Epirot king Alexander, the 
broker of Olympias. The marriage feast was celebrated 
at ACgae. Cloth^ m a white robe, and walking purposely 
apart from his guards, Phihp was approaching the theatre 
when he was struck down by the dagger of Pausanias. 

It is certam that Alexander, if he mourned his father’s 
death at all, deplored it only as involving himself in 
political difficulties ; but he took care to act as if he were 
grieved by it, and he revenged it, we are told, by putting 
out of the way some whose claims or designs might dash 
•with his own. The Greeks of Thebes and Athens knew 
Jittle what sort of man had taken the place of Philip. 
Demosthenes, who, although he was mourning for the 
death of his own daughter, appeared in festal attire to 
announce the death of the Macedonian king, held up 
Alexander to ridicule as a bragging and senseless Margites. 
Hut they had to reckon ivith one who could swoop on his 
prey -with the s-wiftness of the eagle. Barely two months 
had passed from the death of his father before the youth 
of twenty years stood with his army on the plains of 
Thessaly. The argument of the Macedonian phalanx was 
not to be resisted. The Thessalians recognised him as the 
Hegemdn or leader of the Greeks j and the young king 
passed on to Thebes, the citadel of which had been held 
by a Macedonian garrison since the fight at Chseronea. 
Thence he took himself across the istWus to Corinth. 
Here he was met by Athenian envoys, who brought him 
apologies more abject and honours more extravagant than 
any which had been paid to his father. He received them 
in an assembly, from which he demanded and obtamed 
tho title of supreme leader of the Hellenic armies, and to 
which he guaranteed, at the utmost with a feigned reluc- 
tance, the autonomy or independence of every Hellenic 
city. No one knew better than Alexander that from the 
whole armoury of weapons which might be employed to 
reduce Greeks to slavery, none could more effectually do 
his work than a theory of freedom which meant dissension, 
and of self-government which meant endless feud, faction, 
and war. 

Alexander was now eager to carry out his great design 
against Persia; but he could not do so -with safety until 
he had struck a wholesome terror of his power into the 
mountain tribes which hemmed in his dominions. His 
blows descended swiftly and surely on the Thradans of 
Mount Hffimus [the Balkan), on ihe TribaHiaus, and on 
some clans of Getse, whom he crossed the Danube to 
attack. But these expeditions led him away from the 
world of the Greeks. Silence led to rumours of his defeat, 
and the rumours of defeat were followed by more confident 
assertions of his death. At Thebes and at Athens the 
tidings were received by some with eager belirf. The 
covenant made with Alexander was made only with him 
personally. The Thehan exiles at Athens were anxious to 
repeat the attempt which half a century earlier had been 
made against the Spartan garrison of the Cadmea by 
Pelopidas. With help in arms and money from Demos- 
thenes and other Athenians, they entered Thebesi, and 
summoned the Macedonian garrison to surrender. The 
answer was a blunt refusal, and a double line of circum- 
vahation was drawn around the citadel, while envoj^ were 
sent to call forth aid from every quarter; but these efforts 
could not affect the issue. The hehef in Alexander’s 
death was to be dispelled, by no gradual reports of his 
escape from the barbarians, hut by his own sudden 
appearance at the Boeotian Onchestus. He had just de- 
feated the Illyrians when he heard of the revolt, and he 
determined to smite the rebels without turning aside to 
take even a day’s rest at PeUa. In little more than a 
fortnight his army was encamped on the southern side of 
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Thebes, thus cutting off all chances of aid from Athena. 

It was his wish to avoid an assault, and he contented 
himself with demanding the surrender of two only of the 
anti- Macedonian leaders. The citizens generally were 
anxious to submit, but the exiles felt or feared themselves 
to be too deeply committed; and the answer took the 
form of a defiance, accompanied by a demand for the 
surrender of Antipater and Philotas. They had sealed 
their own doom. Personal bravery was of no use against 
the discipline, the numbers, and the engines of the enemy. 

The defenders were driven back into the city ; the invaders 
hurst in -with them ; and the slaughter which followed was 
by no means inflicted by the Macedonians alone. The 
Platseans, Thespians, and Orchomenians felt that they had 
old scores to settle. To these and to the rest of his Greek 
aJhes Alexander submitted the fate of the city. The 
sentence was promptly pronounced. The measure which 
the Thebans had dealt to Platse®, and would have dealt 
to Athens, should now he dealt out to themselves. The 
whole town was razed to the ground, the house of the 
poet Pindar hemg alone spared from demolition, and Ms 
descendants alone allowed to retain their freedom. Alex- 
ander had gained his end. The spirit of the Greeks was 
crushed ; a great city was blotted out, and the worsMp 
of its gods was ended with its min. These gods, it was 
believed, would in due time take vengeance on the con- 
queror; but for the present the only hindrance to his 
enterprise was removed from Ms path. Without turning 
aside to Athens, he went on to Corinth to receive the 
adulations of tlie independent Greelcs, and to find, it is 
said, a less courtly speaker in the cynic Diogenes. From 
Corinth lie returned to Macedonia, having left Greece for 
the last time. 

Six months later he set off from Pella, crossed the Helles- 834 b.o 
pent at Sestus, to appease at Ilium by a costly sacrifice the 
wrath of the luckless Priam; and then marched on, with not 
more perhaps than 30,000 infantry and 4000 cavalry, and 
with a treasure-chest almost empty, to destroy the monarchy 
of Cyrus. With him went men who were to be linked wiih 
the memory of Ms worst crimes and of Ms most astonishing 
triumphs — Olitus, Hephaestiou, Eumenes, Seleucus, Pto- 
Imny the son of Lagos, and Parmcnion, "with his sons Philotas 
and Nicanor. The effects of Macedonian discipline were to 
be seen at once on the banks of the Granicus, a little stream 
flo-wing to the Propontis from the slopes of Ida. Losing, it 
is said, only 60 of Ms cavalry and 30 of Ms infantry, he 
annihilated the Persian force, 2000 out of 20,000 foot 
soldiers being taken prisoners, and nearly all the rest slain. 

The terror of Ms name did Ms work as he marched south- 
wards. The citadel of Sardis might -with ease have been 
held against him : before he came -within eight miles of tho 
city, the governor hastened to surrender it with all its 
treasure. At Ephesus he found the city abandoned by its 
garrison. Miletus he carried by storm. Before Hali- 
carnassus he encountered a more obstinate resistance from 
the Athenian Ephialtes ; hut the generalship of the latter 
•was of no avail. Alexander entered Halicarnassus, and 
the Khodian Memnon remained shut up in the citadel. 
Leaving Ptolemy with 1000 men to blockade it, he spent 
the -winter in conquering Lycia, Pamphylia, and Pisidia, 333 r.o. 
ending his campaign at Gordiura, on the river Sangarius. 

Here was preserved the ancient waggon of Gordius, tho 
mytMcal Ph^gian king. Whoever could untie the knot, 
curiously twisted -with fibres of the cornel tree, wMch 
fastened its pole to the yoke, was, so the story ran, to be 
lord of Asia. Alexander, as much at a loss as others to 
unloose it, cut it with Ms sword ; but the prophecy was 
none the less held to he fulfilled. If he was thus favoured 
by sentiment, he was still more favoured by the infatuation 
wMch led Darias to abandon the policy of defence by sea 
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•*or offensive warfare by land. From all parts of bis vast 
empu’e was gathered a host, numbering, as some said, 
600,000 men ; and the despot was as much elated at the 
sight as Xerxes, when he looked down on his motley multi- 
tudes at Donscus. Ldce Xerxes he had one (the Athenian 
Charidemus) by his side to warn him that Asiatic myriads 
were not to be trusted in an encounter with the disciplmed 
thousands of Alexander; but he lacked the generosity 
which made Xerxes dismiss Demaratus with a smile for 
his good-will. Danus seized the exile with his own hand, 
and gave him over to the executioner. “ My avenger, 
said Ghandemus, “wiU soon teach you that I have spoken 
the truth.” The Persian acted as though he wished to 
bring about the speediest fulfilment of the prediction. 
The Greek mercenaries were ivithdrawn from the fleet to 
be added to the laud forces ; but although a hundred of 
these could have effectually barred the passage of Alex- 
ander across the range of Taurus, and the passes of the 
Amanian, Ciheian, and Assyrian gates, the invader was 
suffered to cross these defiles without the loss of a man. 
Nay, so great was the contempt of Darius for the few 
thousands of the enemy, that he wished to give them a free 
path until they reached the plain from whidi he would 
sweep them away. But he could not wait patiently for 
them in his position to the east of the Amanian range. 
Alexander had been hi, and he had work to do in subju- 
gating western Ciheia. When at length he set out on 
his march to the southern Amaman pass, Darius, with hia 
unwieldy tram, crossed the northern pass, and entered 
Issus two days after Alexander had left it. He had placed 
himaeK in a trap. In a space barely more than a mile and 
a half in width, hemmed in by the mountains on the one 
side and the sea on the other, Darius, in Ms royal clmriot, 
in the midst of multitudes who had scarcely room to move, 
awaited the attack of Alexander, who fell suddenly on his 
right wing. The first onset was enough. The Persians 
broke and fled. Darius, thinking himself in danger, fled 
amo^ the foremost. The Persian centre behaved wdl ; 
but it mattered little now what they might do. Even the 
Greek mercenaries were pushed back and scattered. Four 
thousand talents filled the treasure-chest of the conqueror, 
and the wife, mother, and son of Darius, appearing before 
him as prisoners, were told that they should retain their 
royal titles, his enterprise being directed, not against Darius 
personally, but to the issue which was to detennine whether 
he or Alexander should be lord of Asia. 

The true value of armed Asiatic hordes was now as clear 
to all as the sun at noonday. Parmenion advanced to 
attack Damascus, but he needed not to staike a blow. 
The governor allowed the treasure in his charge to fall 
into Ms hands, and then surrendered the city. Alexander 
himself marched southward to Phoenicia. At Marathus 
he repHed to a letter in wMch Darius demanded the 
restoration of his family and reproached him for his 
wanton aggression. His an-swer repeated what he had 
already said to his wife, adding that, if he wrote again, 
Danus must address him, not as Ms equal, but as Ms lord. 
“I am now master of Asia," he wrote, “and if you will 
not own me as such, I shall treat you as an evil-doer. If 
you wish to debate the point, do so like a man on the 
battlefield. I shall take care to find you wherever you 
may be.” The island city of Aradus was surrendered on 
Ms approach. Sidon opened her gates. From the Tyrians 
he received a submission wMch demurred only to Ms 
332 b. 0 . entering their city. A siege of seven months ended in its 
fall; and Alexander hanged 2000 of the citizens, it is said, 
on the searshore. The survivors, with the women and 
children, were sold as slaves. Before the catastrophe of 
the great Phronician city he had received a second letter, in 
wMch Darius offered him his daughter in marriage, to- 
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gether with the cession of all lands to the west of the 
Euphrates. “ Were I Alexander,” said Parmenion (if we 
may beheve the story), “ I should take these terms, and 
run no further risk,” “ So should I,” an.swered Alexander, 

“if I were Parmenion; but as I am Alexander, I cannot.” 

“ You offer me,” he wrote accordingly to Darius, “ part of 
your possession, when I am lord of all. If I choose to 
marry your daughter, I will do so whether you Lke it or 
not.” Darius sent no more letters. The issue, he saw, 
must be determined by the sword. For the present he 
was left to himself. Alexander’s face was turned towards 
Egypt. Gaza dared to resist ; but a siege of two months 
was followed by a ruin as complete as that of Tyre, From 
Gaza a march of seven days brought him to Pelusium. 

The Persian governor opened its gates to receive Mm ; and 
the Egyptians expressed their delight at exchanging a 
Pemian for a Macedonian master. Marchmg in triiuuph 
to Memphis, he offered solemn sacrifice to the calf-god 
Apis ; and then, with the true instinct of the ruler and the 
statesman, he hastened to found for Ms new kingdom a 
new capital, wMch, after more than two TmnmiTmTma^ 
remains a highway for the commerce of three continents. 

Success thus unparalleled was, it would seem, already 
producing its effects upon him. Calmly reviewing the 
course of Ms march from Sestus and Ilium to McinpMs, ho 
could explain it only on the supposition that he was no 
child of a human father, and he determined to obtain from 
the Grade of Ammon, in the Libyan Oasis, a solution of 
this myutery. The response greeted him as the son, not 
of Philip, but of Zens ; and he returned, it is said, with 
the conviction that the divine honours paid to Hercules 831 b.o 
and Perseus were Ms own by indubitable right. March- 
mg back through Phoenicia, he hastened to Thapsacus, 
and then crossed the Euphrates. Thence turning north- 
wards, he made a sweep wMch brought Mm to the Tigris 
below Nineveh (Mosul), and there, without opposition, 
crossed a stream where the resistance of a few hundreds 
might have destroyed Ms army. After a few days’ march 
to tlie south-east, he received the news that Darius, with all 
Ms host, was close at hand. Still convinced that mere 
numbers must, with ample space, decide the issue of any 
fight, and attributing Lis defeat at Issos only to the cramped 
position of his troops, he had gathered a vast horde, w hic h 
some represent as more than a million, on the broad plain 
stretching from Gaugamela eastwards to Arbola. His 
hopes were further raised by changes made in the w^eapons 
of hm troops, and more especially in the array of Ms w'ar- 
chariots. For the Macedonians it is enough to say that 
they were led by a man whose consummate generalship 
had never shone more conspicuously than in the cautious 
arrangements wMch preceded the battle of Arbela, or 
rather of Gaugamela. All went as he had anticipated. As 
at Issus, Daiius fled ; and the bravery and even gallantly 
of tiie Persians opposed to Parmenion were of no avail 
when the main body had hurried away after the king. 

So ended the last of the three great battles (if such they 
may^ be termed) wMch sufficed to destroy the Persian 
empire, or rather to make Alexander king of Persia; and 
so ended the first act in the great drama of Ms life. 

The victory of Gaugamda opened for the conqueror the 
gates of Babylon and Susa. The treasures found in the 
former furnished an ample donation for aU his men : those 
of Susa amounted, it is said, to nearly twelve millions of 
pounds sterling. The Persian king had w’asted men on 
the battlefield ; he had hoarded coin wMch, freely spent 
in getting up a Greek army under Greek generals, might 
have rendered the enteiprise of Alexander impossible. 

From Susa the conqueror turned Ms face towards Per- 
sepolis, the ancient capital of Cyrus. Before Mm lay the 
fortresses of the Hxii, to whom the Persian •mo nn.rfi b s had 
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been accustomed to pay tribute ui’lien they wear trom 
the one capital of their kingdom to the other. The same 
demand was now made of Alexander, who told them to 
come to the pass and take it, and then, following a new 
track which had been pointed out to him, descended on 
their Tillages, and taught them that they had now to deal 
with a sovereign of another kind. With Persepolis, Pasar- 
gadse, the city containing the tomb of Cyrus, opened its 
gates to receive the avenger of the iniquities of Xerxes. As 
such, lie determined to inflict on Darius a signal punish- 
ment. Five thonsand camels and a crowd of mules bore 
away the treasure, amounting, it is said, to nearly thuHy 
millions of pounds sterling, and then the citadel was set 
on fire. The men in the city were killed, tiie women 
made slaves. 

J30 ii.o. For a month Alexander allowed his main army to rest 
near Persepolis ; for himself there could be uo repose 
With his cavalry he overran, and, in spite of the rigours of 
winter, subdued, the whole region of Farsistan. Then re- 
turning to Persepolis, he set forth on his march to Media, 
where the fugitive king had hoped to be safe from his 
pursuit. Darius had left Agbatana (Ecbatana) eight days 
before his pursuer could reach it. In this ancient fastness 
of the Median and Persian sovereigns Alexander deposited 
his treasures, exceeding, we are told, forty millions sterling 
in amount, under the charge of a strong Macedonian 
garrison headed by Parmenion. He then hastened on 
towards the Caspian gates, and learnt, when he had passed 
them, that Darius had been dethroned, and was now the 
prisoner of the Bactrian satrap Bessus. The tidings made 
Alexander still more eager to seize him. His efforts were 
so far successful that Bessus felt escape to be hopeless unless 
Darius could be made to leave his chariot and fly on horse- 
back. He refused to obey, aud was left behind, mortally 
wounded. Before Alexander could reach him, he was dead. 

The conqueror now regarded, or professed to regard, 
himself as Ihe legitimate heir and successor of Xerxes. Hjs 
course of conquest was still unbroken; but successful 
forays against the Mardians on the northern slopes of 
Mount Elburz, against the Arians of the modern Herat, and 
the Drangians of the present Seistan, were followed by an 
exploit of another sort. He had heard that a conspiracy 
against himself had been revealed to Philotas, who for two 
days had kept the secret to himself. On being asked why 
he had done this, Philotas answered that the information 
came from a worthless source and deserved no notica 
Alexander professed himself satisfied with the explanation; 
but Philotas, it seems, had spoken freely to his mistress 
Antigone of the large share which he and his father had 
had in the conquests of Alexander, and Antigone had in 
her turn become an infonner. Of real evidence against 
Philotas there was none ; and a letter from Pannenion to 
his sons, found when Philotas was treacherously arrested, 
could teU against them only in the eyes of one who was 
resolved that Philotas shoxdd die. But Alexander could 
not rest content with his death alone. There had been 
nothing yet, even in the way of shadowy slander, to 
criminate Parmenion, and he resolved that the needful 
charges should be drawn by tortures from his son. Hidden 
by a curtain, the conqueror of the world watched the 
agonies and scoffed at the screams of the friend who had 
fought by his side in a hundred fights. The issue was, or 
was said to he, what he desired. Philotas had confessed ; 
and ilexander sent off to Ecbatana a man bearing two 
despatches, one to cheat Parmenion into a false securiiy, 
the other carrying to the officers next to him in command 
the real order for his assassination. The old man was 
reading the lying letter of the despot when he received a 
mortal stab in Hs back. The soldiers, on hearing of what 
had been done furiously demanded the surrender of the 


T H E a E E A T 483 

murderers, and were with difficulty uithneld trom taking 
summary vengeance on seeing the written orders of 
Alexander. The command of Philotas, who had been at 
the head of the companion-cavaliy, was shared between 
Clitus and Hephsestion, and Alexander turned from 
private murder to pubKc war. The autumn and wintoi .‘:29 n.c 
were spent in overrunnmg parts of the modern Afghanistan 
and Cabul, in the formation of the Caucasian Alexandria, 
and in the passage of the Hindu-Kush. He was now in 
the satrapy of Bessus. The surrender of Aomus and 
Bactra was followed by the passage of the Oxus and by 
the betrayal of Bessus, who was sent naked and m chaiua 
to the ci^ which had been his capital His next exploit 
(there is but slender ground for calling it mto question) 
was tie slaughter, in Sogdiana, of the descendant of the 
I Milesian Branchidse, who, having incuiTed the hatred of 
their fellow Greeks by surrendering to Xerxes the treasures 
of their temple, had followed the despot on his retreat, and 
by him had been placed in these distant regions. Five 
generations had passed away since that tune, when Alex- 
ander gave the order that not one of them, man, woman, 
or child, should be left alive. From the ruined city, by 
way of Maracanda (Samarkand), he reached the Jaxaxtes 
(which he believed to be the Tanaia or Don), and having 
laid on its banks the foundation of another Alexandria, ho 
crossed the river to chase some Scythians who had shown 
themselves on the further side. The end of this chase 
marked the northernmost point reached in his campaigns. 

The winter was spent in the Bactrian city of Zariaspa, 32£).32£ 
where Alexander, summoning Bessus before him, had his d o. 
nose aud ears cut off, and then sent him to be killed by 
his countrymen at Ecbatana. 

In the following summer his army was gathered again 
at Maracanda. Repose from field-work left room for the 
display of the overbearing pride to bo expected from one 
who Imd convinced himself that he was a god, and for the 
boundless flattery of those who found their interest in 
keeping up the delusion. But there were not wanting 
others to whom this arrogance and sorvihty wore intensely 
disgusting, and whose anger was the more fierce from the 
necessity of avoiding aU open expression of it ; and in the 
banquets of the divine son of Ammon there was always a 
risk that these pent-up feelings might burst forth like a 
winter torrent. The catastrophe was not long in coming. 

In a feast at Maracanda, Alexander, boasting of all that he 
had done since the death of his father, took credit further 
for the victories of Philip in the later years of his reign. 

The patience of Olitus had long been severely taxed, and 
in the heat of the revel all thought of prudence was cast 
aside. He spoke his mind plainly, telling Alexander that 
aJlhis exploits taken together were not equal to those of 
the man who had found Macedonia a poor and distracted 
country, and had left it a mighty and coherent state ; aud 
that his own greatest victories had been won through the 
aid of Philip's old soldiers, some of whom he had mud.ered. 

Stung to the quick, Alexander gave utterance to his rage ; 
hut his retort only led Clitus to remind him of the battle- 
field of the Granicus, where he had saved him from doalh, 
by cutting off the arm of the Persian whose sword was 
raised to smite him, and to warn him that, if ho could 
not hear to listen to the words of truth, he should confine 
himself to the society of slaves. Alexander felt for his 
dagger : it had purposely been placed out of his reach. 

He called to his guards to sound an alarm ; they hesitated 
to obey the orders of a raving drunkard. Some of the 
more sober and moderate of the party held him in their 
arms, praying him to do nothing hastily. By way of answer 
he reviled them for keeping him a prisoner as Bessus had 
kept Darius, and shaking himself free, finatched a pike 
from one of the eoards, and thrust it through the body d 
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Clitus, bidding him go to Philip and Parmenion. The 
rage of the tiger was followed by a furious remorse, in 
which, with considerable truth, he denounced himself as 
unfit to hve. For throe days he would neither eat nor 
drink ; and- the army, alarmed at the threatened starvation 
of their king, voted that Clitus had been justly slain, 
and that his body should not receive the nt® of bunal. 
By reversing this vote, Alexander seemed to fed that he 
had gone a long way towards acquitting himself , whatever 
might be yet kckmg to restore his self-complacence was 
supplied by the prophets, who assured him that the disaster 
had been brought about whoUy by the Theban wine-god 
Dionysus, to whom he had offered no sacrifice on the day 
of the banquet. 

828 B,o. A few weeks after this murder Alexander captured the 
Sogdian rock, a fastness from whicb common care would 
have sent him away baffled. Having next reduced the rock of 
Chonenes, he returned to Bactra to celebrate his marriage 
with Eoxana, the daughter of Oxyartes, who had been 

827 BO. among the captives taken on the Sogdian rock. The feast 
was seized by Alexander as an opportunity for extractmg 
from, his Gre^ and Macedonian followers a public acknow- 
ledgment of his divinity. It was arranged that the sophist 
Anaxarchus (or, as some said, the Sicihan Cleon) should 
make a speech, advising all to worship at once the man 
whom they would certainly have to worship after his 
deatL The speech was delivered. The silence of most 
of the Macedonian officers showed their disgust ; but none 
ventured to speak until the Olynthian Oallisthenes, the 
nephew of Aristotle, insisted on the impieiy of all attempts 
to confound the distinctions between gods and men. Con- 
cedmg to the conqueror the highest place amongst military 
leaders and the first rank amongst statesmen, he rebuked 
Anaxarchus for making a suggestion which ought to have 
come from any one raiher than from himself. The applause 
which his words drew from the Macedonians taught Alex- 
ander that open opposition would be useless ; but he was 
none the more turned from his purpose, nor was it long 
before he found a pretext for carrying it out. A con- 
spiracy was discovered amongst his pages. These un- 
fortunate men were tortured (but without extracting from 
them anything to implicate CaDisthenes), and then stoned 
to death,— as Alexander would have it, not by his orders, 
but by the loyal impulse of his army. Oallisthenes he was 
resolved, he said, to punish himseif, together with, those 
who had sent him, — an insinuation, manifestly, against his 
uncle Aristotle, possibly also against all other Greeks, for 
whom freedom of speech and action had not yet altogether 
lost its value. The pblosopher who had extolled Alex- 
ander as the greatest of earthly generals and statesmen 
was first tortured and then hanged j and the conqueror 
went calmly on to subdue the regions between the Hindu- 
Kush and the right bank of the Indus, and to storm the 
impregnable rock of Aomus. 

The next river to be crossed was the Indus. The bridge 
was constructed by Hephsestion and Perdiccas, probably 
near the present Attock. The surrender of Taxila left 
Alexander an open path until he reached the Hydaspes 
{Jhelim), where Poms was beaten only after a severe 
straggle. The Indian prince was taken prisoner, and 
treated with the courtesy which the family of Darius had 
received after the battle of Issus. Here died Alexander’s 
horse Boukephaloa (Bucephalus), and the loss was com- 
memorated by the founding of Bucephalia. The passage 
of the Acesines (Ghmah), running with a full and impetu- 
ous stream, was not accomplished without much danger; 
that of the Hydraotes {Ravee) presented less formidable 
difficulties, but he was encountered on the other side by 
Indians, who entrenched themselves in their town of Sangala. 
Their resistance ended, it is said, in the slaughter of 17,000 
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and the capture of 70,000. About 4:0 miles further to 
the south-east flowed the Hj^hasis {Sutlej). Alexander 
approached its bank, the limit of the Panjab, in the full 
confidence that a few days more would bring him to the 
mighty stream of the Ganges; but he had reached the 
goal of his conquests. The order for crossing the river 
call fid forth murmurs and protests at once from his officers 
and his soldiers, who expressed plainly their refusal to 
march they knew not whuther. Alexander in vain laid 
before his officers his schemes of further conquest ; and 
when he offered the sacrifice customary before crossing a 
liver, the signs were pronounced to be unfavourable. The 
die was cast. Twelve huge altars remained to show that 
A1piYii.nflftr had advanced thus far on his conquest of the 
world, and, in the midst of deluges of rain, the army set 
out on its westward journey. The reinforcements which Nov. 326 
he found on reaching the Hydaspes might, if they had Aug. 325 
advanced as far as the Hyphasis, have turned the scale in 
favour of progress to the east; they enabled Alexander to 
imdertake with greater ease a voyage down the Hydaspes to 
its junction with the Indus after receiving the waters of 
the Acesines, Hydraotes, and Hyphasis, and thence on- 
wards to the Indian Ocean. From the mouth of the Indus 
he ordered his admiial Hearchus to take the fleet along the 
shores of the ocean and the Persian Gulf to the mouth of 
the Tigris. The army marched by land through the 
Gedrosian desert, suffering more from thirst and sickness 
than they had suffered in aU their battles and forced 
marches. At length he reached Pasargadje, to find the 
tomb of Cyras broken open and plundered, and to avenge 
the insult offered to the man whom ho now regarded as the 
founder of his own dynasty. Early in the following year 
he entered Susa, and there, celebrating his marriage with 
Statira, the daughter of Darius and of Parysatis the daughter 
of his predecessor Ochus, he offered to pay the debts of 
those soldiers who would follow his example by taking to 
themselves Persian wives — a strange mode of inviting sober 
and steady men who had no debts, but an effectual argu- 
ment for the spendthrifts and ruffians of his army. His 
new levies of Persian youths, armed and disciplined after 
the Macedonian fashion, had now made him independent 
of his veteran soldiers; and his declared intention of send- 
ing home the aged and wounded among them called forth 
the angry remonstrances of their comr^es, who bade Mm 
complete Ms schemes of conquest with the aid of his father 
Ammon. Alexander raslied into the throng, seized some 
and had them executed, and then disbanded the whole 
forca For two days he shut Mmself up in Ms palace; on 
the third he marshalled his Persian levies {Epigmii, as he 
called them) into divisions bearing the Macedonian mili- 
tary titles, under Persian officers. The spirit of the veterans 
was broken by this ignoring of their existence. They 
threw down their arms at the palace gates, and begged 
forgiveness with cries and tears. Alexander accepted their 
contrition, and the restoration of harmony was celebrated 
by a sumptuous sacrifice. 

But for Alexander past victories were only a stimulus to 
further exploits. Arabia still remained unsubdued, and 
for this conquest a large addition was needed to Ms fleet 
Orders were sent to Phoenicia for the construction of sMps, 324 b.o. 
which were to be taken to pieces and sent overland to 
Tliaisacus on the Euphrates, while others were to be built 
at Babylon. His journey to Ecbatana was marked by a 
violent quarrel between Eumenes and Hephasstion. Their 
reconciliation was soon followed by the death of the latter 
from an attack of fever. The grief of the conqueror was 
as fierce as that of AcMBes, if we may not set it down as 
a manifest imitation of it. For two days he neither ate 
nor drank; he cut Ms hair short, and ordered that the 
horses and mules in Ms army diould have their manes 
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docked also. Human blood could scarcely be shed with 
prudence 0]i bis pyre ] but he was resolved that his fnend 
should begin his hfe m the unseen world -with unstinted 
wealth, and the precious things destined to be eonsmned 
on his funeral pile represented, it is said, a sum of nearly 
two millions and a half pounds sfcerHug. Messengers were 
sent to the Egyptian oracle to ask if the dead man might 
be worshipped as a god, and Eumenes, with many others, 
took care to anticipate its answer by offering him such 
honours as might fall in with the humour of the divine 
mourner. His grief seemed only to render his hursts of 
passion more fearful. None dared to address him except 
in language of the most grovelling flattery; and, in the 
words of Plutarch, his only consolation was found in his 
old habit of man-hunting. The diversion was this tune 
furnished by some mountain tribes between Media and 
Earsistan. His march to Babylon steeped him still more 
in the intoxication of success. As he advanced on his 
road he was met by ambassadors not only from Illyrians 
and Thracians, from Sicily and Sardinia, from Libya and 
Carthage, but from Lucanians and Etruscans, and, as 
some said, from Borne itsdf. The lord of all the earth 
could scarcely look for wider acknowledgment or more 
devout submission; but his self-gratulation may have 
been damped by the warning of the Chaldean priests that 
it would be safer for him not to enter the gates of Babylon. 
For a while he hesitated, but he had more to do than to 
heed their words. The preparations for his Arabian cam- 
paign must be hurried on ; all that might be needed must 
be done to improve the navigation of the Euphrates, and a 
new city mustbe builtto rival, perhaps, the Alexandriawhich 
he had founded by the banks of the Nile. More than all, he 
had to celebrate the obsequies of Hephsestion, whose body 
had been brought to Babylon from Eebataua. The feasting 
which everywhere accompanied the funeral rites of the 
ancient world was exaggerated by the Macedonians, as by 
other half rude or savage tribes, into prolonged revelry. 
Alexander spent the whole night drinking in the house of 
his friend Medms, and the whole of the next day in sleep- 
ing off his drunkenness. Throughout the following night 
the same orgies were repeated. When he next awoke he 
was unable to rise. Fever had laid its grasp upon him, 
and each day its hold became tighter, while he busied 
himself incessantly with giving orders about his army, his 
fleet, his generals, until at length the powers of speech 
began to fail. When asked to name his successor, he said 
that he left his kingdom to the strongest. His signet-ring I 
he took from his finger and gave to Perdiccas. Throu^out | 
the army the tidings of his illness spread consternation ; 
old grudges were ^ forgotten ; his veterans forced them- 
selves into his presence, and with tears bade farewell to 
their general, who showed by signs that he still knew them. 
A few hours later Alexander died, after a reign of less ! 
than thirteen years, and before he had reached the age of ^ 
thirty-three. j 

That the schemes of conquest with which almost to the j 
last moment he had been absorbingly busied would, if he | 
had lived, have been in great part realised, can scarcely be 
doubted, unless we suppose that causes were at workwM^ at 
no distant period would have disturbed and upset thebalance 
of his military judgment, and deprived him of that marvel- 
lous power of combination and of shaping means to dr- 
cumstances in which Hannibal and Napoleon are perhaps | 
his only peers. It would be rash to say that such a i 
darkening of his splendid powers might not have been I 


brought about, even before he could reach middle ^e, by 
habits which, if we may judge from the history of his later 
years, were fast becoming confirmed. In tmth, except as 
a general, he had lost the balance of his mind already. 
The ruling despot who fancied himself a god, who could 
thrust a pike through the body of one friend and sneer at 
the cries diwn forth from another by the_ agonies of 
torture, was already far removed from the far-sighted 
prudence of the politic statesman and ruler. His con- 
quests served great ends; and before he set out on his 
career of victory he may have had a distinct vision of these 
ends. Desire for knowledge ; the wish to see new forms 
of human and animal life; the curiosity of traversing 
unknown lands, of laying open their resources, of bringing 
them aU within the limits and the influence of the Mace- 
donian, or, as he preferred to put it, the Greek world ; the 
eagerness to establish over ^ known, possibly over all 
unknown, regions a mighty centralised empire, which 
should avail itself of all tiieir forces, and throw down the 
barriers which rendered the interchange of their wealth 
impossible,— may have mingled with his alleged or his real 
purpose of avengmg on the Persian king the misdoings of 
Xerxes, Darius, and Gyms. But there is little evidence or 
none that these motives retained their power undiminished 
as he advanced further on his path of victory, while there 
seems to be evidence, only too abundant, that all other 
motives were gradually and even fast losing strength as 
the lust of conquest grew with his behef or his fancy of 
his superhuman power and origin. During his sojourn 
with Aristotle he must have learnt that real knowledge 
can be reached and good government insured only where 
there is freedom of thought and speech, and where the 
people obey their own laws. A few years later he had 
come to look on Aristotle as an enemy to be punished 
with scarcely less severity than Callisthenes. But at the 
least it must be remembered that his work was left un- 
finished; possibly he may have regarded it as little more 
than begun. Looking at it from this point of view, wo 
can neither shut our eyes to the solid benefits accruing 
from his conquests both for the East and the West, nor, 
in spite of his awful crimes, can we place him in the rank 
of those scourges of mankind among whom Alaric and 
Attila, Genghiz, Timour, and Napoleon stand pre-eminent. 
Of the several accounts of his career which have come 
down to us, not one, unhappily, is strictly contemporary ; 
and mere fairness calls upon us to give him the benefit of 
a doubt, when doubt can be justly entertained, in reference 
even to deeds which carry with them an unutterable horror 
and shame. It is impossible to deny that with a higher 
sense of duty Alexander would better have deserved the 
title of Great; hut the judgment which may be passed on 
some of his actions cannot affect his transcendent glory as 
the most consummate general of ancient times, and perhaps 
even of all ages. 

For aa examination of the sources of the history of Alexander the 
Great, see Freeman, Eistotical JEmys, second series, essay y. 
The history itself is presented in various aspects hy TMrlwaJl, 
Suiory of Qreew, (^aps. xlvii.-lT. ; Grote, History of Greece, part 
ii., chaps. xci.-xoiv. ; Niehuhr's Leclwes oti AnHmt History, 
lectures xxiv.-lxxx, ; ‘Williams, Xdfe of Alesmndsr the Great; St 
Croix, Bmrn4!n Oritique des AwAens Historiens ^Alexandre U 
Grand; Broysen, GesohieUe Aleseanders der Grossm. See'also 
Finlay, Greece mdsr the JRomns, chap.l|ii*; Arnold, History <f 
Ram, chap. xxx. For the geography or Alexander’s Indian cam,, 
pa^s, see Cunningham’s Ancdeni Geography of India; and for the 
scientific results of his conquests, Humboldt’s jSbsmos, vol. ii., 
part ii., section 2. ^ 0 , -vy. o.) 
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ALEXANDER op Aphrodisias, tlie most celebrated 
of the Greek commentators on the -waitings of Aristotle, 
and styled, by way of pre-eminence, o tlte Expod- 

tor. He was a native of Aphrodisias in Caria, and taught 
the Peripatetic philosophy at Athens in the end of the 
2il and the beginning of the 3d centuries of the Chiistian 
era. Commentaries by Alexander on the following -works 
of Aristotle are still extant: — The Anal^tica Priorci, I.; the 
Topical Meteorological the DeSeiim;axidLth.QMetap>kysica, 
X.-Y., together with an abridgment of what he -wrote on the 
remaining books of the Metaphysica His commentanoa 
were greatly esteemed among the Arabians, who translated 
many of them. There are also several original writings 
by Alexander still extant. The most important of these 
are a work On Fate^ in which he aigues against the Stoic 
doctrine of necessity j and one On the Soul, in which 
ho contends that the undeveloped reason m man is 
material (voils iXucos;), and inseparable from the body. He 
identified the active intellect (j/o5« aronjTtKwi) through whose 
agency the potential intellect in man becomes actual, with 
God. Several of Alexander’s w’orks were published in the 
Aldiuo edition of Aristotle, Venice, 1495—98] his J)e Fato 
and De Anima wore printed along with the works of The- 
mistius at Venice, 1534] the former work, -which has been 
translated into Latin by Grotius and also by Schulthess, 
was edited by Orelli, Zurich, 1824] and hia commentaries 
on the Metaphysica by Bonitz, Berlin, 1847. Noiirisson 
has treated of Ins doctrine of fato, Pans, 1870. 

ALEXANDER op Hales (Alexander Halbnsis), sur- 
named Doctor IrrefmgaUlis and Fans Vttoe, a celebrated 
English theologian of the 1 3th century. Born in Gloucester- 
slnre, and trained in the monastery of Hales, from which 
he takes his name, he was early raised to an archdeaconry. 
Relinquishing this position, ho-v\'evcr, he went, like most 
of the scholars of his day, to study at the university of 
Paris, where he took the degree of doctor, and became cele- 
brated as a teacher of philosophy and theology. Among 
his pupils was Bouaventnra] but it is evident from a 
comparison of dates that he did not teach Duns Scotus 
and Thomas Aquinas, as has been frequently asserted. In 
1222, when at the height of hia fame, Alexander entered 
the order of Minorite Friars, and thenceforward lived in 
strict seclusion. He refused, however, to renounce Ins 
degree of doctor, and was the first of his order who con- 
tinued to bear that title after initiation. He died in 1245, 
and was buried in the convent of the Cordeliers at Paris, 
where he had spent the last twenty-three years of his life. 
The most celebrated work of Alexander was his Summa 
Theologies (Nuremberg, 1452] Venice, 1576), undertaken 
by the orders of Pope Innocent TV., and approved by- 
Alexander IV., after he had submitted it to the examina- 
tion of seventy learned theologians as a system of instruc- 
tion for all -the schools in Christendom. Baaed on the 
Sentences of Peter Lombard, it is divided into four parts; 
the first treating of the nature and attnbutes of the Deity; 
the second of the creation and of the various orders of 
creatures; the third of the scheme of redemption, the 
incarnation of Christ, the law, and grace; and the fourth of 
the sacraments. The form is that of question and answer, 
and the method is rigidly scholastic. 

ALEXANDER op Tralles (Alexander Trallianxjs), 
a medical writer, was a native of Tralles, a city of Lydia, 
and lived probably about the middle of the 6th century. 
He is the author of a work, divided into twelve books, in 
which he treats of bodily distempers. He was the first to 
open the jugular vein, and to use cantharides as a blister 
for the gout. Dr Freind, in his Histot'y of Physic, styles 
him one of the most valuable authors since the time of 
Hippocrates. 

See also Rr llilward’a Trallimus Jk/miscens; or, An Accomt 


of AhmvMr TmlUini, one of the Greek JFritcis that flourished, 
after Galen, being a Supjilcment to Dr Freind s History of Physic, 
London, 1734, 8vo. The Greek text of his pimc;ii)iil woik was fiist 
published by Jac Goupylus, Lutet 1548, fol. It was reprinted, 
and livas then accompanied with a Latin veisiou liy Jo. Gumterius, 
Basil, 1556, 8vo. He is Mcowise the author ot an epistle on woiins, 
De Zmnbneis, which, was published, in Gieek and Latin, by Mer- 
euriahs, in his Vance Lediones, Venet 1570, 4to. 

ALEXANDER BALAS (a surname that probably 
means “lord”), a man of low birth who piofessed to be 
the son of Antiochus Epiphanes, and eventually became 
king of Syria. His claims wore recognised by the Romans, 
who desired to revenge themselves on Demetrius Soter ] 
and their example was followed by the king of Egypt and 
other monarchs. Demetrius was at first victorious, but m 
150 B.C. was slam in battle, and Balas obtained possession 
of the kingdom. The new king soon made himself hateful 
to his subjects by his voluptuousness and debauchery, and 
t.Tn.q encouraged Demetrius Nicator, the eldest son of 
Demetrius Soter, to claim his fathei’s crown. Alc-xander 
took the field against him, but was defeated in a pitched 
battle, and fled to Abse in Arabia, where he was murdered 
by the emir, with whom he had sought refuge, 145 b.c. 

i^EXANDER JANN..EUS, king of the Jews, suc- 
ceeded his brother Anstobulus in 104 b.c, and died in 
79 B c. Hia reign, which he commenced by putting to 
death one of bis brothers who claimed the throne, was 
disgraced by the cruelties that he pci petrated in order to 
keep himself in power. 

ALEXANDER SEVERUS, Roman emperor. See 
Severtis. 

ALEXANDER was the name of eight Popes : — 

Alexander I., bishop of Rome, succeeded Evaristus in 
108 or 109 A.D., and, according to Eusebius, suffered 
martyrdom under Hadrian in the year 119. Catholic 
writers ascribe to him the introduction of holy water, and 
of the custom of mixing sacramental wine with water. 

Alexander IL, whose family name -was Anselmo 
Baggio, was bom at Milan, and occupied the papal chair 
from 1061 to 1073. He had pre-viously, as bishop of 
Luoca, been an energetic coadjutor with Hildebrand in 
endeavouring to suppress simony, and to enforce the 
celibacy of the clergy ; and his efforts to augment the 
influence of the Ptoman see prepared tlie way for the com- 
plete ascendancy which was established by his celebrated 
successor. The imperial sanction being withheld from 
Alexander's election, a council at Basle chose as anti-pope 
Cadolaus, bishop of Parma, who assumed the name of 
Honorius U., and marched to Rome. Ho was deposed, 
however, by a council held at Mantua, and Alexander’s posi- 
tion remained unchallenged. Alexander was succeeded by 
his associate Bildebrand, who took the title of Gregory VII. 

Alexander III. {Rolando Ranuci of Siena), cardinal 
and chancellor of the Roman church, was elected to the 
popedom in 1159, and reigned until 1181. His career is 
of great historical importance on account of the vigour and 
ultimate success with which he carried out the ideas and 
policy of Hildebrand in opposition to Frederick Barbarossa 
and Henry II. of England, Three anti-popes (Victor IV., 
1169; Pascal III., 1164; Oalixtus III., 1168) were con- 
firmed by the German emperor in succession. Alexander, 
however, steadfastly maiatained his rights, though com- 
pelled to take refuge in France between the years 1162 
and 1165. -The contest between pope and emperor was 
continued -with varying fortune until, on the 29 th May 
1176, Frederick was decisively defeated at Legnano, when 
he at once withdrew his support from the anti-pope and 
submitted to Alexander. On the 1st August 1177 the 
emperor yielded the customary homage to the pope at 
Venice by kissing his foot, and was freed from the ban of 
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excommunication under wlaicli lie had "been placed ten 
years previously. There seems to be no historical autho- 
rity for the common story that during the ceremony 
Alexander placed his foot upon the emperor’s neck. 

In England the papal supremacy was strenuously main- 
tained against Henry II. by Thomas Becket. Here, as 
in the case of Germany, the struggle was protracted and 
severe, but in the end the victoiy lay with the pope. 
A Becket was canonised soon after his assassination, and 
Henry II. was compelled to submit to a humiliating 
penance. A contest with William the Lion of Scotland, 
who insisted on instituting his chaplain Hugo, and not 
the papal nominee, into the see of St Andrews, ended in 
the excommunication of the king in 1181. 

Alexander introduced several important changes in the 
organisation and administration of the church. Chief 
among these were the restriction of the right of canomsa- 
tion to the pope alone, the stiU-existing law requiring the 
votes of two-thirds of the cardinals for a valid papal elec- 
tion, and the exemption of the clergy from civil control 
and of church lands from civil burdens. Several of these 
measures were ratified by the third general cotmcil of the 
Lateran, summoned by Mexander in 1179. 

Alexander IV., Count Binaldo de Segni, cardinal- 
bishop of Ostia, occupied the papal chair from December 
1254 till his death m May 1261. He seems to have been 
of a weak character, and m the struggle against the house 
of Hohenstaufen, which he inherited from his predecessors, 
he did little to strengthen the position of the papacy. The 
opposition which he offered to Manfred, natural son of 
Frederick II., proved unavailing, although he obtained the 
aid of England by promising the disputed sovereignty of 
the Two Sicilies to the English Pnnee Edward. Manfred 
was crowned king at Palermo in 1258, and in 1200 ho 
invaded the States of the Church, and compelled the pope 
to recognise him as legitimate sovereign. The ecclesiastical 
administration of Alexander was signalised by his efforts 
to unite the Greek and Latin churches, by the estabhsh- 
ment of the Inquisition in France (1266), and by the 
support he gave to the orders of Mendicant fnara. The 
last years of his pontificate were passed at Viterbo, where 
he was compelled to take refuge on account of the violent 
struggles at Rome between the factions of the Guelphs and 
the Ghibellines. 

Alexander V. {Pietro PhilargH), a native of Candia, 
enjoyed the dignity of Pope for only ten months, from the 
26th June 1409 to the 3d May 1410. Born of poor 
parentage, he owed his admission to a religious house to a 
Franciscan monk, who noticed him begging. He studied 
at Paris and Oxford, where he acquired such reputation 
for scholarship, that on his return to Italy he was rapidly 
promoted from dignity to dignity. In 1402 he was 
appointed, through the influence of Galeazzo Visconti, to 
the archbishopric of Milan, and in 1405 he was made a 
cardinal by Innocent VIL The council of Pisa, after 
deposing Benedict XIII, and Gregory XII., elected him 
pope on the understanding that he would set himself to 
reform the abuses of the church. The weakness of Ms 
character and the shortness of Ms pontificate, however, 
prevented an^Mng effectual being done. He died, as was 
generally beHeved, of poison administered by Balthasar 
Cossa, who became Ms successor under the title of John 

xxm. 

Alexander VI. {Rodrigo Borgia), memorable as the 
most characteristic incarnation of the seculax spirit of the 
papacy of the 15th century, was born at Xativa in 
Vsdencia, 1st January 1431. His biographers all but 
unanimously assert Ms patronymic to have been LenzuoH 
(in its original Valencian form, Llangol), and the name of 
Borgia (or more properly Borja) to have been assumed on 


his adoption by his maternal uncle. Francisco Escolano, 
however, a compatriot, positively affirms {Oronica, hb, vi. 
cap. 33), that Llangol was his mother’s name, and that Ms 
father was Giofr^ Borja. It is also disputed whether he 
originally followed the legal or the military profession ; 
the former appears more probable. In either case, his 
career was determined by his uncle’s elevation to the 
papacy as Calixtus III., 8fch April 1455, and his own 
immediate summons to Rome, where he was reserved in 
2 oetto as cardmal in the ensuing February, publicly pro- 
moted in Sejjtembcr, and by an unparalleled act of nepotism 
elevated to the lucrative and dignified office of vice- 
chancellor in the foUowing July, He also succeeded his 
uncle as archbishop of Valencia. An elder brother, Pedro 
Lius, was made generalissimo of the papal forces by land 
and sea. The animosity created by so invidious an exalta- 
tion prepared Rodrigo's subsequent feud with the Roman 
patriciate. For the moment he was all-powerful, and 
the letters of that dexterous courtier iEueas Sylvius attest 
the importance attached to his good word. We must here 
notice the ridiculous fiction concerning the parentage of 
Borgia’s natural children, which owes its currency to the 
uncritical credulity of Gordon, his first formal biographer, 
An anonymous MS romance, professing to record the 
secret history of the Borgia family, exists in many Italian 
libraries ; a copy is in the British Museum, Gordon fell 
in with this fiction, and whether from lack of judgment or 
love of marvel, adopted it into his nan-ative. According 
to this version, Rodrigo, when summoned to Rome, was 
living with a beautiful Valencian courtesan, Rosa Vanozza, 
by whom he had already had several children. Despatch- 
ing Ms family to Venice under the care of a major-domo, 
he entered upon a course of austere hypocrisy, designed to 
secure his exaltation to the papacy, thus remaining apart 
from his mistress and children for a period of nearly forty 
years ! This legend, originally chculated as n prime piece 
of scandal, has been accepted os a vindication by Rodrigo’s 
apologists, Vanozza, they contend, was not Ms concubine 
but his wife, and her decease must have preceded his ordi- 
nation ; Caesar and Lucretia wore consequently legitimate. 
The Abb4 OUivior goes a step further still, and disposes 
of two scandals at a stroke by identifying Vanozza with 
Giulia Farnese, whose charms, during Alexander’s pontifi- 
cate forty years afterwards, notoriously procured her 
brother’s elevation to the cardinalate. It is sufficient to 
reply that in this case the beautiful Lucretia must have 
espoused the Duke of Ferrara at forty, and have borne 
him children at sixty. The date of Caesar’s birth, more- 
over is known to an hour, being fixed by tho horoscope 
preserved in Junctinus (tom. i. p. 171) at 18th Septembet 
1475, Hor is tho history of Vanozza any longer a secret. 
It is known that her family name was De' Cattanei ; that 
after bearing five children to Alexander she was twice 
married, on each occasion to a petty official about the papal 
court; that she possessed houses and other property in 
Rome; that she survived Alexander many years, and made 
use of the name of Borgia {Rmmont, Bd. 3, pp. 202, 203). 

The fortune of the Borgia brothers seemed menaced 
with eclipse on the death of their uncle, 8th August 1468, 
Pedro Luis, who had incurred the bitter enmity of the 
Orsini family, escaped under the escort of Cardinal Barbo 
to Oivitk Vecchia, where a fever soon carried Mm off. 
Rodrigo remained for the conclave. !N‘o papal election is 
more dramatically narrated in that edifymg collection, 
Qondavi dd PonUfid Romani, than the one which resulted 
in the choice of .^neas Sylvius (Pius 11.) Borgia’s share 
in it had earned Pius’s gratitude; he was, nevertheless, 
compelled to submit to some diminution of the authority 
and emoluments of the vioe-chancellorsMp ; and a subse- 
quent indiscretion in the too public indulgence of his 
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taste for female society while discharging a legation at 
Siena procured him one of the severest reprimands ever 
addressed to a cardinal by a pope. Tins’s reproof is pre- 
served in Eaynaldus (Append, ad ann. 1460, num. 31), 
and alone refutes the fiction of Borgia's rehgious hypocrisy. 
Cardinal Barho, however, who succeeded as Paul 11., was 
the same spirited patrician who had befriended the Borgias 
in their hour of need, and his ostentatious pontificate 
ushered in the era of Rodrigo’s unbroken prosperity. 
“ He is,” writes at this time Gaspar Yeronensis (Muratori, 
tom. iii pt. 2, p. 1037), “a comely man of cheerful 
countenance and honeyed discourse, who gains the affec- 
tions of aU the women he admires, and attracts them as the 
loadstone does iron ; it is indeed supposed that he proceeds 
no further.” A supposition rather pious than probable. 

On the death of the jovial Paul (1471), Borgia is men- 
tioned, along with Cardinals Orsino and Gonzaga, as one 
of the three who chiefly contributed to place the tiara on 
the brows of the then famous preacher and exemplary 
ascetic Sixtus IV., who immediately (per fugg ire Vingrati- 
t%dine) bestowed on him the opulent abbey of Snbiaco, 
and raised him to the digmty of cardinal-bishop. About 
the same time must have commenced his intiinacy with 
Vanozza. In 1473 he undertook a legation to Spain, 
avowedly with the purpose of visiting his diocese and of 
composing differences between the kings of Castile and 
Portugal, but in reahty to display his magnificence to his 
countrymen. His demeanour on this occasion is repre- 
sented in the most unfavourable light by the cardinal of 
Pavia, who had previously composed for him that elegant 
oration to his Yalencian flock which the Abb6 OUivier 
has the simplicity to attribute to Borgia himself. The 
cardinal, however, is too much of a time-server and a 
rhetorician for his account to be altogether trustworthy. 
More certain is the occurrence of a tremendous tempest on 
Borgia’s return, in which part of his retinuo perished, 
while he himself narrowly escaped. Innocent YIII., the 
successor of Sixtus, owed his election to Borgia’s coalition i 
with the late pope’s nephew, and the fortunes of the 
former remained unimpaired throughout his tranquil ponti- 
ficate. The long malady which terminated it afforded scope 
for the intrigues of aspirants to the succession ; and when 
the cardmals entered into conclave (August 1492), already 
the rumour ran that a Spaniard would be pope. The 
simoniacal character of the election is indisputable. We 
need not beheve that the opulent and high-spirited 
Cardinal Ascanio Sforza was tempted with four mule-loads 
of silver, but his instant elevation to the vice-chancellorship 
speaks for itself. Cardinal Orsino was bought with Borgia’s 
palace in Rome j Cardinal Colonna with the abbey of 
Snbiaco ; money gamed the minor members of the Sacred 
College j five car<hnals alone are recorded as incorruptible. 
Borgia’s uneasiness was betrayed by his hasty assumption 
of the pontifical vestments, and premature announcement 
of the election to the expectant crowd. He assumed the 
name of Alexander YT. His allocution to the cardinals 
breathed spirit and dignity ; an admonitory discourse to 
his son Caesar, which may be read in Gordon, is an inven- 
tion of the anonymous romancer. The pomp of his coro- 
nation far surpassed preceding examples, and the compli- 
ments of foreign ambassadors on the majesty of his mien 
and the maturity of his wisdom were echoed by a public 
accustomed to simony, relieved at their deliverance from 
a period of anarchy, and sensible of their need of a firmer 
hand. This hope Alexander justified and surpassed. Ere 
long he had divided Rome into judicial districts, placed a 
magistrate at the head of each, and himself establmhed a 
weekly audience, at which, by the admission of the mal- 
content Ihfessura, “ he administered justice after a marvel- 
lous sort” 


Alexander’s pontificate might have been less eventful 
but for a circumstance beyond his control. The political 
system of Italy was on the eve of dissolution. Ludovico 
the Moor, anxious to confirm himself in his ill-gotten 
duchy of Milan, was already tempting the French monarch 
across the Alps by the bait of the kingdom of Naples. 
As of old in Greece, so now dissensions and political cor- 
ruption were about to cast down the civilisation of Ital) 
at the feet of the stranger. The passion for family 
aggrandisement on this occasion impelled Alexander to a 
patriotic course. His third son Giofr6 had espoused the 
illegitimate daughter of the king of Naples, and received 
as dower the principality of Squillace When, therefore, 
the French envoys demanded the investiture of Naples, 
they met with a flat refusal. This encouraged Alexander’s 
enemies. Cardinal della Rovere (Julius II ) withdrew 
from the papal court, seized upon Ostia, and from thence 
addressed urgent appeals to the French king to march 
upon Rome, convene a council, and purge Christendom of 
tile simoniacal pope On this side Alexander felt himself 
indeed vulnerable. Casting about for alliances, he de- 
sxiatched an envoy to the Sultan; the ambassador was 
arrested as he returned with a favourable reply ; and the 
publication of his instructions created a fresh scandal. 
Others still, had Roman manners been less lax, might have 
arisen from the marriage of the pope’s acknowledged 
daughter Lucretia to the Lord of Posaro, under the 
auspices of the whole Sacred College, and from the elevation 
of his second son Caesar to the cardinalate at tlie age of 
eighteen, unblushing perjury being employed to conceal 
his illegitimate birth. Yet, at the same period, the suc- 
cessor of Peter appeared for the last time in history as the 
undisputed bestower of kingdoms and the ultimate tribunal 
of appeal for Christian nations. Spain and Portugal 
resorted to him for the adjustment of their claims to the 
New World ; and by tracing a Hno upon a map he dis- 
posed of three-fourths of the human race. Never, accord- 
ing to mediaeval ideas, had a pope exerted his prerogative 
with equal grandeur , but the mediaeval conception of the 
papacy was passing away, and no one’s faith in it was 
feebler than the pope’s. 

Charles YIII. passed the Alps in the autumn of 1494, 
city after city fell before him, and by the end of the year 
Rome was added to the number. Alexander had retired 
into the castle of St Angelo. His deposition was uni- 
versally expected, most of all by himself. But Charles’s 
minister, Brigonnet, had been gained by the promise of a 
cardinal’s hat. On 16th January the reconciliation of 
king and pontiff was officially celebrated: they rode 
together through the city; but distrust still prevailed 
between them. With really surprising firmness Alexander 
continued to refuse the investiture of Naples, with which 
Charles may have thought himself able to dispense. 
Nothing, indeed, could have been more rapid than his 
conquest, except his loss of that kingdom. By March the 
triumph of the French seemed complete : on 6th July 
their retreating army cut its way through the Italian hosts 
at Taro in Upper Italy; on 7th July the King of Naples 
re-entered his capital. Nothing remained of the French 
incursion except a fatal contagion, and the more fatal 
revelation of the weakness of ItSy. 

The retreat of the French left Alexander at liberty to 
puraue what must have been the main object of any pope 
of intelligence and spirit in his j)lace — ^the extirpation of 
the petty feudal vass^s of the church, and the establish- 
ment of the temporal independence of the papacy. This 
was in truth but a phase of the great struggle of the 
crown and the people against the aristocracy, universally 
a characteristic of that age; but the pope’s principal motive 
was unquestionably the insatiable appetite of family 
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aggrandisement. Tlie incurable vice, however, of his 
policy was imposed upon him by the lack of men and 
money to carry it into effect. To obtain the former, he 
was compelled to incline alternately to France and Si>ain, 
degrading the majesty of the Holy See, and forfeiting his 
liberty of action as a member of the Italian body pohtic 
The finances had to be recruited by the sale of offices and 
spiritual privileges of every kind. Such practices had long 
been prevalent at Eome, but never had they attained the 
enormity, the effrontery, or the method imparted to them 
by Alexander. 

His enterprise was at first unfortunate. After some 
petty successes the papal forces were routed by the Orsini, 
January 1497. Siianish aid was invoked ; the Q-reat 
Captain checked the Orsini and recovered Ostia. Alex- 
ander’s spirits rose , on 7th June he alienated Benevento 
in favour of his eldest son, the Duke of Gandia. That 
day week the duke disappeared ; his body, pierced with 
wounds, was soon found in the Tiber. The pubhc voice 
attributed the murder to the pope’s second son, the 
Cardinal Caesar Borgia, but on no other grounds than his 
capability of any atrocity, and the gain that accrued to 
him by this. Some historians know what he said to the 
pope in confessing his fratricide, and can report the pope’s 
rejoinder; so is history written. Alexander secluded 
himseK in a passion of grief. He tallced of abdication, 
and actually appointed a commission to inquire mto the 
abuses of the Church. While it ineffectually deliberated 
on reforms, the stake was preparing for a real reformer. 
The history of Savonarola must be related elsewhere ; it 
can only be said here that Alexander ajipears to have been 
most unwilling, to proceed against him, and only to have 
consented to do so when the Dominican’s hostile attitude 
rendered further forbearance impossible. 

Cmsar Borgia, meanwhile, was bent on improving the 
opportunity which he had found or made. Tliree months 
after Savonarola’s death he propounded to the assembled 
cardinals his desire to renounce ecclesiastical orders for his 
soul’s health, and was soon at liberty to contract a royal 
alliance. After encountering a refusal from the daughter 
of the King of Naples he repaired to France, and there 
(May 1499) espoused a princess of the house of Navarre, 
receiving the title of Duke of Valentinois from the French 
king. Lucretia also benefited by her family’s enlarged 
views ; her alliance with the lord of Pesaro was dissolved 
on a pretext of nullity, and she marned the Duke of 
BiscegUa, a natural son of the King of Naples. This had 
occurred a year previously, when Alexander still attached 
weight to the Neapolitan alliance ; but the political horizon 
was now changed. In October 1499 a French army crossed 
the Alps and conquered Lombardy, almost without resist- 
ance. The watchword was thus given for the papal 
campaign in the Eomagna. Cateiina Sforza, regent 
of Imola and Forli, received a summons to dischmge 
certain arrears long owing to her suzerain. Caesar Borgia 
followed with an army on the heels of the messenger, and 
although the intrepid princess defended herself stoutly by 
sword and poison, she was compelled to succumb to the 
“Gonfalonier of the Church.” Tlip Borgias’ enterprise 
coincided fortunatdy with the commencement (according 
to the then method of reckoning) of the new century 
and the mighty concourse of pilgrims to Eome for the 
jubilee, each representing some substantial contribution to 
the papal exchequer. France and Spain, meanwhile, had 
concerted their secret arrangement for the dispossession of 
the King of Naples, and Caesar Borgia prepared to remove 
the only obstacle to his own participation in it. In July 
1500 the Duke of Bisceglia, Lucretia's Neapolitan husband, 
was attacked by assassins in broad day, and left desper- 
ately wounded. The pope placed guards over the prince ; 
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Lucretia and her sister-in-law prej)ared his food to avoid 
poison ; but none the less “ quum ex valneribus sibi 
datismonnoluisset” — Alphonso of Bisceglia was strangled 
by men in masks. “AJl Eome,” writes the Venetian 
ambassador, “trembles before the duke.” The worst 
times of the empire seemed returned, even to the amuse- 
ments of the amphitheatre, where Caesar, whose tastes 
were those of a Spaniard, despatched six bulls successively, 
severing the head of one from the shoulders at a stroke. 
The pope looked on helplessly at the Frankenstein of his 
own creation; “he loves and hugely fears his son,” 
reports the Venetian, who adds that Caesar had pursued 
his father’s favourite secretary to his arms, and there 
butchered him, the pope’s robe being saturated with the 
gushing blood. Alexander’s easy temper stood him in 
good stead. “ The pope,” according to the same authority, 
“grows younger every day, and is extremely cheerful; 
his cares and troubles endure only for a night ; he thinks 
continually of aggrandising his children — ne d'altro Jm 
cura” In his conversations with foreign envoys he 
excused his son’s violence as the error of youth. “ The 
duke,” he said, “ is really a good fellow ; it is only a pity 
that he cannot endure to be offended.” Lucretia is 
extolled by all as “lovely, discreet, and bountiful.” 
Eumour, indeed, imputed to her an incestuous connection 
with her brother ; but this aspersion, like all others upon 
her, is to this day utterly destitute of proof. 

“These devils cannot be cast out by holy water,” 
Cardinal Juan Borgia had formerly report^ of the turbu- 
lent occupants of the Eomagna. The experiment of casting 
out Satan by Beelzebub remained to be tried. In April 
1501 Caesar entered upon his second campaign, and by 
perfidy or force quickly added Pesaro, Eimini, and Faeuza 
to his former possessions. Attentive to the maxims of 
sagacious tyranny, he governed with substantial justice. 
If his coffers had to be filled by oppression, the odium 
would be cast on some subordinate agent, whose body, 
his mission fulfilled, would be found dismembered in 
the market-place. Franco and Spain, ineanwliile, pro- 
ceeded to the spoliation of the defenceless king of Naples, 
and CsBsar (July 1501) shared in the conquest and the 
booty. In September Alexander himself undertook a 
campaign against the Coloiinas, and humbled those haughty 
patricians by the capture of aU their castles, Lucretia, to 
the general scandal, represented him in his absence. Worse 
scandals were in store, could we implicitly credit the con- 
temporary diarist’s account of the scenes enacted in the 
apostolic palace after Alexander’s return, but the passage 
is probably interpolated. At this period the papal court 
was engrossed with preparations for Lucretia’s marriage to 
Alphonso, son of the Duke of Ferrara, which was celebrated 
by proirjr in December. The pope’s daughter, cardinals 
and prelates in her train, undertook a stately progress 
through Italy to Ferrara, where she was received with 
extraordinaiy splendour. Piombino was reduced at this 
time, and in July Caesar treacherously rendered himself 
master of Urbino, Immediately afterwards his power 
received a severe shook from the defection of his principal 
condoUieri. Ceesar temporised until, to the admiration of 
Machiavelli, then Florentine envoy at his camp, his adver- 
saries were decoyed into his hands, seized, and executed 
(Slab December 1502). The news gave the signal at Eome 
for the arrest of the Orsini and the occupation of their 
castles ; thus was the humiliation of the Eoman aristocracy 
completed. Cardinal Orsino was committed to Saint 
Angelo, where the services of the Papal master of the 
ceremonies were soon required for his interment. “ But 
I,” remarks Burcardus with quaint naiveW, “ turned the 
business over to my assistant, for I did not want to know 
more than was good for me.” It must be owned that in 
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that age it woiild hare been impossible to biiug a cardinal 
publicly to the block This apology does not apply to the 
charges of secret poisoning which have mainly given the 
Borgias their sinister celebrity, and which became fearfully 
rife m Alexander’s latter years. They are unproved as yet, 
but are ceitainly countenanced by the opulence of the 
supposed victims, and the avidity with which the pope 
pounced upon their effects, especially m the case of his 
rapacious datary, Cardinal Ferrari. 

By May 1503 Spain had dispossessed Fiance of her 
share of ill-gotten Naples A general war seemed imminent , 
Alexander and Caesar leaned to the side of Spam. The 
Sacred College was already full of Spanish cardinals, docile 
instruments of their countryman, and Alexander might well 
deem that he had fettered the Church to the fortune of his 
house. Men looked for the proclamation of C^sar as kmg 
of Romagna, and the division of the temporal and the 
spiritual power. The ancient mutual relations of pope 
and emperor would have been revived, but on the nanow 
area of Central Italy. But this was not to be. On the 
morning of 12th August “ Pope Alexander felt ill;” so did 
Offisar Borgia. Every one knows the story of the supper 
given to the ten cardinals in the villa, and the fatal 
exchange of the poisoned flask. This picturesque tale is 
almost certainly a fiction. An attempt to destroy ten 
cardinals at once is inconceivable ; it would be easier to 
believe Cardinal Castellesi’s assertion that he was to have 
been the victim, as his sickness at the time is confirmed 
from an independent source. But his character does not 
stand high, and the symptoms of his disorder, as described 
by himself, differ totally from Alexander’s, which were those 
of an ordinary Roman fever. The progress of the pope’s 
malady may be minutely traced in the ^ry of Burcardus 
and the despatches of the Ferrarese envoy. He expired 
on the evening of 18th August, duly provided with aU the 
needful sacraments of the Church. From his own point 
of view his life probably appeared fortunate and glorious; 
but the vicissitude of human affairs is ever dramatically 
illustrated by the death of a pope. Ere the corpse was 
cold the pontifical apartments were pillaged by the 
satellites of Ciesar Borgia ; at the funeral a brawl between 
priests and soldiers left it exposed in the body of the 
church ; when placed before the altar, its shocking decom- 
position confirmed the surmise of poison ; finally, stripped 
of Its cerements and wraiiped in an old carpet, it was forced, 
with blows and jeers, into a narrow coffin, and flung mto 
an obscure vault. The remains were subsequently trans- 
ferred to the Spanish church of St Mary of Montserrat, 
where they repose at this day. 

Alexander has become a myth, and his “ acts” are in 
some respects almost as legendary as those of the pnimtive 
saints and martyrs. The peculiar odium attached to his 
memory rests partly on the charge of incest, of which he 
must be acquitted; partly on that of secret poisonmg, 
wluch is at least not established; partly on the confusion 
between his actions and Caesar Borgia’s. Nearly every- 
thing actually criminal in his pontificate is subsequent to 
the preponderance of the latter. Profligate alike in public 
and private hfe, he was no malignant tyrant, — affable, 
familiar, easy, he justly took credit for his moderation 
towards notorious malcontents, and his indifference to 
personal injuries. These virtues, however, as well as his 
family affection, were merely constitutional with him, — as 
the many beneficial acts of his administration were rather 
prompted by a sense of policy than a sense of duty. BQs 
ability as a ruler is evinced by the tranquillity he main- 
tained in Rome, his effectual provision against dearth, the 
regular discharge of financial obligations, the energetic 
prosecution of useful public works. As a statesman he 
ranks high in the second class. He was too destitute of 
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morality to have the least insight into the tendencies of 
his tunes; but from the point of view of political expe- 
diency, his policy was eniineutly sagacious and adroit. 
He cannot be accused of prepaiiug the misfortunes of 
Italy, but he did not disdain to profit by them. His 
licentiousness and contempt of ecclesiastical decorum are 
partly paUiated by the circumstances of his iiutiation into 
the Church. He was untrained to the ecclesiastical pro- 
fession, never felt himself a piiest, and was wholly regard- 
less of the Church’s interest as such. In this respect he 
is almost unique among the successors of St Peter, ^yere 
controversies regulated by reason rather than by con- 
venience, the parties to this would change sides, — ^Alex- 
ander’s accusers would become his advocates, and his 
advocates his accusers. The Church in her secret heart 
must rate him the lowest of her chiefs, the world must 
feel that he deserves much better of it than many much 
better popes. 

The iniucipal contempoiaiy authority for the leign of Alexander 
13 the diary of the papal master of the cciemomea, Joannes Bui- 
cardus, a record replete with trivialities and not exempt liom inter- 
polations, but containing indisputable evidence of peifect candour. 
An excellent edition, commenced in 1855 by the Al>he Gfmnaielli, 
was discontinued aftei the publication of a few parts The un- 
ciitical histones of Gordon and Tomasi are indebted to Burcardus 
for any value they possess. The paltry productions ot modern 
Boman Catholic apologists (Jorry, Pave, Cerri, &c.) aio beneath 
contempt. The Abbe Olhvier {Alexandre VL et hs Bwgia, tom. 
i., Pans, 1870) excites respect by his good faith and amusement hj 
his strange alliance of perverse ingenuity with mfantiiio unsusiu 
ciousness Of late years the archives of the Italian courts have 
become accessible, and the transactions of Alexander’s reign have 
been sagaciously investigated fiom this source by tuo German 
scholars, Von Kcumont [Die Stadt Mom, Bd S, Ahth. 1, Berlin, 
1868) and Gregoiovius [Mom in Mittelalter, Bd. 7, Stuttgart, 1870), 
The latter is the more copious, hut Ins general estimate of Alex- 
ander is much too low. By far the ablest English contribution 
to the history of Alexander is a notice of Grogorovius in the 
Norlh British Review, vol. lii., entitled The Borgxas and tlwir Latest 
Historian. (u. o.) 

Alexander VII. {Fahio Ohigi), wus born at Siena on 
the 13tli February 1599, and occupied the papal chair 
from the 7th April 1655 to the 22d May 1667. Before 
his elevation he had filled successively the oflices of 
inquisitor at Malta, vice-legate at Ferrara, and nuncio to 
Germany at the conference of Munster. Tho conclave 
elected him in the belief that he was strongly opposed to 
the nepotism and other abuses that had characterised tho 
reign of his immediate predecessor, Innocent X., and at 
the beginning of his .pontificate he went so far in this 
direction as to forbid his relatives even to visit Rome. 
In a year, however, all was changed, and nepotism pre- 
vailed to as great an extent as nnder any former pontiff. 
Alexander was a patron of learning, and himself wrote a 
volume of Latin poems which appeared at Paris in 1656 
under the title Fhilomathi Labor es Juveniles. He also 
encouraged architecture, and in particular constructed the 
beautiful colonnade in the piazza of St Peter’s. The most 
noteworthy events of his pontificate were the reception of 
the ex-queen Christina of Sweden into the Catholic Church, 
the promulgation of a bull against the Jansenists, and a 
protracted dispute wjth Louis XIV. of France, during 
whidi the papal see lost possession of Avignon (1662). 
Alexander canonised Francis of Sales in 1665. 

Alexander VIIL {Pietro Ottohmi), born at Venice 
in 1610, was raised to 'the pontificate in October 1689 
in succession to Innocent XL He assisted his native state 
in its wars with the Turks. Although an enemy of the 
Jansenists, he condemned certain doctrinal errors of the 
Jesuits as advanced by Professor Bougot of Dijon. He 
carried nepotism to such an extent that the salaries and 
gifts bestowed on his relatives during his reign, short 
though it was, exhausted the papal treasury. He added 
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by purchase the books and manuscripts of Queen Christina 
to the Vatican library. He died in Feb. 1691. 

AJjEXANDER I., King of {Scotland, son of Malcolm 
Camnore, succeeded his brother Edgar in 1107, and died 
in 1124. He was belter educated than any of Ms prede- 
cessors, owing to the care of his mother, the amiable Mar- 
garet of England. All the qualities of his nature, both 
good and bad, were strongly marked; from the terror he 
inspired, he was styled by his subjects the Fierce. His reign 
is distinguished by the determined o]>position ho offered 
to any interference on the part of English bishops in the 
affairs of the Scottish Church. He contrived by energy 
and valour to subdue the turbulence of his Imigdom; 
specially noticeable are the promptness and vigour ho dis- 
played in suppressing the iusiiiTection of Angus, grandson 
of Lulach, a son of Macbeth’s queen. He died at Stir- 
ling, and, being childless, was succeeded by his brother 
David I 

Alexander II., King of Scotland, was born at Had- 
dington in 1198 (died 1249), and succeeded his father, 
William the Lion, in 1214. Though still young, he exhi- 
bited the same prudence and firmness which marked his 
whole conduct in life. He was excommunicated in 1216 
for associating with the Enghsh barons in their opposition 
to King John; but his prudence enabled him to recover 
the good opinion of the pope, and placed him on the 
best footing with the English Icing, Henry III, John’s 
successor. His fidelity to Henry was shown by tho 
assistance he rendered liim in protecting, during Henry’s 
absence in France, the northern borders of England, and 
the friendliness of the kings was strengthened by the 
marriage of Alexander to Henry’s sister Joan (1221). 
Joan (bed in 1238, and in May 1239 Alexander marned 
Mary de Coucy. In 1244 Henry mai’ched against Scot- 
land to force from Alexander tho homage due to Mm for 
the lands he held in the north of England, but in August 
a peace was concluded at Newcastle. Lilce Alexander I., 
he was zealous in defence of the privileges of the Scottish 
Ohurcli; and in 1222 he put to death 400 persons who 
nad been implicated in the murder of the bishop of 
Caithness. VTiile engaged in quelhng an insurrection in 
Argyleshire, he died of fever in the island of Kerrera in 
1249. 

Alexander HI, King of Scotland, son of Alexander 
IL by his second wife, Mary de Coucy, was born at Rox- 
burgh on the 4th September 1241 (died 1286), and suc- 
ceded to tho throne on the death of Ms father in 1249. 
The fact that in this case the succession, of a minor was 
unopposed is noteworthy, as showing that the hereditary 
principle had now established itself. By a provision of 
the treaty of Newcastle Alexander had been betrothed in 
infancy to the daughter of tho king of England, and it 
suited Henry’s policy to insist on an early fulfilment of 
the contract. Notwithstanding the extreme youth of the 
parties, the marriage was celebrated at York on the 25th 
December 1251. On this occasion Alexander is said by 
Matthew Paris to have done homage for his estates in 
England, and to have refused homage for Ms kingdom of 
Scotland, on the ground that he had not consulted on the 
matter with Ms proper advisers. The story, however, 
seems mconsistent with Henry’s policy at the time, and is 
therefore questionable. With a king so young, in times 
so unsettled, the hopes and efforts of contendmg factions 
were naturally stimulated. At the commencement of his 
reign Alexander was under the power of the Com;ps, the 
most influential family among the Scottish nobility. A 
rival party, under the leadersMp of Durward the justiciar, 
was supported by England, and in 1254 succeeded in seizing 
Edinburgh, castle, and freeing the king and queen from the 
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domination of tlie Comyns. Meanwhile Henry had him- 
self marched to Scotland with an anny, and in September 
he met Alexander at Roxburgh. There a regency was 
arranged, from wliicli the Comyns were entirely excluded. 
In 1257, however, the latter regained tlieir ascendancy, 
and obtained possession of the person of the king, whom 
they kept prisoner at Kinross and Stirling. In the fol- 
lowing year a new regency was funned, in which both the 
opposing parlies were represented, and the king w.'is 
liberated. In 1200 he and his queen jiaid a visit to tlie 
court of England. While at Windsor the queen gave 
birth to a daughter, Margaret, afterwaids married to Eric 
of Norway. An account of tlie invasion of Scotland in 
1263 by Haco, king of Norway, and of the disastrous 
defeat at Largs, belongs rather to the history of the 
country than to the personal biography of the king. Three 
years after the invasion, Magnus, king of Norway, ceded 
to Alexander the Isle of Man and the Western I&le.9, 
receiving in return a ransom of a thousand marks and an 
annual rent of a hundred marks. The Orkney and Shet- 
land islands still remained under the dominion of Noiway. 
Alexander was involved in a protracted and on the whole 
succe^ful struggle with the papal power for the independ- 
ence of the Scottish Church. The chief matter in dispute 
was the proper valuation of church lands for the purpose 
of taxation. In connection with this, Boiamund or Bagi- 
mond came from Rome in 1275 with a commission to draw 
up the valution known as Bagimond’s roll, wMch remained 
the basis for the taxation of dinrch lands down to the time 
of tho Reformation. The internal condition of the countiy 
seems to have improved greatly during the latter years of 
Alexander’s reign. A wise and vigorous administration 
ensured peace and consequent prosperity. The prospect of 
Scotland was perhaps never brighter in all her early his- 
tory than towards tho close of his reign, but it was sud- 
denly overcast, A series of calamities, following each other 
in quick succession, left the nation at the mercy of its foes 
wifcidn and without. In 1275 Alexander’s wife died, and 
a few years later he lost both hia children. The succession 
in the dmect lino was thus left lo the precarious chance of 
the single life of the infant princess known in history as 
the “Maid of Norway.” In 1285 Alexander married 
Joletta, daughter of the Count of Dreux. Any hope of 
strengthening the succession by tMs union was, however, 
destroyed by the calamitous event of the following year. 
On the 12th March 1286 the king was killed by a fall 
from Ms horse while riding on the coast of Fife opposite 
Edinburgh. A spot near Kinghorn, known as the King’s 
■Wud End, is pointed out as the scene of the tragical 
event. The deaths of Alexander was a turning-point in 
Scottish history. The national independence, which he 
maintained so steadfastly against the insidious claims of 
England, while avoiding an open rupture, was once more 
placed in jeopardy. The popular estimate of the calamity 
is well expressed in the following lines, believed to be the 
earliest specimen of Scotch poetry extant: — 

“ Qulien Alysander our kyiig was dede, 

That Scotland led m luve and le, 

Awaye was sons of ale and hrede, 

Of wyne and wax, of gamyn and glA 
Our gold was changyd into lede. 

Crys^ born into viiOTuyte, 

Succour Scotland and remede, 

That stad is in perplexyte.” 

ALEXANDER, Paxjlovioh, Emperor of Russia — ^bom 
on 28iih December 1777, died 1825 — ^was the son of Paul, 
afterwards emperor, by Maiia, daughter of Prince Eugene 
of ‘WiiTtemberg. His early education was conducted under 
Ms excellent mother, and afterwards was carefully directed 
by his grandmother, the Empress Catherine IL, who con- 
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fided its general superintendence to Frederick Cffisar de 
fja Harpe. On the assassination of his father Panl in 
1801, -Mexander succeeded to the Kirssian throne. He 
had been married in 1793 to the Princess Louisa Maria of 
Laden, hut the union proved an unhappy one, and had no 
issue. 

The policy of the young emperor was indicated by his 
concluding a peace with Britain, against which his father 
had declared war. In 1805 he joined Austria and Sweden 
in a coalition with Great Britain against the pretensions 
of France. The war that followed was disastrous to the 
allies The armies of Austria were totally defeated m a 
succession of battles between the 6th and 13th October of 
that year; and the combined Austrian and Eussian armies, 
under the two emperors, were defeated by Napoleon in the 
great battle of Austerlitz on the 2d December. Austria 
concluded a separate treaty of peace, and Alexander led 
the remains of his army into his own doimniona. Prussia, 
which had injudiciously stood neutral while France was 
humbling Austria and Eussia, rashly engaged in hostilities 
with Napoleon in 1806, while her allies, the Eussians, 
were still beyond the Vistula ; but the defeats at 
Auerstadt and Jena laid Prussia prostrate j and in tlie 
succeeding yeai the battles of Eylau and Friedland, in 
which the Russians were fairly beaten, led to the dis- 
membennent of Prussia, and the treaty of Tilsit with 
Eussia. A few days after the last battle, Alexander and 
Napoleon met on a raft anchoied in the river Niemen, and 
agreed to the treaty, which was signed at Tilsit on July 7. 
By a secret article of this treaty Alexander was not only 
to withdraw fioin his connection with Britam, but to 
become her enemy, and he declared war against her on 
the 26th October 

For nearly five years Alexander appeared attached to 
the alliance of France; but the privations of his subjects 
by the interruption of the commerce with England, and 
the intolerable load of Napoleon’s “ Continental System,” 
at length induced him to return to his old alliance, and to 
declare war against France on March 19, 1812. On the 
24th April he left St Petersburg to join his armies on the 
west frontier of Lithuania Napoleon assembled the most 
numerous and magnificent army that had ever been brought 
together in modern times, augmented by the unwilling 
levies of Prussia and Austria, and entered Russia on the 
25th June 1812. The first encounter was at Borodino, 
where theie was a weU-contested action, in which each 
army suffered the loss of 25,000 men. The burning of 
Moscow, and the subsequent retreat of Napoleon, dining 
which lus army was all but annihilated, aie among the 
best known events of modern history. 

In 1813 the advancing Russians were successively joined 
by the forces of Prussia, Austria, and Sweden. Alexander 
continued with the allied armies, and in particular was 
present at the battles of Dresden and Leipsic. Napoleon 
had made wonderful exertions to repair his losses in 
the early part of 1814; but the victories of Wellington 
in Spain, and his advance into the heart of France, 
favoured the progress of the allies; and on Mardh 30, 
1814, 160,000 men of the allied armies took possession of 
Paris, which was entered next day by Alexander and the 
king of Prussia. 

^ After the deposition of Napoleon the allied sovereigns 
visited England. By the treaty of Vienna, Al exan der was 
acknowledged king of Poland, but before the congress 
of Vienna broke up, Napoleon had escaped from Elba, 
and was enthusiastically received at Paris. The two 
eastern emperors and the king of Prussia remained to- 
gether until the battle of Waterloo gave peace to Europe. 
On the advance of the British and Prussians to Paris, the 
three allied sovereigns again made their entry into that 


capital, where they concluded, on September 2G, the treaty 
which has been designated tlie Roly Alliance. 

Alexander was henceforward chiefly occupied in the 
internal administration of his vast dominions, which cer- 
tainly improved more during the twenty-five years of his 
reign tbn.-n under any of his predecessors from the time of 
Peter I The gradual abolition of the feudal seiwitude of 
the peasantry, begun by the most enlightened of his pre- 
decessors, was continued under Alexander. Education, 
agriculture, manufactures, commerce, were also greatly 
extended ; while hterature and the fine arts were liberally 
encouraged His disposition has been represented by his 
subjects as mild and merciful; yet his influence in the 
affairs of Europe was not exerted in the cause of pubhc 
liberty. But this could hardly be expected from the 
autocrat of an unmitigated despotism in his own terii- 
tones. He wiU, however, bear very favourable comparison 
with any Russian sovereign, or even with any contem- 
porary monarcL 

Early in the winter of 1826 he left St Petersburg for 
the last time on a tour of inspection of his southern pro- 
vinces. About the middle of November he was attacked 
by a violent intermittent fever, which jjiovcd fatal at 
Taganrog on December 1, 1826. In foreign countries his 
death has been attributed to poison ; but this is refuted 
by the histoiy of his disease, and is very improbable, from 
his great poimlarity with his countrymen. Ho was suc- 
ceeded, in accordance with a family compact, by his second 
brother Nicholas. 

ALEXANDER JAEOSLAWITZ NEVSKI, Saint, 
Grand Duke of Wladimir, second son of the Grand Duleo 
Jaroslaw II., was born at Wladimir iii 1219, and died 
14th November 1263. Ho became prince of Novgorod 
on the resignation of his father in 1239, his elder brother 
having died. While Batu Khan was sweeping with lus 
Tatars over the south, the Swedes, Danes, and Livonian 
knights took advantage of this to oppress the north of 
Russia; Alexander accordingly directed his arms against 
them, and gained a brilliant victory with his small army 
on the 15lh July 1240. His surname of Nevshi was 
derived from this event, which took place near the Neva, 
and in the vicinity of the modern St Petemburg. In a 
second campaign in 1241 he was no less successful, and 
drove his enemies out of Pleskow in Kiew. In a third 
campaign he defeated them near lake Peipus (1242), and 
forced the Livonian knights to sue for peace and retire from 
the distiict of Pskow, which they had conquered a short 
time before. On his father’s death in 1247, a younger 
brother (Andrew) opposed Alexander, and seized the 
duchy of Wladimir; but in 1251 the latter was estab- 
lished in his rights by the khan of Kaptchak, the district 
which the Mongolian Batu had taken under his immediate 
authority. He firmly opposed the proposal of Pope Inno- 
cent 17. to unite the Greek with the Roman church. He 
died at Gorodetz, 14th November 1263, on his return from 
a visit to Kassimeow. Towards the close of his life he is 
said to have taken holy orders, but the tradition rests on 
no sure basis. At his death the people universally spoke 
of him as their father and protector, and afterwards 
recorded his deeds in their songs, and honoured him as a 
saint. Peter the Great, when founding St Petersburg, 
erected a magnificent monastery to the east of the city in 
honour of the victory won there by his great predecessor, 
and created in 1722 one of the eight Eussian orders, that 
of Alexander Nevski. The monastery is now one of the 
wealthiest in Russia, and has, accor^ng to Eokhardt, a 
yearly revenue of half a million silver roubles. 

ALEXANDER, Archibald, D.D., a Presbyterian divine 
of America, was born of a family, originally Scotch, in 
Rockbridge county, Yirginia, on the 17th Apnl 1772 (died 
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1851). After completing his i)reliminary education at 
Timber Ridge, lie came under the influence of the reKgious 
movement known as the “great revival,” and devoted 
himself to the study of theology. Licensed to preach in 
1791, he was engaged for seven years as an itinerant 
missionary in his native state, and acquired during this 
period the facility of extemporaneous speaking for which 
he was remarkable. For a time president of Hampden 
Sidney College, he resigned that position in 1807 to 
become pastor of Pine Street church, Philadelphia. In 
1810 the degree of doctor of divimty was conferred upon 
him by the college of New Jersey, and in the following 
year he was appointed first professor in the newly-estab- 
lished Presbyterian theologic^ seminary at Princeton. He 
filled the chair until his death in 1851. Dr Alexander 
ivTote a considerable number of works in theology, which 
have had a large circulation. Among these may be men- 
tioned his Outlines of the Evidences of Gh'istianity (1823), 
which has passed through several editions, and been trans- 
lated into various languages; and his Treatise on the Canon 
of the Old and New Testament (1826). He was also a 
frequent contributor to the Biblical Bepertai'y, edited by 
Professor Hodge. 

ALEXANDER, Joseph Addisoh, D.D., third son of 
the preceding, one of the most eminent biblical scholars 
of America, was born in Philadelphia in 1809 (died 1860). 
He studied at New Jersey, devoting himself specially to 
Hebrew and other Oriental languages. He graduated in 
1826, and from 1830 to 1833 was adjunct professor of 
ancient languages and literature in his alma mater. In 
1838 he was appointed professor of biblical criticism and 
ecclesiastical history in the theological seminary at Prince- 
ton. He was transferred in 1862 to the chair of biblical 
and ecclesiastical history, which he occupied till his death 
in January 1860. Dr Alexander wrote several valuable 
works in his own department, the most important being a 
Translation of and Commentary on the Psalms, a Critical 
Commentary on the Prophecies of Isaiuh, and a treatise on 
primitive church government. He also contributed nume- 
rous articles to the Biblical Pepertory and the Prmcetom 
Reuieio. At the time of his death he was engaged along 
with Dr Hodge in the preparation of a commentary on the 
New Testament. 

ALEXANDER, Sie William, earl of Stirling, poet. 
The family of Alexander of Menstrie — i.e., of the poet — 
is of ancient lineage, “ tracing its descent from Somciicd, 
lord of the Isles, in the reign of Malcolm IT., through a 
misty Highland genealogy, to John, lord of the Isles, who 
married the Princess Margaret, daughter of King Robert 
II. Their son, Alexander, was father of Angus, who 
founded the family of MacaHster of Loup, and of Alex- 
ander, who obtained from the Argyle family a grant of 
the lands of Menstrie in Stirlingsh^e, and settled there — 
his descendants assuming his Christian name of Alexander 
as their surname. The iMth in descent from this personage 
was Alexander Alexander, whose successor was his son, 
William Alexander, the poet ” (Works ; Introdudory 
Memoir, vol. i. p. ix., 1870). From his (rare) engraved 
portrait, WiUiam was, it appears, aged 57 in 1637; so 
that he must have been bom (at Menstrie House, where 
afterwards was bom Sir Ralph Abercromby) in 1580. 
The grammar school of neighbouring Stirling probably 
furnished his early education; of his later, it is simply 
known that he attended the university of Glasgow. On 
leaving it he proceeded on his travels with Ardiibald, 
seveniSi earl of Argyle. It is supposed that it was during his 
sojourn on the Continent he composed Ms series of sonnets, 
afterwards published under the title of Aurora (1604). 
He was tutor to the young earl. Upon his return he pro- 
ceeded to court, and won for Mmself speedily a name as 
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a gentleman of parts and learning. The fii’st of his 
Monarchuke Tragedies had been published at Edinburgh 
in 1603, viz., The Tragedie of Darius, wMch, like Ms 
Parenesis to the Prince (1604), bore on the title-page 
simply, “By William Alexander of Menstrie.” In 1604 
he reprinted Darius along with a new tragedy of Caesar, 
giving the two the afterwards more celebrated title of 
Monarchiche Tragedies — ultimately increased by Tlse 
Alexandraen and Julius Caesar (1607). In 1607 he 
describes Mmself as “WiUiam Alexander, gentleman of 
the prince’s privy chamber.” King James was much taken 
with Mm. He held his office with the prince of Wales until 
Ms lamented death in 1612, on which he published his 
Megie an the Death of Prince llenrie (Edinburgh, 1612). 
In 1612 he was made master of bequests, and knighted; 
his title-page of the Elegie beanng to be by “ Sir William 
Alexander of Menstrie.” In 1 61 4 appeared his Doomesday; 
or, the Great Day of the Lard's Judgement (Edinburgh). 
In 1621 (September 21) he received the most prodigious 
“gift” ever bestowed on a subject, viz., “a gift and 
grant” of Canada, inclusive of Nova Scotia, or Acadie, 
and Newfoundland — a fact declarative of royal ignorance 
of what the gift really was. Yet wms it subsequently 
confirmed by Charles I. In 1624, Alexander, in relation 
to his grant, published An Encouragement to Colonies — 
twice at least reprinted (1625 and 1630). The gift and 
grant belong to history rather than biography, and their 
later results to the romance of the peerage and of law'. 
In 1626 he was appointed Secretary of State for Scotland, 
and in 1630 created a peer, as Lord Alexander of Tulli- 
hody, and Viscount Stirling. In 1631 he was made an 
extraordinary judge in the Court of Session. In 1632 he 
built Argyle House, a quaint building, which remains 
one of the “lions” of Stirling. In 1633 he was advanced 
a step in the peerage, being created Earl of Stirling and 
Viscount Canada ; and in 1639 Earl of Dovan. In 1637 
he collected Ms poetical works, and issued them as Pcarea- 
tiom mth the Muses, “by Wilham, Earle of Sterline,” with 
Ms portrait engraved by Marshall. This folio did not 
include either Avroi'a or the Psalms of King David (Oxford, 
1631), although there seems little doubt that he, rather 
than hang James, was the main author of the latter. It, 
however, first gave Ms second sacred poem (incomplete) of 
Jonathan. He died in London on 12th February 1640, 
and later Ms remains were transferred to Stirling. Lauded 
by Sir Robert Ayton and William Drummond of Haw- 
thomden, the Earl of Stirling, nevertheless, soon fell out of 
men’s memories. The recent careful and beautifnl edition 
of his Poetical WorTcs (3 vols.) ought to revive Ms fame ; 
for while there is too often a -wearying wordiness, the 
student-reader is rewarded with “full many a gem of 
purest ray serene.” His Doomesday has som e grand things ; 
his Aurora suggests comparison with Sidney’s Astraphel 
and Sulla. (Works as above; Laing’a Baillids Letters 
and Journals, iil 529 ; Drummond MSS., by Laing ; 
Hunter^s MSS., in Brit. Museum.) (a. b. g.1 

ALEXANDRETTA. See Scahdeeoon. 

ALEXANDRIA, a city of Lower Egypt, and for a long 
time its capital, was situated on the Mediterranean, 12 
miles west of the Canopic mouth of the Nile, in 31® 11’ 
N. lat., and 29° 52' E. long. The ancient city was oblong 
in form, with a length from east to west of 3 to 4, a breadth 
from north to south of 1, and, according to Pliny, a circum- 
ference of 15 miles. Lake Mareotis bathed its walls on 
the south, aud the Mediterranean on the north ; on the 
west was the Necropolis, and on the east the Hippodrome. 
The city was laid out in straight parallel streets, one of 
wMeh, about 200 feet wide, ran westward from the Canopic 
gate to the Necropolis. This street was decorated with 
magnificent houses, temples, aud public buildings, and 
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was intersected by anotJier ot tiie same breadth and magni- 
ficence, running from south to north. Ancient Alexandria 
was divided into three regions : (1.) The Jtegio Judeeorum, 
or the Jews’ quarter, forming the north-east portion of 
the city. (2.) RhacoUs on the west, occupied chiefly by 
Egyptians. Its principal building was the Serapeuna, or 
temple of Serapis, containing an image of the god, brought 
probably from Pontus. A large part of the famous library 
of Alexandria was placed in the Serapenm. (3.) Bmchemi, 
the Royal or Greet quarter, forming the remaining and 
most magnificent portion of the city In the Bruchenm 
were the chief public buildings of Alexandria, the most 
noted of which was the splendid palace of the Ptolemies, 
on a peninsula called the Lochias, which stretched out 
into the Mediterranean towards the east of the city ; the 
library proper, and the museum, a sort of college, with a 
dining -haU and lecture-rooms for the professors (see 
Library) ; the GoBsarium^ or temple of the Caesars, where 
divine honours were paid to the emperors; and the 
Dicasteriim, or court of justice. An artificial mole, called 
the Heptastadium, nearly a mile in length, stretched from 
the continent to the isle of Pharos. Between this mole 
and the peninsula of Lochias was the greater harbour ; on 
the other side of the mole was the harbour called Runostos, 
or Safe Return. The two were connected with eacb 
other by two breaks in the mole, crossed by two bridges, 
wlich could be raised at pleasure. Within the harbour of 
Eunostos was an artificial basin called Xibotos, i e., the 
Chest, communicating with lake Mareotis by a canal, from 
wlich a separate arm stretched eastward to the Canopic 
mouth of the Nile. On the eastern point of the island of 
Pharos was the famous lighthouse, said to have been 400 
feet high. It was begun by Ptolemy Soter, and finished 
by his successor, Philadelphus. It cost 800 talents, which, 
if Alexandrian, is equivalent to ^£248,000. In the time of 
Diodorus Siculus (60 mo.), the population of Alexandria 
was estimated at 300,000 freemen, with probably at least 
as many slaves. 

The city was founded by Alexander the Great 332 b.o. ; 
but the islaud of Pharos was from an early period a refuge 
of Greek and Phoenician sea-rovers, a fact commemorated 
in the name Pirates’ Bay,” given to a deep indentation 
on the north side of the island; and on the mainland 
was the little town of Rhacotis, subsequently incorporated 
in the quarter of that name. The ar^itect employed by 
Alexander was the celebrated Dinocrates, who had acquired 
a high reputation by rebuilding the temple of Diana at 
Ephesus. The new city prospered greatly as a centre both 
of commerce and of learning, particularly during the reigns 
of the earlier Ptolemies, to whose enlLghteued Hberahty, 
indeed, its literary importance was largely due. But the 
later monarchs of the house of Lagus were mostly weak 
and vicious men, under whom the city declined in influence. 
In 80 B.O. Ptolemy Alexander bequeathed his city to the 
Romans ; but the bequest did not immediately take effect 
owing to the civil convulsions in Italy, into which Alexandria 
itsdf was eventually drawn, and it was not until 30 b.c. 
that the city submitted to Augustus, It was by him made 
an imperial city, governed by a prefect appointed by the 
emperor, while the functions of the Alexandrian senate 
were suspended, a state of matters which continued nni^ 
196 A.i>., when Severus restored its municipality. 

Alexandria seems from this time to have regained its 
old prosperiiy, becoming an important granary of Rome, 
which, doubtless, was one of the chief reasons ■^at induced 
Augustus to place it directly under the imperial power. 
In 215 A.D. the emperor Caracalla visited the ciiy; and, 
in order to repay some insulting satires that the inhabitants 
had made upon him, he commanded his troops to put to 
death all youths capable of bearing arms. This brutal 


order seems to have been canied out even beyond the 

letter, for a general massacre was the result. Notwith- 

standing this tcmble disaster, Alexandria soon recovered 
its former splendour, and for a time was esteemed the 

first city in the world after Rome. As the power of the 

Caesars decreased, however, their hold over Alexandria was 
weakened, and the city itself suffered from internal com- 
motions and insurrections, which gradually destroyed its 
importance. In 616 it was taken by Chosroes, kmg of 
Persia ; and in 640 by the Arabians, under Amru, after 
a siege that lasted fourteen months, during which Herac- 
lius, the emperor of Constantinople, did not send a single 
ship to its assistance. Notwithstanding the losses that the 
city had sustained, A m m was able to write to his master, 
the caliph Omar, that he had taken a city containing “4000 
palaces, 4000 beths, 12,000 dealers m fresh oil, 12,000 
gardeners, 40,000 Jews who pay tribute, 400 theatres or 
places of amusement.” The following story, relating to the 
destruction of the library, is told by Abulfaragius : — John 
the Grammarian, a famous Peripatetic philosopher, being 
in Alexandria at the time of its capture, and in high 
favour with Amru, begged that he would give him the 
royal library. Amru told him that it was not in his power 
to grant such a request, but promised to write to the 
caliph for his consent Omar, on hearing the request of 
his general, is said to have replied that if those books 
contained the same doctrine with the Koran, they could 
be of no use, since the Koran contained all necessary 
truths ; but if they contained an 3 dhing contrary to that 
book, they ought to be destroyed; and therefore, what- 
ever their contents were, he ordered them to be burnt. 
Pursuant to tins order, they were distributed among the 
public baths, of which there was a large number in the city, 
where, fox six months, they served to supply the fires. 
Shortly after its capture, Alexandria again fell into the 
hands of the Greeks, who took advantage of Amru’s 
absence with the greater portion of his army. On hearing 
what had happened, however, Amru returned, and quickly 
regamed possession of the city. About the year 646 
Amru was deprived of his government by tho caliph 0th- 
man. The Egyptians, by whom Amru was greatly beloved, 
were so much dissatisfied by this act, and even showed 
such a tendency to revolt, that Constantine, the Greek 
emperor, determined to make an effort to reduce Alex- 
andria. The attempt proved perfectly successful, Manuel, 
Constantine’s general, capturing the city with inconsider- 
able loss. The caliph, perceiving his mistake, immediately 
restored Amru, who, on his arrival in Egypt, drove the 
Greeks within the walls of Alexandria, hut was only able 
to capture the city after a most obstinate resistance by the 
defenders. This so exasperated hun that he completely 
demolished its fortifications, although he seems to have 
spared the hvea of the inhabitants as far as lay in his 
power. Alexandria now rapidly decUned in importance. 
It was captured by Andalusian adventurers in 823 , by 
the Moghrebins in 924, and again in 928. The building 
of Cairo in 969, and, above all, the discovery of the route 
to tho East by the Cape of Good Hope in 1497, nearly 
ruined its commerce; and after this we hear little of the 
city until the beginning of the present century. 

Alexandria, the modern city, stands partly on what 
was the island of Pharos, now a peninsula, but mostly on 
the isthmus by which it is connected with the mainland. 
This was originally an artificial dyke connecting the 
island with the land opposite ; but, through the constant 
accumulation of soil and ruins, it has attained its present 
dimensions. The principal public and government build- 
ings are on the peninsula. The ancient city was situated 
on the mainland, adjacent to the modem town, and the 
extent of the ruins that stfll exist sufl5,cientily attests ifa 
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greatness. The general appearance of Alexandria is by 
no means striking; and from its situation its environs are 
sandy, flat, and sterile. It was formerly surrounded by 
strong tnrreted walls, with, extensive outworks, but in 
various parts the walls have lately been destroyed to make 
way for improvements. In the Turkish quarter the 
streets are narrow, irregular, and filthy, and the houses 
mean and ill-built. The Frank quarter, on the other 
hand, presents the appearance of a European town, having 
handsome streets and squares, and excellent shops. The 
streets have been much improved lately by being nearly 
all paved. The principal hotels, shops, and offices are 
situated in the Great Square, the centre of which forms a 
very agreeable promenade, being planted with trees, and 
well provided with seats. It has also a fountain at each 
end. In the suburbs are numerous handsome villas, with 
pleasant gardens. Among the principal public buildings 
are the palace of the pasha, the naval arsenal, the naval 
and military hospitals, custom-house, bourse, two theatres, 
several mosques, churches, convents, &c. There is an im- 
portant naval school, and a number of other educational 



institutions. Among the charities worthy of mention is 
the hospital of the Deaconesses of Kaisersworth, Formerly 
the town was supplied with water by means of the ancient 
reservoirs formed under the old city, which are in many 
cases as perfect now as when first made, 2000 years 
ago. These were annually filled with water by means of 
the canal from the Nile, at the time of inundation; but a 
system of water-works has been formed by a public com- 
pany, and a constant supply of water is now obtained from 
the canal at some distance from the town. The principal 
streets, squares, and railway stations, are lighted with gas. 

Few of the remains of the ancient city are now visible. 
Most of those that were to be seen a few years ago have 
since disappeared, but frequently in making excavations 
portions of ancient masonry, broken columns, and frag- 
ments of statues are discovered. Among the best known 
of the ancient relics are the two obelisks commonly called 
“ Cleopatra’s Needles.” They were originally brought 
from Heliopolis to Alexandria in the reign of Tiberius, 
and were set up in front of the temple of Osesar. They 
are of red granite, and covered with hieroglyphics. 
One is still standing, and is 71 feet high and 7 feet 7 
inches in diameter at the base. The other, which is fallen 
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and covered with debris, is in a less perfect state, and not 
qtute so long as the former. It was offered to the English 
government by Mehemet Ali, but after some consideration 
was declined. Near the obelisks are the ruins of an old 
round tower, commonly called the “ Foman Tower.” But 
the most striking of the ancient monuments is the column 
styled “ Pompey’s Pillar.” It stands on a mound of earth 
about 40 feet high, and has a height of 98 feet 9 inches 
The shaft consists of a single piece of red granite, and is 
73 feet long and 29 feet 8 inches in circumference The 
capital is Corinthian, 9 feet high, and the base is a square 
of about 15 feet on each side. From an inscription it 
appears to have been erected in honour of the emperor 
Diocletian, and it was formerly surmounted by a statue of 
that monarch. To the S.W, of the city are the catacombs, 
which served for the burial of the dead, and are formed by 
excavations in the calcareous rock of which the shore is 
composed. They are of great extent, and one of the 
chambers is remarkable for its elegance. The climate of 
Alexandria is mild and salubrious. The heats of summer 
are modified by the N, W. winds from the sea, which prevail 
during nine months of the year, the thermometer seldom 
rising above 85° Fahr. In winter a good deal of rain falls, 
and throughout the year the atmosphere is generally moist, 
being saturated with a saline vapour from the sea. 

Alexandria has been mainly indebted for its prosperity 
to the advantages of its position for trade. It was this 
that first attracted the attention of its far-seeing founder 
to the site, and its subsequent history in no way belied his 
penetration. It soon rose to be the most important com- 
mercial city ill the world, and the great emporium of trade 
between Europe and the East. Subsequently its fortunes 
fluctuated with those of its possessors, but the great blow 
to its prosperity was the discovery of the route to India by 
the Cape of Good Hope, and under the Turks it sank into 
insignificance, numbering only about 6000 inhabitants. 
Soon after Mehemet AH became ruler of Egypt he turned 
his attention to the restoration of Alexandria. One of the 
most important works that he effected with this view was 
the opening of the Mahmondieh Canal in 1820. This was 
accomplished at a cost of about £300,000, and, for want of 
proper management, at a melancholy loss of human life, 
It IS about 50 miles in length, with an average width of 
about 100 feet, and communicates with the Eosetta branch 
of the Nile at the village of Atfeh. Since Alexandria 
became the centre of the steam communication between 
Europe and India, and the principal station on the Over- 
land Eoute, its progress has been rapid. It has now regular 
communication with England, Marseilles, Brindisi, Con- 
stantinople, &c. In 1851 Mr Stephenson was instructed 
to form a railway between Alexandria and Cairo, which 
was accomplished, and the line opened for traffic, in 1856. 
This was shortly afterwards extended to Suez, and several 
extensions have since been made to the cotton districts of 
the Delta. A short line of railway (not belonging to the 
government) connects the town with Eamleh, a sea-bathing 
village about 7 miles distant. 

Alexandria has two ports, an eastern and a western. 
The latter, called also the Old Port, is by far the larger 
and better of the two. It extends from the town west- 
ward to Marabout, nearly 6 miles, and is about a mile and 
a-half in width. It has three principal entrances. The 
first, or that nearest the city, has about 1 7 feet of water, 
but is narrow and difficult of access, and only used by 
small vessels and boats. The second or midille, which is 
also the principal entrance, is about a quarter of a mile 
wide, and has, where shallowest, 27 feet of water. The 
eastern side of this entrance is marked by buoys, and there 
are landmarks for guiding to the channel. The third or 
western entrance has its western boundary about three- 
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ei glit .fiH of a mile from Marabout Island, is about lialf a 
mile -wide, and has from 25 to 27 feet of water where 
shallowest. Within the harbour ships may anchor close 
to the town in from 22 to 40 feet of water. Further im- 
provements, in course of construction by a firm of English 
contractors (at a cost to the Egyptian government of httle 
short of two millions sterling), eventually render this 
one of the finest and most capacious harbours on the Medi- 
terranean. Among these are the formation of a breakwater, 
extending in a south-westerly direction parallel to the 
shore for 2550 yards south-west of the hghthouse on Cape 
Eunostos; a mole, springing from the shore, and extending 
in a northerly direction for 1100 yards, and having a width 
of about lOO feet; and the construction of nearly 3 miles 
of quays and wharves, for vessels of the largest size, and 
with railway connection. The foundation-stone of the 
breakwater was laid by the viceroy on 15th May 1871. 
The area of deep water, 30 feet and upwai'ds, enclosed 
within the outer breakwater, is 1400 acres; the area of 
28 feet of water, enclosed by the harbour mole, will be 
177 acres. The workshops of the company are at the 
quarries of Mex, about 3 miles west of the town. In 
the harbour is a magnificent floating dock, nearly 500 
feet long and 100 feet broad. The old lighthouse, on 
the site of the ancient Pharos, having been found msuffi- 
cient, a new lighthouse has beeu erected on Eas-el-teen 
(1842), beanng a one-minute revolving light, visible at a 
•listance of 20 miles. The eastern or new port, formerly 
the only port open to Christians, is now httle used, being 
exposed to the northerly gales, and having very limited 
apace for anchorage. 

In 1861 the total value of the expoita was £2,63,8,822; and in 
1871 this had risen to £10,261,608, of which £7,706,442 was to 
England. The value of the imports for the latter year was 
£6,763,020, of which £2,469,026 was flora England. The prin- 
cipal articles of export weie cotton (£6,402,766), cotton seed 
(£1,008,278), beans (£753,462), com (£673,766), sn^r (£379,466), 
gums (£807,932), coffee (£122,110), ivoiy, wool, linseed, senna, 
and other drugs. The principal articles of import were manufac- 
tured goods (£1,895,870), wool (£307,496), oUs (£251,168), wines 
and liqueurs (£239,944), raw silk, fruits. During that year there 
entered 1841 sailing vessels and 883 steam vessels with cargoes, 
and 143 sailing vessels and 64 steam vessels in ballast; and mere 
left 1086 sailmg vessels and 843 steam vessels with cargoes, and 
797 sailing vessels and 62 steam vessels in ballast The total 
tonnage of the vessels that entered was 3,262,602; and tiiatleft, 
1,267,381. The opening of the Suez Canal will no douht serve to 
withdraw a portion of the traffic from Alexandiia, hut the improve- 
nionts that are now being mode on its harbour, and its direct rail- 
way communication with Suez, must still give it certain advantages 
over the other route, while it must continue to he the gieat emponum 
for the rapidly extending trade of Egypt itself. 

Tbe population of Alexandria is of a very mixed cha- 
racter, consisting, besides the native Turks and Arabs, of 
Armenians, Greeks, Syrians, Italians, French, English, 
Germans, &c. At one time the ancient city is believed to 
have contained 600,000 inhabitants; but at the beginning 
of this century the number probably did not exceed 
6000. In 1826 this had increased to 16,000, in 1840 to 
60,000, and in 1871 to 219,602, of whom 53,829 were 
foreigners. 

ALEXANDRIA, a town of Scotland, in the parish of 
Bonhill, Dumbartonshire, pleasantly situated on the west 
bank of the river Leven, about 3 miles from Dumbarton, 
with which it is connected by a branch railway. It is a 
place of comparatively recent growth, owing its origin 
almost entirely to the cotton print and bleaching works of 
the vicinity, for which there is an abundant supply of 
excellent water. Population ('1871), 4660. 

ALEXANDRIA, a town and port of entry of the United 
States, capital of Alexandria county, Virginia, is beautifully 
situated on the right bank of the Potomac, 7 miles bdow 
Washington. It is neat and weU-huilt, with a good har- 
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hour, and exports considerable quantities of grain and flour, 
but its foreign trade has decreased. The Chesapeake and 
Ohio canal begins here, and the town is connected with 
Washington by railway. Population (1870), 13,570. 

ALEXANDRIAN MS. {Godex Alexa'iulrin'us),t\iQn^^ 
given to a Greek manuscript of the Old and New Testa- 
ments, now in the British Museum This celebrated 
MS. IS known to biblical scholars as Codex A This 
abbreviation of Alexandnnus was first employed, by Bishop 
Walton to indicate the various readings of this MS., ap- 
pended to the text of the Septuagint and of the New 
Testament in his great Polyglott Bible, and was adopted 
by Wetstein in conformity with an arrangement, since fol- 
lowed by all editors of the Septuagint and Greek Testa- 
ment, by which the capital letters of the alphabet are 
applied to designate the uncial MSS. of the Greek Bible. 
The MS. was presented in the year 1C2S to King Charles 
I through his ambassador at the Porto, Sir Thomas Rowe, 
by Cynllus Lucans, patriarch of Constantinople There 
seems no good reason to doubt that Cyrillus had brought 
the document from Alexandria, where he had held the 
office of patriarch, although Wetstein is of opinion, upon 
what seems inadequate evidence, that he procured it from 
the monastery of Mount Athos, where ho had resided prior 
to his coming to Alexandria. It was transferred in 1753 
from the king’s pnvate library to that of our national 
museum, wheie the volume containing the text of the New 
Testament is now, or was lately, open to public inspection 
under a glass case. The entire MS. consists of four small 
folio volumes, three of which contain the text of the Old, 
and one that of the New Testament. The portion, how- 
ever, containing the Old Testament is more complete than 
that which contains the New, the lacurm in the former 
occurring chiefly in the book of Psalms , while in the New 
Testament the following portions are w'anting — viz , the 
whole of Matthew’s Gospel up to chap. xxv. C, from John 
vi 60 to viii. 62, and from 2 Cor. iv 13 to xii. 6. Occa- 
sionally, also, single letters, as well as tlio titles of certain 
divisions, have been destroyed by the operations of the 
bookbinAr. The material of which the MS is composed 
is very thin vellum, the page being about 13 inches high 
by 10 broad, containing from 60 to 52 lines in each page, 
eadi line consisting of about 20 letters. The number of 
pages is 773, of which 640 are occupied with the text of 
the Old Testament, and 133 with that of the New. The 
characters are uncial^ hut larger than in the Vatican flIS. 
B. There are ao accents or breathings, no spaces between 
the letters or words save at the end of a paragraidi ; and 
the contractions, which are not numerous, are only such as 
are found in the oldest MSS., and are indicated by a lino 
drawn over the word which is abbreviated, as for 
©edsr. The punctuation consists of a jJoint placed at the 
end of a sentence, usually on a level with the top of the 
preceding letter. As regards the date of the MS. very 
opposite opinions have been held. One critic placed it as 
low down as the 10th century, but this supposition has 
been justly characterised by TregeUes as so opposed to all 
that is known of palaeography as not to deserve a serious 
refutation. From the drcnmstance that the MS. does not 
exhibit any traces of sticJKmetry—o. mode of arranging the 
text in lines consisting of a larger or smaller number of 
words, at the end of which the reader was to pause, 
which was applied to the Pauline epistles by EuthaliuB of 
Alexandria in the year 458, and which soon came into 
general use — ^it has been inferred that the MS. is not of 
later date than the middle of the 6th century. Again, the 
presence, in the text of the Gospels of the Amanonian 
sections and Eusebian canons, and of the epistle of 
Athanasius (who died in 373) to Marcellinus, which is 
prefixed to the Psalms, shows that it could not be Wer 
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than tlie cud of tlio 4th century. In addition to this 
tixternal testimony, pal 80 ogra 2 ihic reasons, such as the 
general style of the writing, and the formation of certain 
letters, would seem to refer the MS. to about the middle of 
the 5 th centmy, and this date is now generally acqiuesced 
m by scholars. There is an Arabic inscrijitioii, indeed, 
written on the page which contains the list of the various 
books of the Old and Neiv Testament, which states that 
the MS. was written by the hand of the martyr Theda, 
while a Latin inscrijitiou by Cynl himself gives the tradi- 
tion that the Thecla who wrote the MS. was a noble 
Egyptian lady who lived shortly after the Council of Nice. 
No reliance, however, can be jilaccd on these statements, 
for, according to Scrivener, 

“Tiogellcs explains the ongin of the Arabic iiiseriptioii ou which 
Cyril’s statement appeals to rest, by reniailcing that the New 
'i'e.staniont in oiu MS. at pieseut commences with Matt. xxv. 6, 
till!* lesson (Matt. xxv. 1-13) heiivci that aji^rntded hy tha Greek 
Church for tlui feshml of St 2'heela. The Egyptian, therefore, who 
wiotc this Aiabic note, obsciving the name of Thccla in the now 
mutilated uppei inaigin of the codex, where sucli rubrical notes aie 
commonly placed by later hands, hastily coiiclmled that she ivroto 
the hook, and thus has iierplexcd our biblical critics. It is hardly 
too much to say that Trcgello&’s shrewd conjecture seems to be cei- 
tiini, almost to demonstration. ” 


Tisebendorf considers tbe editorial accuracy of Baber as 
inferior to tliat of Woide, and enumerates a number of 
instances where the readings of the original have been 
incorrectly given by Baber (Prolegomena to Tischcndoifs 
4th ed. of the Septuagint, jp. G9, sq.) In ISCO the text 
of the Now Testament was iiubhshed in common type by 
B. H. Cowper, the defective iiortions being supplied from 
KustePs edition of MiU’s Greek Testament, and some 
inaccuracies in Woide’s edition corrected from the original. 
In 1864 there was published at Oxford, under the cditor- 
shij) of Mr Hansell, the text of the Codex Alexandrinusy 
along with that of three of the most ancient MSS., viz., 
Codd. B, C, D, with the Dublin Cod. Z, and a collation of 
the God. Sinaitictis. The work is arranged in parallel 
columns, and thus presents, at one view, the readings of 
four of our earliest authorities for the text of the New 
Testament. (p. c.) 

For moio minute information regiu'ding this MS. w'o refer to the 
prol^omena of Woide and Baber; to Scrivener’s fidroductwi, to tl\& 
GrU-UAsm, of the New Testament, Camhiidge, 1861 ; to the fourth 
volume of Homo’s Introdiictwn to the Neio TeskimenJt, hy Tregelles, 
London, 1886; and to Davidson’s JDiblioal Criticism, vol ii., Edin- 
burgh, 1852. 'Wo subjoin a list of the hooks of the Old and New 
Testament in the order in which they are found in the MS. : — 


This MS. contains the last twelve versos of St Mark’s 
Gospel. It is defective in that part of St John’s Gosjpel 
where the perixope aduUerce occurs in tho oi dinary text, 
but Scrivener shows by an enumeration of the letters 
in each jiage that the two missing leaves did not contain 
the suspected passage. It is almost unnecessary to say 
that 1 John v. 7 is not found in this or in any uncial MS. 
of the New Testament. The reading of the MS. in 
1 Tim iii. 16 has given rise to a good deal of disc^ion. 
Woide in his fac-simile edition gave the reading %% for 
©EOS. The element of uncertainty was whether the cross 
bar of the tliota had not been added by a later liand, so that 
tho original reading may have been OS. Bishop EUicott 
carefully examined the passage with the aid of a strong 
lens, and tho lesult of his investigation, as given in a note 
aiipoiidcd to his Critical Commentary on First Timothy, in 
his edition of tho Pastoral Epistles, was to satisfy him 
that the original reading was 6s, the cross bar of the theta 
having arisen from the central line of « in the word 
eva-efieia, which is directly opposite, shining through the 
leaf, and being mistaken by a sciibe for part of the theta, 
and being touched up accordingly, — a view which was 
maintained by Wetsteiu. On tho other hand, both Tregelles 
and Scrivener, who made the same investigation, are of 
opinion that the stroke of the epsilon cuts the theta much 
too high to be mistaken by any ordinary scribe for the 
cross bar of the theta. When critics of such distinguished 
reputation differ, the question of the original reading will 
lirobably remain for ever uncertain. 

The first use that was made of tho MS. for critical 
puiTposes was by Bishop Walton, who had the various read- 
ings which it presents inserted in his great Polyglobt Bible, 
under the texts of the Septuagint and New Testament 
respectively. It was collated by both Mill and Wetstein 
for their editions of the Greek Testament. In 1786 the 
New Testament was published in a facnsimile edition by 
Dr Woide, at that time librarian to the British Museum; 
the typos of this edition were cut so as to represent the 
general appearance of the letters; and the edition exhibits 
the MS. page for page, line for line, and letter for letter. 
Tho work was accompanied by valuable prolegomena on 
the history, age, (fee., of the MS.; and is allowed to have 
been executed with remarkable accuracy. In 1828 the 
Rev. H. H. Baber completed the publication of the Old 
Testament portion in three largo folio volumes (1816-1828) 
also in fac-simile, with useful prolegomena and notes. 


Tom. I. 


revetris Koa/iov, .... Genesis. 
£|o8os' Atyinrrov .. Exodus. 

AeviTMOP Leviticus. 

ApiOfioi . ... Numbers. 

Aevrepopofttop . ....Deuteronomy. 

lri<rovs Nawij Josliua, son of 

Nun. 

Kpirat Judges. 

?ovd. . ..llutli. 


Baa-iheicop a' Samuel 1. (or 

Kings I.) 

Bao-tAetw S'. Samuel II. (or 

Kings II.) 

BatrtAeiwy y.. Kings I. (or III.) 
BacriAetoiy a Kings II. (or IV.) 
UapaKeivonemv a' Ghromclcs I. 
UapaheiTouevuv S' Cliioniclcs II. 


Tom. II. 


ilarje Hosca. 

Ajums .. ....Amos. 

Mtxcuof Micah. 

... Joel. 

AjSSeiou Obadiali. 

lavas ..Joiinli 

Nccov/t Nahum. 

AnSnocoup.. Habaldcuk. 

So^ovias Zoiihanitih. 

Ay^cuos.. .. .... Haggai. 

Zaxapias ..... Zeclianah, 

KoAuxtas Malachi. 

Hcramr. Isaiah. 

lepefuas .Jeremiah. 

Bapovx * • > Baruch. 

@pr}vot Lamentations. 


EirtcTToAT) Uptpiov Epistle of Jero> 
miali. 

uCskitiA Ezekiel. 

AavinX Daniel. 

Bffdrip Esther. 

Tu$ir Tohit. 

lovSeiO Judith. 

EffSpas a' Esdras I. 

EerSpas 0 Esdras II., in- 

cluding Nee/tien, and j^t of 
the canonical Book of Ezra. 
MuKKuSaixav a'..... Maccabees I. 
UuKKaSaiav ;3'..,..Maccabces II. 

MaKKafiaiav </ Maccabees III. 

MoKKuSaiuv S' Maccabees IV. 


Tom. hi. 

Adavasiov EirurroAT] , , ..Epistle of Athanasius to Marcellmns on 
the Psalms. 

Eva-ffiiov TiroBea-eis (sio) .. Hypothesis of Buaobius on tho Psalms. 

VaArypiov per’ i^uv Psalms 151, Hymus 15. 

lap Job. 

n^oipuai Proverbs. 

EtcKAijctao-Tijs Ecclesiastes. 

AffpMAtrpuarav Canticles. 

:SotpM 'SoKo/iwvros Wisdom of Solomon.^ 


iritfov viov 2«pox Ecolesiasticus, or Wisdom of Jesus, son 

of Sh’ach. 


Tom. IV. 

EvayyeXiov Kara yiarBaioy Matthew. 

EvayyeXtov Kara MapKov.. .’M.axk. 

EvayyeXiov Kara Aow/cai/..,Luke. 

EvayyeKiov Kara laavviiv John. 

rtpa^fis AirooroAuv Acts of the Apostles. 

EwurroXat KuBoAikui f'.... Seven Oathouc Epistles, viz., lof James, 
2 of Peter, 8 of Jolm, and 1 of Judo. 

Eino-'roAat TIwAou i8' Fourteen Eiustles of Paul. 

AiroKoAviffts laavvov Revelation of John. 

KKsyaevros ETurroXn ce'.....lst Epistle of Clement to the Corinthians, 
EKiinevTos Eirio-ToArj 0 ..,.2d Epistle of Clement to the Corinthians 

VoAuoi 'S.oXopMvros rf, Eight Psalms of Solomon. 

L — 63 
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ALEXANDEIAN SCHOOL. Under this title aie 
generally included certain slrongly-inarkod tendencies in 
literature and science •which took their rise in the city of 
Alexandria That city, founded hy .tUoxander the Groat 
about the time •ndien Greece, in losing her national inde- 
pendence, lost also her intellectual snpreiiiacy, -was in every 
way admirably adapted for .becoming tlie nciv centre of the 
•world’s activity and thought. Its situation brought it into 
commercial relations -with all the nations lying aiound the 
Mediterranean, and at the same time rendered it the one 
communicating link with the wealth and civilisation of the 
East. The great natural advantages it thus enjoyed 
■were artificially increased to an enormous extent hy the 
care of the sovereigns of Egypt. Ptolemy Sotcr (reigned 
306-285 B.C.), to whom, ui the general dmtributiou of 
Alexander's conquests, this kingdom had fallen, began to 
draw around him from vaiious jiarts of Greece a circle of 
men eminent in literature and philosophy. To those he 
gave every facility for the prosecution of their learned 
researches. Under the inspiration of his friend Demetrius 
Phalcreus, the Athenian orator, this Ptolemy laid the 
foundations of the great library, and oiiginated the keen 
search for all written woiks, which resulted in the forma- 
tion of a collection such as the world has seldom seen. 
He also built, for the convemenco of his men of letters, 
the Museum, in which, maintained hy the royal bounty, 
they resided, studied, and taught. This Museum or academy 
of science was in many respects not unliko a modem univer- 
sity. The work thus begun by Ptolemy Sotcr was earned 
on vigorously by his descendants, in particular by his two 
immediate successors, Ptolemy Philadelphus and Ptolemy i 
Euergetes, Philadelphus (285-247 b.c.), whose librarian | 
was the celebrated Callimachus, bought up all Aristotle’s 
collection of hooks, and also introduced a number of Jewish 
and Egyptian works. Among these appears to have been 
a portion of the Septuagint. Euergetes (247-222 b.c.) 
largely increased the library hy seizing on ■iiie origmal 
editions of the dramatists laid up in the Athenian arcMves, 
and by compelling all travellers who arrived in Alexandria 
to leave a copy of any work they possessed. 

The intellectual movement so originated extended over 
a long period of years. If we date its rise from the 4th 
century b.c., az tlio time of the fall of Greece and the 
foundation of the Grceco-Macedonian empire, we must look 
for its final dissolution in the 7th century of the Christian 
era, at the time of the fall of Alexandria and the nse of 
the Mahometan power. But this very long period falls into 
Lwo divisions. The first, extending from about 306 b.c. 
to about 30 B.C., includes the time from the foundation of 
the Ptolemaic dynasty to its final subjugation by the 
Romans, the second extends from 30 b.c. to 640 a.d 
The characteristic features of these di-visions are very clearly 
marked, and their difference affords an explanation of the 
variety and vagueness of meaning attaching to the term 
Alexandrian School. In the first of the two periods the 
intellectual activity was of a purely literary and scientific 
nature. It was an attempt to continue and develop, under 
new conditions, the old Hellenic culture. This direction 
of effort was particularly noticeable under the early Ptole- 
mies, Alexanclria being then almost the only homo in the 
world for pure hterature. During the last century and a 
Half before the Christian, era, the school, as it might be 
called, began to break up and to lose its indi-viduality. 
This was due partly to the state of goveniment under some 
of the later Ptolemies, partly to the formation of new lite- 
rary circles in Pihodes, Syria, &c., whose supporters, though 
retaining the Alexandrian peculiarities, could scarcely be 
included in the Alexandrian school The loss of aetdve 
life, consequent on this gradual dissolution, was much in- 
creased when Alexandria fell under Roman sway. Then 


the mflueuce of the school was extended over the W'holo 
knoAvn world, but men of letters began to concentrate at 
Romo rather than at Alexaudua. In that city, however, 
there were new forces in opeiation which produced .a 
second grand outburst of intellectual life. The new move- 
ment was not ill the old direction — ^had, indeed, nothing 
m common with it. With its character largely determined 
hy Jewish elements, and even more by contact with the 
dogmas of Christianity, this second llexaiidriau school 
resulted in the speculative philosophy of the Neo-Phitonists 
and the religious philosophy of the Gnostics and early 
church fathers. 

There appear, therefore, to be at least two dofiiiite signi- 
fications of tho title Alexandrian School , or rather, there 
are two Alexandi-ian schools, distinct both chronologically 
and in substance. The one is tho Alexandrian school of 
jioctry and science, the other the Alexandiian school of 
philosojiby. As regards tho use of the ivord “ school” to 
denote these movements, it miisb be observed that the term 
is misleaduig. It has not the same meaning as when 
apjjKed to the Academics or Peripatetics, tLo Stoics or 
Epiem-eans. These consisted of a company united by 
holding in common certain speculative principles, by Laving 
tho same theory of things. There was nothing at all cor- 
responding to this among tho Alexandrians In literature 
their activities were directed to tho most diverse objects; 
they have only in common a certain spirit or form. 
There was among them no definite system of iihilnsophy. 
Even in the later schools of philosophy proper there is 
found a community rather of tendency than of definite 
result or of fixed principles. 

Alexaiuhian School of Literahtre — Tho general charactei 
of the literature of the school appears as the necessary con- 
sequence of the state of affaus brought about by the fall 
of Greek nationality and independence. The great works 
of the Greek mind had formerly been tho products of a 
fresh life of nature and perfect freedom of thought. All 
their hymns, epics, and histories were bound up uith their 
individuality as a free people. But the Macedonian con- 
quest at Chseronea brought about a complete dissolution of 
this Greek life in all its relations, private and political. 
The full, genial siiirit of Greek thought vanished when 
freedom was lost, with •which it was inseparably united. 
A substitute for this originality was found at Alexandria in 
learned research, extended and multifarious knowledge. 
Amply provided -with moans for acquiring information, and 
under the watchful care of a great monarch, the Alexan- 
drians readily took this now direction in literature. With 
all the great objects removed winch could excite a true 
spirit of poetry, they devoted themselves to minute 
researches in all sciences subordinate to Literature proper. 
They studied criticism, grammar, prosody and metre, 
antiquities and mythology. The resuH.s of tliis study 
constantly appear in their productions. Their works are 
never national, never addressed to a people, but to a circle 
of learned men. Moreover, the very fact of being under 
the protection, and, as it were, in the pay of an absolute 
monarch, was damaging to the character of their literature. 
There was introduced into it a courtly element, clear traces 
of which, with all its accompaniments, arc found in the 
extant works of the school One other fact, not to be for- 
gotten in forming a general estimate of tho literary value 
of their productions, is, that the same writer was frequently 
or almost always distinguished in several special science.^. 
The most renowned poets were at the same time men of 
culture and science, critics, archseologists, astronomers, or 
physicians. To such writers tho poetical form W'as merely 
a convenient vehiclo for the exposition of science. 

The forms of poetical composition chiefly cultivated by 
the Alexandrians •were epic and lyric or elegiac. Great 
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epics arc wanting; bnt in their place, as might almost have 
been expected, are found the historical and the didactic or 
expository epics The subjects of the historical epics were 
generally some of the well-known myths, in the exposition 
of which the writer could exhibit the full extent of his 
learning and his peifect command of verse. These poems 
are in a sense valuable as repertories of antiquities; but 
their style is on the whole bad, and infinite patience is 
required to clear up their numerous and obscure allusions. 
The best extant specimen is the Argonauiica of Apollonius 
ilhodius; the most characteristic is the Alexmidra or Cas- 
sandra of Lycophron, the obscurity of which is almost 
proverbial. 

The subjects of didactic epics were very numerous, they 
seem to have depended on the special knowledge possessed 
by the writers, who used verse as a form for unfolding 
their information. Some, e.g , the lost poem of Callimachus, 
called Kina, were on the origin of myths and religious 
observances; others were on special sciences. Thus we 
have two poems of Aratus, who, though not lesident at 
Alexandria, was so thoroughly imbued with the Alexan- 
drian spirit as to be with reason included in the school ; 
the one is an essay on astronomy, the other an accoimt of 
the signs of the weather. Nicander of Colophon has also 
left us two epics, one on reniodie.s for ixnsoiis, tlio other on 
the bites of venomous beasts. Of many other ej)ic poets 
only the names are known, as Diciearchus, Euphunon, 
Rhianus, Dionysius, Oppianus. The spirit of all their 
productions is the same, that of learned research. They 
are distinguished by artistic form, punty of expression, 
and strict attention to the laws of metre and prosody, 
qualities which, however good in themselves, do not com- 
pensate for want of originality, freshness, and power. 

In their lyric and elegiac poetry there is much worthy 
of admiration. The specimens we possess are not devoid 
of talent or of a certain happy art of expression. Yet, for 
the most part they either relate to objects thoroughly 
incapable of poetic treatment, where the writer’s endeavour 
is rather to expound the matter fully than to render it 
poetically beautiful, or else expend themselves on short 
isolated subjects, generally myths, and are erotic in cha- 
racter. The earliest of the elegiac poets was Philctas, the 
sweet singer of Cos. But the most distinguished was Calli- 
machus, undoubtedly the greatest of the Alexandrian 
poets. Of his numerous works there remain to us only 
a few hymns, epigrams, and fragments of elegies. Other 
lyric poets were Phanocles, Hermesianax, .^exander of 
.®tolia, and Lycophron. 

Some of the best productions of the school were their 
epigrams. Of these we have several specimens, and the 
ai't of composing them seems to have been assiduously 
cultivated, as might naturally be expected from the court 
He of the poets, and their constant endeavours after terse- 
ness and neatness of expression. Of Idndred character 
were the parodies and satirical poems, of which the best 
examples were the SiAXot of Timon. 

Dramatic poetry appears to have flourished to some extent. 
There are still extant three or four varying lists of the seven 
great dramatists who composed the Pleiad of Alexandria. 
Their works, perhaps not unfortunately, have perished. A 
ruder kind of drama, the amoebsean verse, or bucolic mime, 
developed into the only pure stream of genial poetry found 
in the Alexandrian School, the Idylls of Theocritus. The 
name of these poems preserves their original idea; they 
were pictures of fresh country life. 

The most interesting fact connected with this Alexan- 
drian poetry is the powerful influence it exercised on 
Roman literature. That literature, especially in the 
Augustan age, is not to be thoroughly understood without 
due appreciation of the character of the Alexandrian School 
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Before the Alexandmns had begun to jiroduce original 
woiks, then- researches were directed towards the master- 
pieces of ancient Greek literature. If that litcratiue was 
to be a power in the woild, it must be handed down to 
posterity in a fonii capable of being understood. This 
was the task begun and carried out by the Alexandrian 
critics. These men did not merely collect works, but 
sought to arrange them, to subject the texts to criticism, 
and to exjjlaiu any allusion or refeience in them which at 
a later date might become obscure. The complete philo- 
logical examination of any work consisted, according to 
them, of the following processes : — Sidp^ojo-tg, arrangement 
of the text, dvdyvoMTis, settlement of accents; rexyr], theory 
of forms, syntax; i^i^yrja-Ls, explanation either of words or 
things j and finally, /eptW, judgment on the author and liis 
work, including all questions as to authenticity and integ- 
rity. To perform then task adequately I’equircd from 
the critics a wide circle of knowledge ; and from this 
requirement sprang the sciences of grammar, I'lrosody, 
lexicography, mythology, and archceology. The semeo 
rendered by these critics is invaluable. To tlicm we owe 
not merely the possession of the greatest works of Greek 
intellect, but the possession of them in a readable state. 
The most celebrated critics wore Zenodotus; Aristophanes 
of Byzantium, to whom we owe the theory of Greek 
accents, and Aristarchus of Samothrace, coiifessedly the 
Coryphmus of criticism. Others were Alexander of AStolia, 
Lycophron, Callimachus, Eratosthenes, and many of a later 
age, for the critical school long survived the literary. 
These philological labours were of great indirect import- 
ance, for they led immediately to the study of tbo natural 
sciences, and in particular to a more acciu’ute knowlodgo 
of geography and history Considerable attention began 
to be paid to the ancient liistoiy of Greece, and to all the 
myths relating to the foundation of states and cities. A 
large collection of such curious information is contained in 
the BUiliotJieca of ApuUodorus, a pupil of Aristarclius, 
who flourished in the 2d century n.c. Eratosthenes was 
the first to write on matliematical and physical geography; 
ho also first attempted to draw up a chronologic^ table 
of the Egyptian kings, and of the liistorical events of 
Greece. His Egyptian chronology, along with that of 
Manetho, is stiU of great mterast to scholars ; and Bunsen 
speaks with the highest admiration of his researches in 
Greek history. The sciences of mathematics, astronomy, 
and medicine were also cultivated with assiduity and 
success at Alexandria, but they can scarcely he said to 
have their origin there, or in any strict sense to form a 
part of the peculiarly Alexandrian literature. The founder 
of the ma^ematical school was the celebrated Euclid: 
among its scholars were Archimedes; Apollonius of Perga, 
author of a treatise on Conic Sections; Eratosthenes, to whom 
we owe the first measurement of the earth; and^Hipparchns, 
the founder of the epicycKcal theory of the heavens, after- 
wards called the Ptolemaic system, from its most famous 
expositor, Claudius Ptolemseus. Alexandria continued 
long after the Christian ora to bo celebrated as a school of 
maSiematics and science. 

Alexandrian School of Philosophy . — ^Although it is not 
possible to divide literatures with absolute rigidity by 
centuries, and although the intellectual life of Alexandria, 
particularly as apphed to science, long survived the Roman 
conquest, yet at that period the school, which for some 
time had been gradually breaking up, seems finally to have 
succumbed. The later productions in the field of pure 
literature bear the stamp of Rome rather than of Alexan- 
dria. But in that city, for some time past, there had been 
various forces secretly working, and tiiese coming in con- 
tact with great spiritual changes occurring in the world 
around, produced a second outburst of mtellectnal activity. 
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Among tlie natives of foreign countries transplanted to 
Alexandria by its founder had been a few Jews. These 
gradually increased in number, until, about the time of the 
Christian era, they formed an inflirential part of the populace 
of Egypt, inhabited two of the five quarters of the capital, 
and held high offices in the state They had been well 
treated by the Ptolemies, and for some time e3q)erienced 
similar treatment from the Eomans. The new move- 
ment of thought was in great measure due to the 
presence of this Jewish element. The contact of free 
Greek speculation with the peculiar Jewish ideas of the 
transcendence of God, of a special revelation, and of a 
singular subjective ecstasy, the prophetic state, could not 
fail to have a strong effect on the mode of thought of the 
most highly cultured Jews. Erom many causes they were 
more than ordinarily open to receive foreign ideas. Their 
isolated position had been broken in upon by their long 
residence as a small minority in the midst of an atmo- 
sphere of Greek custom and thought, and in the most 
highly cultivated city m the woi’ld. Their separation from 
their native country had tended to bioaden their views by 
weakening the strong pohtical convictions which united 
their destiny and their sacred writings ivith a definite land. 
It was a necessary consequence that they should endeavour 
so far as possible to assimilate their principles to Greek 
ideas. The two systems were not, they found, m total 
contradiction ; they had several points in common. This 
was specially the case with the Platonic writings. There 
thus arose among the Jews a constantly increasing tendency 
to modify or widen their doctrines so as to admit of 
Greek conceptions, and then, with the aid of these concep- 
tions, to systematise their own somewhat vague rehgious 
views In this way philosophy and religion would bo 
united or identified. There is truth in all philosophy, for 
philosophy is but a mangled reproduction of the sacred 
record in which all truth is contained. The Scriptures 
contain all philosophy, but not e.xplicitly ; they require to 
be interpreted. The system thus developed has a philo- 
sophical aspect, yet never ceases to bo essentially Jewish, 
for the ultimate resort is always to a body of doctrine 
expressly revealed. Progress in this direction was possible 
in two ways. First, the pure Greek metaphysical thought 
rejected a body of truth said to have been revealed to a 
special peojjle, but retained the idea of revelation to the 
individual thinker. A doctnne was thus evolved which 
contained most of the oriental or Jewish theosophical 
ideas, but in logical sequence and based for the most part 
on the earher works of Greek thinkers. Religion was 
retained, but was explained or had a meaning given by 
philosophy. To this powerful movement of thought the 
name Neo-Platonism is given; its chief representatives 
were Ammonius Saccas, Plotinus, Porphyry, Jamblichus, 
and Proclus. Second, the introduction of the peculiar 
Christian dogmas could not fail to produce a lively effect 
on the Alexandrian thinkers. These dogmas had to be 
reconciled with philosophy, or the one must yield to and 
be absorbed by the other. The attempt to solve the pro- 
blem of their mutual relation gave rise to Gnosticism in 
all its phases, and was the cause of the speculative element 
in the works of such fathers as Clement of Alexandria 
and Origen. 

To the wholo of this great movement the title Alexan- 
drian philosophy must be given, although that term is 
sometimes identified with Neo-Platonism. Of the exact 
historical origin of it we have no certain, notice. Some 
thinkers are of opinion that even in the Septnagiut traces 
of rationalism can be discovered. (See Frankel, Eistorisch- 
hritische Studim mr S&ptmginta^ 1841.) In Aristobulus 
(160 B.O.) is found a thoroughgoing attempt to show that 
early Greek speculations were in harmony with the divine 
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[ record, because they had been borrowed from it. ^ Traces 
of allegorical interpretation are also found in him, but 
no conception of a theosophical system. In the peculiar 
tenets of the Tlierapeutce, so far as these can be known, may 
perhaps be traced another stream of influence, the Neo- 
Pythagorcan. The complete representative of the J ewish 
religious philosophy was Philo, sumamed Judaeus, who 
hvod at Alexandria during the Christian ora. In him are 
found a complete and elaborate theosophy fusing together 
religious and metaphysical ideas, a firm conviction that all 
truth is to be found in the sacred writings, and a constant 
appheation to these writmgs of the principle of allegorical 
interpretation. His system is a syncretism of Oriental 
mysticism and Greek metaphysics, and the effort at such 
a combination from the Jewish side could go no further 
After Philo Judieus there remained as possible course.s 
either Neo-Platonism or Gnosticism. 

Of AJexandrian literature there are notices in histories of 
Greek literature, as MiiUer and Donaldson, or Bernhardy , of 
Alexandrian philosophy, in general histories of philosophy 
and of early Christiamty. Special works, which, however, 
devote most attention to the Nco-Platonists, are — 

Matter, Uistoire de VEcole dlAUxandrie^ 2d ed. 3 vols. 
1840-44; Simon, Uistoire de VEcole d^Alexandne, 2 vols. 
1844-45; Vacherot, Uistoire critique de VEcole dVAlex- 
atidrie, 3 vols. 1846-51; Kingsley, Alexandria and her 
Schools, 1854; Gfrbrer, Ehilo und die Alexandrinische 
Theosophie, 1835; Daehne, Geschicht-DarstellungderJudisch- 
AlexandrinischenrReligionsphilosophie, 2 vols. 1834. 

ALEXANDRINE VERSE, a name given to the leading 
measure in French poetiy. It is the heroic French verse, 
used in epic narrative, in tragedy, and in the higher comedy. 
There is some doubt as to the origin of the name; but 
most probably it is derived from a collection of romances, 
pnbli^ed early in the 13th centmy, of which Alexander of 
Macedon was the hero, and in which he was represented, 
somewhat like our own Arthur, as the pride and crown of 
chivalry. Before the publication of this work most of the 
trouvero romances appeared in octo-syllabie verse. The 
new work, which was henceforth to set the fashion to 
French literature, was written in lines of twelve syllables, 
but with a freedom of pause which was afterwards greatly 
curtailed. The now fashion, however, was not adopted all 
at once. The metre fell mto disuse until the reign of 
Francis I., when it was revived by Jean Antoine de Bcouf, 
one of the seven poets known as the Pleiades. It was not 
he, however, but Ronsard, who made the verse popular, 
and gave it vogue in France. From his time it became 
the recognised vehicle for all great poetry, and the regula- 
tion of its pauses became more and more strict. The fol- 
lowing is an example of the verse as used by Racine — 

“ Oh suis-je * qu’ai-je fait ? || que dois-je fane encore ? 

Quel transport me soisit ? jj quel chagrin me d4vore ? ” 

Two inexorable laws came to be established with regard to 
the pauses. The first is, that each line should bo divided 
into two equal parts, the sixth syllable always ending with 
a word. In the earlier use of this metre, on the contrary, 
it feequently happened that the sixth and seventh syllables 
bdonged to the same word. The other is, that, except 
under the most stringent conditions, there should be none 
of what the French critics call enjavnbemmt, that is, the 
overlapping of the sense from one line on to the next. 
RoMard completely ignored this rule, which was after his 
time settled by the authority of Malherbe. Such verses as 
the foUowing by Ronsard would be intolerable in modem 
French poetry — 

“ Cette nymphe royale est digue qu’on lux dresse 

Desautels. . . . 

Les Parques se disoient; Charles, qui doit venir 

An monda 
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Je veux, s’il ost possible, atteindre la louague 
De celle. . . . 

Michael Drayton, who was twenty-two years of age when 
Ronsard died, seemed to think that the Alexandrine might be 
as pleasing to English as it was to French cars, and in this 
metre he wrote a long poem in twenty-four books called 
the Polyolbion. The metre, however, failed to catch the 
English ear Our principal measure is a line of ten 
syllables, and we use the Alexandrine only occasionally to 
give it variety and weight. In our ordinary heroic verse 
it is but rarely introduced; but in the favourite narrative 
metre, known as the Spenserian, it comes in regularly 
as the concluding hne of each stanza In Enghsh 
usage, moreover, it is to be observed that there is no fixed 
rale as to the position of the pause, though it is true that 
most commonly the pause occurs at the end of the sixth 
syllable. Spenser is very free in shifting the pause about; 
and though the later poets who have used this stanza are 
not so free, yet, with the exception of iShenstone and of 
Byron, they do not scruple to obliterate aU pause between 
the sixth and seventh syllables. Thus Thomson {Qastle of 
Indolence, i. 42): — 

“ And music lent new gladness to the morning air.” 

The dariger in the use of the Alexandrme is that, in 
attempting to give dignity to his line, the poet may only 
produce heaviness, incurring the sneer of Pojpe — 

“ A needless Alexandiine ends the song, 

That, like a wounded snake, drags its slow length along.’ 

(b. s. d.) 

ALEXIS, an ancient comic poet, born about 394 b.o. 
at Thurii in Magna Graecia, the uncle and instructor of 
Menander. Plutarch says that he lived to the age of 106 
years, and according to Suidas he wrote 245 plays, of 
which the titles of 113 are known. The fragments that 
have been preserved by Athenseus and Stobseus attest the 
TOt and elegance of the author. The plays were frequently 
translated by the Latin comic writers. (See Meineko, 
Fragm. Com. Grose. voL i.) 

.ALEXIUS I, the nephew of Isaac Comnonus, and the 
most distinguished member of the Comiienus family, was 
born in 1048, and died in 1118. In early life he signalised 
himself in the wars against the enemies of his country; but the 
mean jealousies of the ministers of the emperor Nicephorus 
(sumamed Botaniates) drove him to take up arms against 
a sovereign whose cause he had thrice gallantly defended 
against powerful insurgent leaders; and he ascended the 
throne of Constantinople in 1081. His character has been 
too partially drawn by his favourite daughter, Anna Com- 
nena, who has, however, justly remarked that the disorders 
of the times were both the misfortune and glory of Alexius, 
and that he paid the penalty for the vices of his pre- 
decessors. In his reign the Turks extended their conquests 
from Persia to the Hellespont; on the north the empire 
was assailed by hordes of barbarians from the Danube, and 
on the west by the Hormans; while Europe pressed on 
Asia by way of Constantinople, in the excitement of 
the first crusade. Amid these disturbances Alexius 
managed the affairs of the state with a dexterous and 
courageous hand, though his policy was ascribed by 
the Latins to cowardice or treachery. He was politic 
enough to derive solid advantages from the romantic valour 
of the crusaders. Alexius outlived the love of his sub- 
jects, and their patience was all but exhausted in the latter 
part of Ms long reign. The nobility were irritated by the 
extravagance of his relations, the people by Ms severity 
and exactions; and the clergy murmured at Ms appropria- 
tion of the church funds to the defence of the state. 

ALFAHI, Domenico, an Italian painter, bom at Peru^ 
towards the dose of the fifteenth century. The precise 


date is uncei-tain, but he was a contemporary of Raphael, 
with whom he studied in the school of Perugino. The 
two artists lived on terns of intimate friendship, and the 
influence of the more distinguished of the two is so clearly 
traceable in the works of the other, that these have fre- 
quently been attributed to Raphael. Towards the close 
of his hfe Alfani gradually changed Ms style, and approxi- 
mated to that of the later Florentine school. The date of 
Ms death, according to some, was 1540, wMle others say he 
was alive in 1553. Pictures by Alfani may be seen in 
coUeetions at Florence, and in several churches in Perugia. 

AL-FARABI, Abu Nask Muhammad Ibn Tahkhan, 
one of the earliest Arabian philosophers, flourished during 
the foraier half of the 10th century. Philosophy, among 
the Arabs, was originally an extension of the related 
sciences of astronomy and medicine, and the first philo- 
sophers were physicians. The more eminent of them were 
court physicians, and to tMs they doubtless owed their 
protection against the jealous suspicions of the Maho- 
metan sects. Al-Farabi is supposed (for the detailed 
accounts of his life arc legendaiy) to have concerned him- 
self more nith the theory than the practice of medicine ; 
but he is known to have been a physician at the court of 
Seif-Eddaula, and died when it was at Damascus in 950, 
Unlike some of his successors, notably Avicenna, he was 
an ascetic, and his philosophy, wMch has a slight Platonic 
infusion, bears traces of the contrast. He was unsystematic, 
and the sketches and aphorisms of his wMch have come 
down to us (many of his treatises are still in MS^ only 
partially enable us to reconstruct Ms philosophy. lu his 
opusculum De Scientiis he enumerates six orders of 
sciences : — (1.) Lanraage, by which he means little more 
than grammar. (2.) Logic, which he names as an art, 
conceives generally as a science, and confounds in its details 
with the corresponding art, with rhetoric, and with criticism. 
(3.) The mathematical sciences, embracing geometry, 
arithmetic, optics, the science of the stars, music, and the 
science of weights and of capacities (ingenia). Arithmetic 
is abstract and concrete ; geometry is active, passive, and 
speculative; and the science of the stars includes astronomy, 
astrology, the science of climates, and of dreams and 
auguriea (4.) The natural sciences, ten in number. (5.) 
Civil science, including judicial science and rhetoric. (6.) 
Divine science, or metaphysics. TMs hierarchy has striking 
approximations to the most modern classifications. Logic 
and mathematics, the most abstract sciences, are near the 
beginning, if not quite first ; what stands for social science 
follows the physical concrete sciences ; and the distinction 
between abstract and concrete, wMch Comte made one of the 
bases of his classification, and which has been more accurately 
discriminated by Spencer, is on the whole clearly seized. 
But art is throughout confounded with science ; supersti- 
tions are mixed up with facts; physical and mental 
phenomena are not always separated ; the subjective and 
the objective (learning and science) are confused, as 
they afterwards were by Bacon ; and mere is no science of 
man — ^man was not yet conceived, metaphysically, as an 
individual, TMs agrees with Al-Farabi’s science of poHtics 
as expounded in another work, in which he follows Ms 
master, Aristotle, in denying the permanence of the 
individual soul, and anticipates the Averrhoistic doctrine 
of the unity of souls. For his metaphysics is Peripatetic, 
as Peripateticism was interpreted by the Neo-Platonist 
commentators on Aristotle. Starting with the distinction 
between the possible and the necessary, he assumes that 
there must he some supreme necessary existence wMch 
accounts for aE actual existence. TMs supreme exist- 
ence has infinite life, wisdom, power, beauty, goodness, 
&c., but it is an absolute unity, and is without distinguish- 
able attributes. How does the world, with its infinite 
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mnltiplicifcy anti diversity, issue fioin tins absolutely one 
and identical being? Heie Al-Farabi nco-iilatoiiLscs. It 
proceeds by emanation, Tlio absolute Ileiug knows itself, 
and iu virtue of tliis knowledge tlie first intelligence exists. 
He docs not explain how self-consciousness comes to be 
inseparable from necessary existence, but his dynamic, at 
this and all the loiver stages, is self-knowledge; and indeed 
the act of knowing and the resultant existence appear at 
this height of abstraction to be aU but identical. The first 
inteUigenco, intrinsically a unity, contains multiplicitj^ 
because it is no longer devoid of attributes. In so far as 
it necessarily exists, it evolves the second intelligence ; in 
so far as it is merely potential being, and knows itself, it 
evolves the world-soul and the uppermost world-circle, 
which is moved by that soul. Similarly descending intel- 
ligences, cver-wider world-circles and the coirespondmg 
souls, are evolved by the same process of emanation, down 
to the active reason, which is most nearly related to the 
earthly elements and human souls. The active reason, 
by its contact with matter, impresses on it forms, of which 
the human soul is one, with greater or less permanence 
accoiding to the degree in which it is immersed in, or 
rises above, matter. The forms decline m pemiancnco the 
fuither we descend below the active reason, and the matter 
whicli has least form is the limit of emanation. There is 
here nothing like what is now called evolution : the con- 
ception of the universe is, as iii all theories of emanation, 
really statical, not djiiamical, for the ideas of cause and 
perpetual causation do not yet exist; and of course the 
process is the reverse of that implied in the modern 
development theory. (For information on Al-Farabi, see 
Munk, MelangeSf pp 341-53 , and Steinschneicler, Memoires 
de VAcaddmie de St Petershottrg, vii. s4rio, tom. xiii. Two 
of his opuscula have been translated by Schmolders, 
Pocumenta PhUosopUce Ambim, and two are contained in 
AlpJiarahii Opet'a Omnia, Parisiis, 1638.) 

ALFIERI, YiTTomo, chiefly celebiated as the author 
who raised the Italian tragic drama from its previous state 
of degradation, was bom on the 17th January 1749, at 
the town of Asti, in Piedmont. He lost his father in 
early infancy ; but he continued to reside with his mother, 
who mariiod a second time, till his tenth year, -when he 
was placed at the academy of Turin. After he had passed 
a twelvemonth at the academy, he went on a short visit 
to a relation who dwelt at Com ; and during his stay there 
he made his first poetical attempt, in a sonnet chiefly 
borrowed from lines in Ariosto and Metastasio, the only 
poets he had at that time read. When thirteen years of 
age he was induced to commence the study of civil and 
canonical law ; but the attempt only served to disgust him 
with every species of application, and to increase his rehsh 
for the perusal of French romances. By the death of his 
uncle, who had hitherto taken some charge of his education 
and conduct, he was left, at the age of fourteen, to enjoy 
without control his vast paternal inheritance, augmented 
by the recent accession of his uncle’s fortune. He now 
began to attend the riding-school, where he acquired that 
lUge for horses and equestrian exercise which continued to be 
one of his strongest passions till the close of his existence. 

^ After some time spent in alternate fits of extravagant 
dissipation and ill-directed study, he was seized witili a 
desire of travoUizig ; and having obtained permission from 
the king, he departed in 1766, under the care of an English 
preceptor. Eestless and unquiet, he posted with the 
utmost rapidity through the towns of Italy; and his 
improvement was such as was to be expected from his mode 
of travelling and his previous habits. Hoping to find 
in foreign countries some relief from the tedium and ermui 
with which he was oppressed, and being anxious to become 
acquainted with the French theatre, he proceeded to Baris. 
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But he appears to have been completely dissatisfied 
with eveiythmg ho witnessed in France, and contracted a 
dislike to its people, which his intercourse in future years 
rather contributed to augment than dimiuisb. Iu Holland 
he became deeply enamoured of a married lady, who 
returned his attachment, but who was soon obliged to 
accompany her husband to Switzerland. Alfieri, whose 
feelings were of the most impetuous description, was iu 
despair at this separation, and returned to his own country 
in the utmost angmsh and despondency of mind. While 
under this depression of spiiits he was induced to seek 
alleviation from works of literature; and the perusal of 
Plutarch’s Lives, which he read with profound emotion, 
inspired him with an enthusiastic passion for freedom and 
independence. Under the influence of this rage for liberty 
ho recommenced his travels ; and his only gratification, m 
the absence of freedom among tbe Continental states, 
appears to have been derived from contemplating the wild 
and sterile regions of the north of Sweden, where gloomy 
forests, lakes, and precipices conspired to excite those 
sublime and melancholy ideas which wore congenial to his 
disposition. Everywhere his soul felt as if confined by 
the bonds of society; he panted for something more free in 
government, more elevated in sentiment, more devoted in 
love, and more perfect in friendship. In search of this ideal 
world he posted through various countries, more with the 
rapidity of a courier than of one who travels fur amuse- 
ment or instruction. During a jouruoy to London, he 
engaged in an intrigue with a married lady of high rank ; 
and having been detected, the publicity of a rencounter 
with the injured husband, and of a divorce which followed, 
rendered it expedient and desirable for him to quit 
England. He then visited Spain and Portugal, where ho 
became acquainted with the Abb6 Caluso, who reinaiiiod 
through life the most attached and estimable friend he 
ever possessed. In 1773 Alfieri icturnod to Turin, where 
he agam became enamoured of a lady, whom he loved with 
his usual ardour, and who seems to have boon as undeserv- 
ing of a sincere attachment as thoso he had hitherto adored. 
In the course of a long attendance on his mistress, during 
a malady with which she was afflicted, he ono day wrote a 
dialogue or scene of a drama, which he loft at her house. 
On a difference taking place between them, the piece was 
returned to him, and being retouched and extended to 
five acts, it was performed at Turin in 1775, under the 
title of Cleojjatra. 

From this moment Alfieri was seized with an insatiable 
thirst for theatrical fame, and the remainder of his life 
was devoted to its attainment. His first tw'o tragedies, 
Filippo and Polinice, were originally written in bh’ench 
prose; and when he came to versify them in Italian, he 
found that, from his Lombard origin, and long intercourse 
with foreigners, he expressed liimself with feebleness and 
inaccuracy. Accordingly, with the view of improving his 
Italian style, he went to Tuscany, and, dunng an alternate 
residence at Florence and Siena, he completed his Filippo 
and Fohnice, and conceived the plan of various other 
dramas. While thus employed, he became acquainted with 
the Countess of Albany, who then resided with her husband 
at Florence. For her he formed an attachment which, if 
less violent than his former loves, appears to have been 
more permanent. With this motive to remain at Florence, 
he could not endure the chains by which his vast posses- , 
sions bound him to Piedmont. He therefore resigned his 
whole property to his sister, the Countess Oumiana, reserv- 
ing an annuity which scarcely amounted to a half of his 
original revenues. At this period the Countess of Albany, 
urged by the ill-treatment she received from her husband, 
sought refuge in Home, where she at length received per- 
mission from the pope to live apart from her tormentor. 
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Alfieri followed tlie countess to tliat capital, where he com- 
pleted fourteen tiagedies, four of which were now for the 
fiist time printed at Sienna. 

At length, however, it was thought proper that, by leav- 
ing Home, he should remove the aspersions which had 
been thrown on the object of his affections. During the 
year 1783 he therefore travelled through different states of 
Italy, and published sis additional tragedies. The interests 
of hi3 love and hterary glory had not diminished his r^e 
for horses, which seems to have been at least the third 
passion of his soul He came to England solely for the 
purpose of purchasing a number of these animals, which 
he carried with him to Italy. On his return he learned 
that the Countess of Albany had gone to Colmar in Alsace, 
where he joined her, and resided with her under the same 
roof during the rest of his Hfe. They chiefly passed them 
time between Alsace and Paris, but at length took up 
their abode entirely in that metropolis. While here, Alfieii 
made arrangements with Didot for an edition of his trage- 
dies ; but ivas soon after forced to quit Paris by the storms 
of the Eevolution. He rccrossed the Alps with the 
countess, and finally settled at Florence. The last ton 
years of his life, which he spent in that city, seem to have 
been the happiest of his existence. During that long 
period lus tranquillity was only interrupted by the entrance 
of the llovolutionary armies into Florence in 1799. Though 
an enemy of kings, the aristocratic feelings of Alfieri 
rendered bim also a decided foe to the principles and 
leaders of the French Eevolution j and ho rejected with 
the utmost contempt those advances which were made 
with a viow to bring him over to their cause. The con- 
cluding years of his life were laudably emiiloyed in the 
study of the Greek literature, and in perfecting a series of 
comedies. Flis assiduous labour on this subject, which he 
pursued with his characteristic impetuosity, exhausted his 
strength, and brought on a malady for which he would 
not adopt the prescriptions of his physicians, but obstinately 
persisted in employing remedies of his own. I [is disortlei 
rapidly mcreasod, and at length terminated his life on the 
8th October 1803, in the fifty-fifth year of his ago. 

The character of Alfieri may be best appreciated from the 
portrait which he has drawn of himself in his own Memoirs 
of his Life. He was evidently of an irritahlo, impetuous, 
and almost ungovernable temiier. Pride, which seems to 
have been a ruling senliinoiit, may account for many 
apparent inconsistencies of his character. But his less 
amiable qualities were greatly softened by the cultivation of 
literature. His application to study gradually tranquillised 
his temper and softened his manners, leaving him at tlie 
same time in perfect possession of those good qualities 
which he had inherited from nature, — a warm and dis- 
interested attachment to his family and friends, united to 
a generosity, vigour, and elevation of character, which 
rendered him not unworthy to embody in his dramas the 
actions and sentiments of Grecian heroes. 

It is to his dramas that Alheri is chiefly indebted for the high 
reputation he has attained. Before his time the Italian language, so 
haiTnonious in the Sormets of Petrarch, and so energetic in the 
Commedm of Dante, had been invariably languid and pTosaio in 
dramatic dialogue. The pedantic and inanimate tragedies of the 
16th century were followed, during the iron age of Italian litera- 
ture, by dramas of which extravagance in the sentiments and im- 
probability m the action were the chief characteristics. The pro- 
digious success of the Meropa of Maffei, which appeared in 
commencement of the last century, may be attributed more to a 
comparison with such productions than to intrinsic rnenh In ihis 
degradation of tragic taste the appearance of the tragedies of Alfieri 
was perhaps the most important literary event that had occurred in 
Italy during the 18th century. On these tragedies it is difficult to 
pronounce a judmnent, as the taste and system of tlie author under- 
went considerable change and modification during the intervals 
which elapsed between the three periods of their publication. An 
excessive narshness of style, an asperity of sentiment, and total 
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want of poetical oinameut, are the characteuslics of bis first four 
tragedies, Filippo, Poliiiice, Aidinonc, and Virgima. These faults 
ueic m some iiieasuie collected in the .si\' tragedies uliicli he gave 
to the world some yeais alter, and m those which he published along 
mth Saul, the diaiiia wlin h eiijoyetl the gie.itest success of all his 
prodnction.s ; a pojtnlaiity which may be li.n'tly attributed to the 
seveic and iina(loi lied man iiei of Allieri being well adajited to the 
patiiaichal simplicity ol tlie age inivliieh the scene of the tragedy is 
placeiL But tliougb there be ii considerable dillurence in his dramas, 
there are ceitnui obseivations apidieable to them all. None of the 
plots aie ot his own invention. Tlieyaio tounded either on mytho- 
logical fiible 01 history , nio.st of them had been previously treated 
by the Gieck dramatists, or by Seneca, Itoaniumla, tlie only one 
which could be snp[iof.ed of Ins ow’ii eoiitnvanee, and wdiich is 
ccitiiinlv the least liajipy ellusien of h>s gimius, is j)ait]y lounded 
on the eighteenth novel oi the thinl pint of liimldllo, and partly on 
Prevost’s Memoires cTuil Homme tie ijiittlife. But whalevei subject 
he chooses, las dramas aie always ioinied on thoGveeiau model, and 
breathe a fieedoin and indepcmlonce w'ovthy of an Athemaii poet. 
Indeed, hia Agidc and Bt uto may lather be coiusuleied oratorical 
declamations and tlialogues on lilicity than tragi'dies The unities 
of tune and place arc not so sciiipiilously ohscivcd m lus as in the 
ancient drnmii.s ; but he has rigidly adhered to a maty of action and 
intciest Ho occupies lus scene with one great action and one 
ruling ii-tssi on, and removes fioin it every {icccssary event or feeling. 
In this excessive zeal for the obseivance of unity he seems to have 
forgotten tliat its chaim consists in producing a eomniou ridation 
between multiplicil feelings, and not ui the bare exhibition of one, 
divesteil of those various aecompauiments w'hieh give hainiony to 
the whole. Consistently wdtli that aiisteio and simple manner 
which he considered the chief excellence of diiunatic eomposition, 
he excluded horn his scene all coups de fMdtrc, all philosophical 
lefloctions, and that highly ornamented veisificatiou which had 
been so assiduously cultivated by hia jii edeecssors. In his anxiety, 
however, to avohl all buperlluons ornament, he has stripped his 
dramas of the embellishmeuts of imagination ; and for the harmony 
and flow of poetical language ho lus substituted, even m lus best 

G iformances, a stj’lo wmeh, though coiiect and pure, is generally 
,i%h, elaborate, anil ahmxit ; often strained into unnatural energy, 
ir condensed into factitious conciseness. The chief excellence of 
Aifteii consists in poiveiful delineation of diiimntic character. In 
his Filipiw he has repiesented, almost with the maslcrly touches of 
Tacitus, tlic sombic character, the daik mysterious counsels, the 
svspensa semper et obscura mba, of the modern Tiberius. lu 
Polinicc, the eliavacters of the rival brothers aro beautifully con- 
trasted, 111 Maria Stmrda, that unfortunate mioen is represented 
unsuspicious, impatient of coiitradietion, and violent in her attach- 
ments. In Mirra, tho character of (Jiniio is iioifect as a father and 
king, and Cecil is a model of a wife and mother. In the repiesonta- 
tion of that siieeios of mental alienation where the judgment has 

I toiishod, hut truces of character still remain, he is peculiarly 
lappy. The insanity of Saul is skilfully managed ; and tlie horrid 
joy of Orestes in killing /Egistluis rises finely and naturally to mad- 
ness, in finding that, at the same time, he had inadvertently slain 
lus mother. 

Whatever may bo the merits or defects of Alfieri, ho may he con- 
sidered as the founder of a new school in tho Italian drama His 
country hailed him as her solo tragic poet ; and lus successors in 
the same jxith of literature have regal ded Ms bold, austere, and 
rapid manner, as the genuine model of tragic composition. 

Besides his tragedies, Alfieii i»uhlishod during his life many 
sonnets, five odes on American mdependence, and the poem of 
Etruria, founded on the assassination of Alexander I., duke of 
Floience. Of his prose works the most distinguished for animation 
and eloquence is the Pa'iwgyrio on Trajan, composed in a transport 
of indignation at the supiiosed feebleness of Pliny’s Culogium. The 
two hooks entitled La Tvrannide and the Essays on lAtotatiire ami 
Oovemmafd, aa-e remarkable for elegance and vigour of style, but 
are too evidently imitations of the manner of llaohiavel. Hia 
.which was written at the sauu* time with lus DtfcTm 
of Loms XVL, comprehends an hiatoricid and satirical view of the 
French Kevolution. The posthumous works of Alfieri consist of 
satii-es, six iiolitical comedies, and the Memoirs of his Life — a work 
which will alw'ays be read with interest, in siiite of the cold and 
languid gravity with which he dclmeatcs the most interesting 
adventures and the strongest passions of his agitated life. See 
Mm., di. Vit. Alfieri; Bismondi JDs la Lit. du Midi de V Europe; 
Walker’s Mesrmr on Italian Tragedy ; Qimi. de Pisa, tom. Iviii. ; 
Life ofAlfien, by Centofanti (Florence, 1842) ; and TUd, QiomvM. 
Lettere di AlJUrri, by Teza (Florence, 1861). 

ALFORD, Henry, D.D., Dean of Canterbury, one of 
the most variously-accoinijlishod churchinon of his day — 
poet, preacher, painter, musician, biblical scholar, critic, 
and philologist — ^ivas born at 25 Alfi'ed Place, Bedford 
Bow, London, October 7th, 1810 (died 1871). He came 
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of a Somcvsetsliire family, five generations of wMch, in 
direct succession, contributed clergymen of some distinction 
to tbe English Church. The earliest of these, his great- 
great-grandfather, Thomas Alford, who died in 1708, was 
for many years the vicar of Curry Eivell, near Taunton — a. 
living that passed from one to another of his descendants. 
The father of Dean Alford studied for the bar, but after 
practising for a short time, followed the course of his 
predecessors by taking holy orders; and, until his death at 
a venerable age in 1852, had long been familiarly known 
and revered in his part of the country as the rector of Aston 
Sandford in Buckinghamshire. His first wife, the dean’s 
mother, whose maiden name was Sarah Eliza Paget, was the 
younger daughter of a well-to-do banker of Tamworth in 
Staffordshire. A twelvemonth after their marriage, her 
husband, then practising as a special pleader, was by her 
premature death in childbed left a widower. The newly-born 
infant, who lemained to the last the bereaved parent’s only 
child, was confided in the first instance to the affectionate 
care of the home-circle in the house of his maternal grand- 
father. Towards the close of 1813 he was taken back to the 
lonely hearth of his father, who had now entered upon his 
clerical duties as curate of Steeple Ashton, near Trowbridge 
in Wiltshire Being the only son of a secluded scholar, 
the boy’s education was from an unusually early period 
sedulously cared for, his father being his first instructor, 
and at the outset his constant companion. So exceptional 
was his precocity that at six he had already written a little 
MS. volume entitled (in round hand) the Travels of St 
Paul. Before he was eight he had penned a collection of 
Latin odes m miniature. When he was scarcely nine 
he had compiled, in the straggling characters of a school- 
boy, a compendious Eistory of the Jews; besides drawing 
out a chronological scheme in which were tabulated the 
events of the Old Testament. Prior to the completion 
of his tenth year he actually produced a series of terse 
sermons or laconically outlined homilies, the significant 
title of which was Looking unto Jems. During the absence 
of his father, who had gone abroad as the travelling chaplain 
of Lord Calthorpe, Henry, at seven years of age, began 
the round of three academies, at Oharmouth and Hammer- 
smith ; the happiest time of aU for him as a schoolboy 
being three years and upwards passed in the grammar- 
school at Hminster. His character was already (hsplaying 
a marked individuality. He could repeat not only readily 
but appreciatively an astonishing number of hues in Greek, 
Latin, and English, selected from what were then and always 
afterwards his favourite classic authors. He indulged, too, 
m those early days, in the luxury of original versMcation. 
Then it was also that he first began to manifest that 
singular capacity for ingenious contrivance and that sur- 
prising neatness and dexterity of manipulation for wMch 
he was afterwards remarkable. It was said of him later 
in hfe, that he could construct an organ and then play 
upon it ; and when his reputation for profound scholarship 
had been long established, his constructivoness was 
curiously manifested by his adaptation to the purposes of 
utility of the seemingly ordinary walking-stick he carried 
when travelling on the Continent. In its upper joint he 
secreted his surplus money and his drawing materials, in 
its lower joint, pens, ink, wax, and pencils. Strangely 
contrasting with this ineradicable passion for nicety and 
precision was his delight at all times in giving himself up 
to the most diversified occupations, and in yiSding, often 
at an instant’s notice, as he sometimes notes with regret, 
to the temptation of mere discursiveness. 

It was in the October of 1827 that the university hfe 
of Alford commenced. At seventeen he went up to Cam- 
bridge, having won his scholarship, and had his name 
entered at Trinity College. During the midsummer of his 


fourth year at Cambridge, in the June of 1831, he had 
obtained the second prize essay. As the autumn deepened 
into winter he was nervously preparing to go in for 
honours at the examinations In the possibility of his 
success he had not the shghtest confidence, yet on the 
21at January 1832 he appears as thirty-fourth wrangler; 
while on the 25th February his name comes out eighth on 
the first-clas.s hst of the classical tripos. He now began to 
take pupils, and within the interval which elapsed between 
his taking his degree and giving himself up more completely 
to the great work of his hfe — the elaboration of his edition 
of the Greek New Testament — it is behoved that he had 
under his charge at least sixty These included barristers, 
clergymen, peers, and members of parliament; many of 
whom afterwards attained positions of eminence, aU of 
them having their characters moulded more or less under 
the inspiring influence of liis. In his twenty-sixth year he 
was united in marriage to his cousin Fanny, a daughter of 
his uncle, the Eev. Samuel Alford, who was then, as his 
father and his great-grandfather had been before him, vicar 
of Curry Eivell. Surviving her husband after nearly thirty- 
five years of wedded life, during which she had seen the 
development of his intellectual powers and the realisation 
of some portions at least of his many-sided ambition, she 
brought out in 1872 his journals and correspondence, care- 
fully edited by herself. A curiously characteristic side-light 
is thrown upon Alford’s inner nature, both moral and intel- 
lectual, by the circumstance there recorded — ^that, with a 
view to enable his future wife to read the New Testament 
in Greek, he wrote with his own hand, in the interval be- 
tween betrothal and marriage, an elementary Greek gram- 
mar of sixty folio pages. The incident is all the more 
interesting as affording the earliest glimpse of what soon 
proved to be his dominant aspiration. His researches in 
secular scholarship were at this time becoming every year 
more and more adventurous. He shrank not from proclaim 
ing even then that he regarded Niebuhr as “ one of the 
greatest men in this ignorant and obstinate world.” Mean 
while, in the midst of his excursive inquiries as a student 
in the most opposite directions, he was indulging at every 
available opportunity in the lotos-delight of his own day- 
dreamings; and in February 1833, he published his maiden 
work as a lyrist, Poems and Poetical Fragments. Simply as 
an instructor he was working steadily seven hours a-day , 
but the time came when, in furtherance of his favourite 
researches, he was known to toil at the desk sometimes 
twelve or fourteen. 

Eesolved from childhood to tread the path of life in 
the footsteps of his forefathers, Alford was ordained deacon 
on the 26th October 1833, and at once began active pro- 
fessional work as curate of Ampton. So modest was his 
own estimate of his intellectual capabiKtioa, that it was with 
unaffected surprise he found his name second on the list of 
tbe six Fellows of Trinity who were elected on the 1st of 
the following October. On the 6th November ho was 
admitted to priest’s orders, and four months afterwards, 
upon the 4th March 1835 — scarcely a week before his 
marriage — entered upon his parochial labours of eighteen 
years’ duration as vicar of Wymeswold in Leicestershire. 
Twice during the interval of his scholarly seclusion in that 
quiet vicarage he was vainly tempted with the offer of a 
colonial bishopric, first in 1841 as bishop of Now Zealand, 
and again in 1844 as bishop of Now Brunswick. He con- 
tentedly drudged on for years together in comparative 
obscurity among his pupils and parishioners. Although 
a ripe scholar, and remarkable for his splendid versatility, 
it was less by the brilliancy of his achievements than by 
the sheer force of the most diligent perseverance that he 
pushed his way eventually into tne front rank, and com- 
manded at last the recognition of his contemporarios, 
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Whatever he put his hand to he carried out -with a zeal 
that at times looked almost hke dogged determination- 
Thrown from his horse in the February of 1847 when 
going to dehver his first lecture, although very seriously 
shaken and disfigured, he nevertheless punctually appeared 
before his audience with his face and head covered with 
surgical bandages, and — resolutely lectured His reputar 
tion as a lecturer of exceptional power was within a few 
years from that time thoroughly estabhshed. Several of 
his discourses, notably one on Saul of Tarsus, with others 
on themes as varied as astronomy, music, scenery, and 
Christianity, acquired in the end a certain amount of 
celebrity. For two years together, in 1841 and 1842, he 
held the chair at Cambridge of Hulsean lecturer. As the 
result of his labours in that capacity, two substantial 
volumes afterwards made their appearance. Meanwhile, m 
the midst of his more serious avocations, he was at uncertain 
intervals making good his claim to be regarded as one of 
the more subtle and tender of the minor rchgious poets of 
England. Adopting an old forgotten title of Quarles’s, he 
brought out, on his arrival at Wymoswold (1835), in two 
volumes, his School of the Heart, coupled with a reissue 
of his minor poems and sonnets. In 1838, he edited, in 
six vols , the works of Donne, prefixing a luminous preface, 
at once critical and biographical. Throughout the year 1839 
and part of 1840 he edited a monthly magazine called 
DearderCs Miscellany. In 1841 he published, with other 
now poems, his Ahhot of Muchelnaye. A collection of Psalms 
and Hymns appealed from his hand in the spring of 1844. 
A couple of years before that, in 1842, he had first entered 
upon his duties at Somerset House, where he acted for 
many years as examiner in logic and moral and intellectual 
philosophy in the university of London. So youthful was 
his appearance at the date of his first receiving this appoint- 
ment, that on his entering the apartment where he was 
awaited by the candidates, he was mistaken for one of 
themselves. 

What eventually proved to bo the noblest of all his 
literary undertalangs, his new edition, with running 
commentary, of the Greeh Testament, engrossed his atten- 
tion for fully twenty years together, from 1841 to 
1861. Originally designed for the use of students in 
the universities, the work, from its modest first projec- 
tion, grew in his hands to enormous proportions. He 
fancied at starting that a single year might witness its 
completion, and that a couple of thin octavos might embrace 
both text and commentary. By the time the expanding 
scheme was actually realised twenty years had elapsed, and 
the work had swollen into four ponderous tomes, the con- 
tents of which were as weighty as they were comprehensive. 
The idea of the work was suggested to Alford’s mind as he 
listened one day to a sermon at Cambridge, What he pro- 
posed to himself at the outset was simply to adopt the 
main text, and to combine with it the greater part of the 
readings of Phihpp Buttmann and Karl Lachmann. This, 
however, led to a more extended plan of critical labour and 
research, including a comprehensive digest of the various 
readings founded on the latest collations of the principal 
manuscripts, the Codex Yaticanus, the Codex Sinaiticus, 
the Codex Alexandrinus, and others. With a view to 
illustrate more clearly than ever the verbal and idiomatic 
or constructional usages of the sacred text, an entirely new 
collection of marginal references was compiled. Added to 
this there was a copious abundance of English notes, both 
exegetical and philological. Conscious of tiie vast stores of 
learning that had been accumulating in Germany, Alford 
from an early date determined to render himself as 
thoroughly as possible a master of the German language 
and at home in German literature. This intention was 
fairly carried out at Bonn before the close of the summer 
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j of 1847. Then, but hardly till then, he felt himself at 
last duly qualified to edit the Greek Testament. From 
that time he prepared in earnest to open up systematically 
to the contemplation of English readers the wealth of 
German cnticism, actually made plain for the first time in 
our language through his Prolegomena and subsequent inci- 
dental commentary. In November 1849 (the month the 
author took liis B.D. degree at Cambridge), voL i. of the 
Greek Testament was published, containing the four Gospels. 
Through it theological students in this country had placed 
withm their reach in an epitomised form the latest results 
of the labours of continental critics on the Greek text, 
including portions even of those of Constantine Tischendorf. 
Issued from the press volume by volume, the work, as 
already remarked, was not completed till long afterwards 
In January 1861 the fourth or final volume, beginning with 
the Epistle to the Hebrews and ending with the Book of 
Eevelation, made its appearance. What is chiefly notice- 
able in regard to the work is its strictly critical character. 
It is the production of a philologist rather than of a theo- 
logian. Abbreviations, punctuations, ehsions of ortho- 
graphy, systematic ellipses, the merest turns of the pen in 
this or that manuscript, are weighed against microscopic 
scruples in the balance of his judgment. There can be httle 
question that the work appreciably increased the aggregate 
amount of the biblical knowledge of Alford’s immediato 
contemporaries. So carefully matured were his researches 
in the regions of exegesis, already crossed and recrossed 
by the footprints of coimtless commentators, that the work 
is regarded as in many respects authoritative even among 
those who diflfer from him widely on many important 
questions. 

Early in 1853 Alford first preached in Quebec chapel, 
London, the building in which his father had been ordained 
deacon forty years before. Before the year was out, on the 
2Cth September, he had removed from his picturesque 
church in the wolds of Leicestershire to the plain con- 
venticle in Tyburnia There ho remained for nearly four 
years, toihng assiduously, preaching twice every Sunday to 
a large and cultured congregation. Seven volumes, issued 
from the press at intervals, have, under the title of The 
Quebec Olwpel Sermons, preserved 153 of the more remark- 
able of these discourses — ^those preached by him in the 
mormng — all of which were carofuUy prepared beforehand. 
As a preacher his style was severe and earnest rather than 
eloquent or impassioned. Perhaps the finest discourse he 
ever delivered was the one on the text, “ A great multitude 
which no man could number.” It was preached from the 
cathedral pulpit shortly after his advancement by Lord 
Palmerston, in March 1857, to the deanery of Canterbury. 
Throughout his life, but especially towards its close, his 
chief delight intellectually appears to have been the rapid 
alternation of his pursuits. While he was yet in the midst 
of his biblical researches he was, simultaneously, at the 
beginning of 1851, translating the Odyssey, arranging his 
poems, with additions for their American repnblication, and 
preparing an article for the Edinburgh Mevieio on the St 
Peml of Conybeare and Ilowson. A series of ingenious 
lectures, delivered by him in his capacity of philologist, on 
being compacted into a manual of idiom and usg,ge, entitled 
The Queen’s English, attained a high degree of popularity. 
Nevertheless, in spite of tbeir wholly unpretentious and 
essentially humorous character, these mere casual notes 
on spelling and speaking drew down upon their author 
one of the sharpest criticisms he ever provoked, sarcas- 
tically entitled The Dean’s English. The Gonteniporary 
Effdeu) was inaugurated under his editorship; and from 
January 1866 to August 1870 was conducted by him, as a 
sort of neutral ground for religious criticism, ITnder tho 
title of The Tear of Prayer, Alford in 1866 published a 
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book of family devotion; and in 1867, a collection of 
original hjnniu called Thu Year of Praise, works of little 
pre+eiifaiou, but by which his iiiuiie was indely popularised. 
His latest poetic eftusiou of any considerable length was 
T/ie Clnldrf'i cf the Lord's Prayer, which appeai-ed in 
18G9 as the letterpress accompaniment to designs by F. 11. 
Pickersgill, R A. The luisceUanoous papers he had con- 
tributed to periodicals were, the same year, collected under 
the name of Essays and Addresses. He brought out, in 
18G5, his Letters from Abroad, eminently characteiistic 
records of travel, mainly descrijitive of Itahan cities and 
sceneiy ; and in 1870, a collection of spirited pen and pencil 
sketches of The Riviera, the latter being reproduced from 
his water-colour drawings by the aicl of chromo-litho- 
graph3\ The artist faculty, it has been obsciwed, and 
not extravagantly, “ would have made him a great land- 
scape painter had he not, either from preference or neces- 
sity, become a great Greek scholar and a dean.” Such 
were the pliancy and the resdieiice of his nature that he 
would turn wuth zest, after hours of severe study given to 
the collation of a Hebrew manuscript or to the examination 
of the exogetical subtleties of a German commentator on 
the Greek Testament, to doctoring the hall clock and 
making it strike the half-hours, to tuning the jjiaiio in 
the drawing-room, or to plajnng games with his children 
in the nuisery. The wooden front of the organ (which 
instrument he could play with the hand of a master) was 
carved according to his own ingenious design and by his 
own dexterous chiselling. A Masque of the Seasons, per- 
formed as a holiday pastime on New Year’s Day 1861, in 
the deanery, owed to him both the words and the music — 
he himself, besides, enacting m it the part of “ Father 
Christmas.” A couple of years before his death ho appeared 
as a novelist, conjointly with his niece producing the story 
of Netherton on Sea. The last work of any magnitude upon 
which he adventured as a biblical scholar was his Com- 
mentary on the Old Testament. In the diversity of his avoca- 
tions, and the thoroughness with which they were, one and 
all, carried to a successful issue, he was his own severest 
taskmaster. Throughout life, until he was stretched upon 
his deathbed, he never seemed to indulge in the luxury of 
inaction. The end came at length to him calmly, on the 
12th Januaiy 1871, and five days afterwards Ha remains 
wore interred under a yew tree in St Martin’s churchyard, 
within \uew of the towers of Canterbury Cathedral. It is 
significant of the tender poetical quaiiitness of his whole 
character, that there is inscribed above his tomb, in obedience 
to his own directions, “ Divci&orium Viatoiis Hicrosolymam 
Proficiscentis.” A statue of the dean, by Pfyfifera, was un- 
veiled, before the year of his demise had run out, in a niche 
on the west front of the most ancient of our cathedrals. 
Dean Alford was a man as variously accomplished as any of 
his generation; and he would unquestionably have risen to 
far greater eminence than he ever acHcved in poetry, in 
oratoiy, in music, in jiainting, in theology, or in general 
Hterature, if he had aimed at excelling in one or two alone 
of those arts or sciences, instead of endeavouring to shine 
in aU of them ahke. (o. k.) 

ALFRED, or ^lfhed, the Great, the youngest son 
of iEthelwulf, king of the West Saxons, was bom at 
Wantage in Berkshire in 849 a.®. At an early age he 
was summoned to the assistance of his brother jEthelred 
against the Danes. These formidable enemies, whose 
object hitherto had been mere plunder, were now aiTniTig 
at a permanent settlement in the country, and after ravag- 
ing and subduing Northumbria, East Anglia, and the 
greater part of Mercia, they fell with their united forces on 
Wessex itself. A series of encounters took place, in which 
Alfred greatly distinguished himself, especially at Ashdown, 
vhere the Danes were routed with great slaughter, and 
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left several of their most famous leaders dead on the field 
of battle, riilthelred dying in the midst of the stmggie, 
Allred was unaminously elected king (871), in the twenty- 
second year of his age. About a month after his accession 
he met the enemy at Wilton, where, after a long and 
doubtful struggle, he was defeated. Both parties were now 
becommg tired of the war. Immense loss had been 
suffered on both sides, and although the Danes on the 
whole had been victoiious, their victories had brought 
them no substantial results. A treaty of peace was con- 
cluded, and the Danes withdrew to London. 

On the cessation of hostilities, Alfred was enabled to 
turn his attention to naval affau's. The sea was swarming 
with pu-ates, and their descents on the coast kept the 
country in a state of perpetual alarm. To cope with them 
successfully Alfred resolved to meet them on their own 
element, and a naval victory which he gamed over seven 
Danish rovers in 875 is the first on record won by 
Enghslimen. In the following year the peace of 871 was 
broken. An army of Danes from East Anglia, under their 
king, Guthi-um, sailing along tho south coast, landed in 
Wessex, seized upon Warebam, and afterwards upon Exeter, 
then the centre of a disaffected Celtic population, and it 
was not till 877 that the country was once more free from 
the mvador 

The year 878 was the most eventful in tho course of 
Alfred’s reign. At mid-winter, without any warning, the 
Danes came pouring into Wessex from the north, seized 
Chippenham, and making it the centre of their operations, 
quicHy overran the countiy. Many of the inhabitants, in 
despair, fled into foreign lands, and Alfred, totally unpre- 
pared to meet the storm, retired to the marshes of Somerset. 
Never at any other period, either before or after, wore his 
fortunes so low, and the national existence itself was at 
stake. Had Alfred, lilce his kinsman Burhed of hlcrcia, 
left his people in their hour of need, the heathen Dane 
in aU probabihty would have acted like the heathen 
Englishmen before him — a new race would have possessed 
the land, and the names of England and Englishmen would 
liave disappeared from the page of history. Alfred’s mis- 
fortimes only roused him to fresh exertions, and Ms 
military skiU and valour enabled him to carry his people 
in safety through this momentous crisis. Fortifying him- 
self at Athelney about Easter, he secretly matured his 
plans for meeting the enemy, and seven weeks after, 
having coUected his forces at Brixton near Solwood, he 
rapidly advanced in a north-easterly direction, and was 
close upon the Danes before they had any inteUigence of 
his approach. A fierce conflict ensued at Ethandun, now 
Edington, in which the Danes were entirely defeated; and 
about fourteen days after this they were compeUed to sue 
for peace. By the treaty of Wedmore, Watling Street (the 
old road running across tho island from London to Cheater 
and the Irish Channel) was to be the boundary between 
.fllfrod and the Danes, the latter were to be vassals to the 
kings of Wessex, and their chiefs to receive baptism. TMs 
treaty was obseived by the Danes with much greater fidelity 
than those of an earlier date had been. Guthrum their kin 
and about thirty of their chiefs were baptised at Wedmore 
and Alfred, who stood sponsor for Guthrum, gave him th 
name of .ffltlielstan. The Danish army after this sloi/vl 
withdrew, and eventuaUy settled dow peaceably in Eas 
Anglia. The acceptance of Christianity by their cMef 
seems indeed to have broken for a time the fierce crusadin 
energy which gave a special animus to the piratical expedi 
tions of the heathen Danes. 

As soon as peace had been concluded Alfred turned his 
attention to the internal affairs of his kingdom. He 
-rigorously set to work to put the country in a complete 
state of defence. Old fortifications were repaired and new 
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ones raised in suitable localities. The fleet was brought 
into a state uf greater cificiency, aucl it was Alfred indeed 
that laid the loiiiidatioii of England’s naval gieatness. He 
cleared the land of the hands of robbers that infested it, 
and took care that justice was impartially administered to 
all his subjects, severely punishing any wilful perversion of 
it on the pait of the j'udgcs. In his code of laws, which 
is a compilation from those of his jiredecessors, he wisely 
abstained from introducing much of his own, givmg as im 
reason that he was afraid it might not be accepted by 
posterity. He greatly encouraged commerce, and took a 
lively interest in geographical discovery. We have from 
his pen a minute account of two voyages of Ohthere, 
especially of the one round the North Cape into the White 
Sea, and also of a voyage of Wnlfstan to the Baltic. And 
it is to Alfred that we are indebted for the best account that 
has reached us of the Germany of the 9tli century. 

Alfred’s devotion to learning, and his exertions in tlic 
cause of education are among the most remarkable featiu’es 
of his reign. So deep was the popular ignorance when 
Alfred ascended the throne that, according to his own 
testimony, liaidly any one south of the Thames could under- 
stand the ntual of the church or translate a Latin letter. 
It was one of the strongest and most cherished of his 
purposes that this state of matters should be entirely 
changed, and tliat every free-bom English youth who had 
the means should qualify himself to read English correctly. 
In order to accomplish this, ho rebuilt the monasteries 
which had been cast down in the late wars, and which 
were the grout centres of education in those days, invited 
learned men from all quarters to his court, and by their 
assistance completed a number of works for the ddiusion 
of knowledge throughout his dominions. Those were nob 
original compositions but free translations of Latin authors 
that wore held in much esteem at the time, and the fact 
that Orosius and Bede are two of the works ho selected, 
slioAvs the high value ho set upon an acquaintance vitli 
history and geograiihy. A copy of his version of Gregory’s 
Pastoral Care was sent to every diocese for the benefit of 
the clergy. It is in the preface to that work that Alfred 
gives Ills touching account of the decay of learning, and 
expresses his desire for its revival. But the work which 
seems to have had the greatest atti action for him was 
The Consolations of Philosophy by Boethius In his 
translation of this work Alfred gives us more of hia own 
original composition, and a deeper insight into his thoughts 
and feelings, than in any other of his works. His Manual 
or Handbook, which is known to have been in existence in 
the 12th century, is lost, and this is the more to be 
regretted since, besides the extracts from Latin authors 
which it contained, it is believed that he had inserted in it 
not a few compositions of his own. 

In occupations such as these fifteen years of comparative 
tranquillity, disturbed now and then by troubles with the 
Danes, passed away. A fresh swarm from abroad had landed 
in Kent in 885 and besieged Bodiester, but on the king’s 
approach they raised the siege and returned to their ships. 
The next eight years were years of unintemipted jieace; 
but the Danes, suffering a severe defeat at the hands of 
Amulf, king of the East Franks, sailed for England in two 
divisions in 893. One of these divisions was under the 
command of the terrible Hastings. Their arrival was a 
signal to the Danes of Northumbria and East Angha, 
who rose in great numbers to aid their Itinsmen. Alfred, 
however, was bettor i)reparod to meet tlie danger than he 
had formerly been. His towns were so strong that the 
Danes seem studiously to have avoided them. A body of 
the enemy was routed by Alfred at Farnham in Surrey. 
Another great host, moving to the west in the line 
of the Thames, was followed by three of Alfred’s alder- 
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[ men to Buttington in Montgomeryshire and completely 
defeated. Those who escaped made their way to Essex. 
Lciiving their waves and childron there, and lecoiving con- 
siderable additions to their numbers, they crossed the 
countiy once more and established themselves within the 
foiditications of the old Eoman town of Chester, which 
was then unmhabited. There they remained for the 
winter, when, provisions faiLuig them, they removed to 
"VTales, and with the harvest of plunder they gathered there 
they retreated into Essex by wmy of the friendly distncts 
of Northumbria and East Anglia. So rapid had their 
movements been that Alfred’s army was unable to keep 
up with them. The same year (895), before wmiter set in, 
the Danes sailed up the Thames into the Lea, and selecting 
an advantageous position on the banks of the latter stream, 
constructed a fortress about 20 miles above London. As 
this proved a considerable annoyance to the citizens, they 
attacked it the foUowdiig summer, but w'cre repulsed with 
great loss. During liarve.st the king wms obliged to encamp 
in the neighbourhood of tho city to protect the reapers 
w'hile gathering iii their crops He afterw’arda raised two 
forts on each side of the Lea, and so effectually blocked 
up the passage of tho nver that the enemy abandoned their 
vessels and proceeded to Bridgcnorth on the Severn. In 
the summer of 897 the great Danish host broke up, and 
part of them returned to the continent, Tho rest dis- 
persed tlirough Northumbria and East Anglia, and for 
some tune gave Alfred no httlo trouble by Ihoir piratical 
excursions. By means of vessels formed aftei a model of 
his own, of unusual length and speed, ho succeeded at 
last in curbing his Danish foes, Imt not till after a 
dc.sperate encounter with them on tho south coast, in 
which the advantage was not all on his side. The war was, 
as usual, accompanied by pestilence, and great numbers 
perished, many being persons of the highest rank in the 
state. The rest of Alfred’s reign, about which we know 
ahiiost nothing, seems to have boon passed in peace. Ho 
died in tho year 901, at tlio ago of fifty-tw'o, and was 
buned at Winchester. 

The memory of Alfred has over been gratefully cherished 
by his countrynion. There never perhaps was a monarch 
so highly osioenied ; and traditional stories of tho most 
fascinating description cluster around his name, in which 
ho appears almost to as much advantage as in real histoiy. 
Institutions that existed long before his time, but whose 
origin it is impossible to trace, have erroneously been 
attributed to him; and in the times of Norman oppres- 
sion, when the people were groaning under the burden of 
slavery, tiiey fondly called to mind the “ Darling of the 
English,” to whom they ascribed all those rights and 
pii^oges which they so highly valued, and of which they 
had been unjustly deprived Time but adds to Alfred’s 
praises. With one consent our historians agree in char- 
acterising him as the ivisest, best, and greatest king that 
ever reigned in England. 

The following is a list of Alfred’s -works : — 

1. Mamial or Handbook, of which no copy is known to exist. 
2. Laws (soo Wilkin’s Leges Anglo-Saeaonicoe, 1721, and Thoqio's 
Andmt Jmws and Institntes of Eiujland, London, IS'dO). Transla- 
tions into Old English (Anglo-Saxon) of tho folio-wing: — 3. Bede’s 
Ecclesinst'kal History, edited hy Wheloc, Cambridge, 1648-4, and 
by Smith, Cambridge, 1722. 4. The Unmersal History of Orosius, 
edited by Thorpe, London, 1857. 5. The Oomolatmvs of Hhiloso/phy, 
by Boethius, edited by Fox, London, 1864. 6. Gregoiys Hastoml 
Cure, edited by Sweet for tho Early English Text Society, London, 

For furidicv infonnation about Alfred see Pauli’s Life of Alfred and 
Freeman’s Old English History and History of the Nonmn ConquesL 

ALGAE, or Hydbophyta, a large order of cellular, 
flowerless, cryptogamic plants, found in the sea (seaweeds), 
in rivers, lakes, marshes, hot springs, and moist places, all 
over the world. They consist of a brown, red, or green, 
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flattened, cellular, leaf-Kke expansion, called a tlwUm^ 
sometimes stalked, wlucli bears the organs of reproduction. 
Some have root-like processes by which they are attached 
to rocks. These do not act like the nourishing roots of 
flowering plants; they simply fix the plants and enable 
them to sway about in the water. This is markedly the 
case with the Laminarias, or large tangles of our coasts. 
The leafy appendages of seaweeds are called fronds. They 
vary in size, colour, and consistence. Some of the red and 
green delicate fronds form beautiful objects when carefully 
dried and laid out on drawing-paper. In order to dry sea- 
weeds they must be first washed carefully in fresh water 
to separate saline matters, and then placed within drying- 
paper and subjected to pressure. Yery delicate seaweed 
should be floated out in water, drawing-paper being placed 
under them, and their fronds being carefully arranged on 
the paper before they are raised out of the water. They 
must then be dried partially in the air, and afterwards under 
pressure between sheets of drjang-paper. 

Seaweeds are composed entii'oly of cells, which in some 
instances become elongated so as to have the appearance of 
tubes. Some Algm are uni-ceUular, that is, aie composed 
of a single ceU, as occurs in some Desmidiem, as Closterium. 
At other times they are composed of numerous cells, which 
are kept together by a gelatinous matter, but separating 
easily from each other so as to have an independent exist- 
ence. This IS observed in the rod snow plant {Protoeoecus 
or Palimlla nivalis) The cells of seaweeds are sometimes 
joined together so as to form a linear series, and to give 
them a thread-hke appearance ; and in such a case, when 
the divisions between the cells are marked, the whole 
appears hke a beaded necklace of cells. When the cells 
are united both lengthwise and laterally they then form 
an expanded flat frond. In some instances the frond is 
gelatinous 

The germinating bodies or spores of seaweeds are ceEs 
often contained in cavities (Fig. 2). They vary in colour, 
and the fronds have frequently the same colour as the 
spores. In reference to their colour. Algae have been 
divided into three sub-orders : 1. Melanospermeae, brown 
coloured seaweeds (Fig. 1), with ohve-brown spores; 2. 
Rhodospermeoe, rose-coloured seaweeds, with red spores; 
3. Chlorosperinece, green-coloured seaweeds, with green 
spores. 



Fig. 1. Fig. 8. 

Fig. 1 — ^Thallus, tt, of Fueus vmculoms, the common Bladdei Seaweed, with 
air-TCSlcle, t', and masses of eonoeptacles constituting the fructifleationT/r, fr 
which Is sometimes called gleha Fig 2^— Fiuotiflcatlon of a Seaiieod, coni 
taming spores, which aie ultimately dischaiged at an openmg, o. Fig 
Tetraspoie of one of the rose-coloured Seaweeds. 

Algae are multiphed by the division of cells and by 
spores. By cell-division there is a multiplication of cells, 
and by separation from the parent plant these cells may 
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bear buds True fertihsation is effected by means ot 
imion of cells, or what is called conjugation. In this pro- 
cess two kinds of cells unite by means of a tube, and the 
contents of the one passes into the other, thus giving rise 
to germinating spores. This is seen in Confervas, such as 
the green matter often seen in ponds, and called silk-weed. 
There are also observed in Algas two kinds of fertilising 
bodies, one sot called Antheiidia, containing moving fila- 
ments or spennatozoids ; and the other called Archegoma, 
containmg a mdimentary cell, which, after contact with 
the spennatozoids, becomes a spore forming a new plant. 
The spores produced by some Algae move about in 
water, and have been called Zoospores Their spoiitaneou.'s 
movements are effected by means of vibratile slender 
threads called cilia. These zoospores are contained in a 
cell, which ultimately bursts and scatters them. The pro- 
cess IS well seen in a green Alga called Yaucheria The zoo- 
spores move about for a certain time, and ultimately the 
spores get fixed to a rock or the wood of a pier, and then 
the cilia disai>pear. Cilia sometimes occur in paii's at one 
end of a spore, numbering two or three , at other times 
they are placed round the whole circumference of the spore. 

Spores have a tendency to divide into four , such com- 
pound sjiores arc called tetraspores (Fig. 3) They .are 
common in the sub-ordei Rhodosporiiiete. They seem to 
differ from ordinary spores, and to be more of the nature of 
buds. In some Algae, such as OoraUmes, there is a coatuig 
of calcareous matter which conceals their tissue. This can 
be removed by means of hydrochloric acid. Diatoms, a 
subdivision of Algae, are so called from two Greek words 
signifying to cut through, in allusion to the mode of divi- 
sion into two valves. They are microscopic one-celled 
bodies, covered externally by a siliceous or flinty coat. 
They are on the confines of the animal and vegetable king- 
doms, and have been referred sometimes to the one and 
sometimes to the other. Their mode of reproduction by 
conjugation and spores seems to indicate their alliance 
with Algae, although some stiU place them among infusorial 
animalcules The siliceous markings of Diatoms are very 
beautiful microscopic objects. After exposure to the action 
of fire or mtric aci^ the silex remains unaltered, and in that 
state the streaks of the covermg are easily observed 

Many of the Algae supply nutritious food. Blvodymenia 
pahiMtaj one of the red seaweeds, is the dulse of the 
Scotch, the dillesh of the Irish. Glwndi'us (Sphcei'ococcus) 
crisjms and C. mammillosus, two Ehodosperms, receive the 
name of cai'rageen or Insh moss. Their fronds consist in 
part of a substance allied to starch, which is extracted by 
putting them in water, and on coohng it forms a jellj’’. 
Species of Ulva, one of the Chlorosperms, supply the green 
laver. Species of Caulcrpa furnish food to turtles. Lamm- 
arid digiiata, and Laminaiia saccluiri'tm, under the name 
of tangle, are eaten in the north of Europe. Dulse 
and tangle was formerly a common cry in the streets of 
Edinburgh. B’UrviUoea utilis is used as food in Chili 
Alaria esculenta, a British species, is also edible. Gigartina 
speaima is used for jelly in the Swan Eiver settlement. 
Gra&kiria UcJienoides, under tbe name of Ceylon moss, is 
used for soups and jellies. Gracilaria spinosa supplies 
the Agar-Agar in China. Nostoc edule is a Chinese article 
of diet. The edible nests of China are supposed to be 
formed from seaweeds. Plocaria tenace is used in China 
to furnish glue. Iridaea edulis is edible. Laurencia pm- 
naMfida is called pepper- dulse on account of having 
pungent qualities. Seaweeds form an excellent manure. 
They are used on many farms situated near the sea-shore. 
Seaweeds after burning yield barilla, an impure carbonate 
of soda. Kelp was for many years prepared from sea- 
weeds in Scotland, more especially in the Western and 
Northern Islands. 
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As regards tlie distribution of seaweeds, some are cosmo- 
politan or pelagic, as species of Ulva and Enteromorplia, 
wbicb are equally abundant in bigb northern and 
southern latitudes, as they are under the equator and in 
temperate regions. Many Diatomacese are distributed 
from pole to pole. In general, however, seaweeds are more 
or less limited in their distribution, so that different marine 
floras exist in various parts of the ocean. The manne 
species have been estimated at about 6000, and they are 
distributed in various regions. The Northern Ocean, from 
the pole to the 40th degree, the sea of the Antilles, the 
eastern coasts of South America, those of New Holland, 
the Indian Archipelago, the Me^terranoan, the Bed Sea, 
the Chinese and Japanese seas, aU present very large 
marine regions, each of which possesses a peculiar vegeta- 
tion. The degree of exposure to light, and the greater or 
less motion of the waves, are important in the distribution 
of Algae. The intervention of great depths of the ocean 
has an influence on sea plants similar to that of high moun- 
tains on land plants. Melanospermem increase os we 
approach the tropics, where the maximum of the species is 
found. Bhodosperme® chiefly abound in the temperate 
zone ; while Chlorospermese form the chief marine 
vegetation of the polar zone, and abound in the colder 
temperate zone. The green colour is characteristic of 
those AlgJB which grow either in fresh water or in the 
shallower parts of the sea; the ohve-coloured Algae are 
abundant between the tide-marks ; while the red-coloured 
species occur chiefly in the deeper and the darker parts of 
the sea. 

Some seaweeds are worthy of note oii account of the 
mode of their growth and distribution. Glwrda FUum, a 
long cord-like seaweed, lies in beds of 16 to 20 miles in 
length, and only about 600 feet in breadth, in the North 
Sea and the British Channel. Sargassum hacdfei'um con- 
stitutes the Gulf-weed, which has been noticed by aU who 
have crossed the Atlantic. The Gulf-weed has never been 
seen attached, but always floating. From the abundance 
of this seaweed its locality is called the Sargasso Sea. 
The most remarkable of the seaweeds, as regards size and 
the extent of range, are Macrocystis 'pynfera and Lami- 
naria radiata. Masses of Macrocystis, like green meadows, 
are found in every latitude. Many specimens have been 
seen about 300 feet long ; some even extend to 700 feet 
or upwards. A tree seaweed, Lessonia fuscescem, with a 
stem 10 feet long, 12 inches in circumference, and its 
fronds 2-3 feet long and 3 inches broad, is found in im- 
mense masses off the Patagonian regions. ILUrvUlosa 
utilis is another large Antarctic seaweed, which, along with 
Lessonise, occurs at the Falkland Islands, formed by the 
surf into enormous vegetable cables, several hundred feet 
long, and thicker than the hiunan body. In Britain we 
have a marked distribution of seaweeds as regards depth. 
There is a littoral zone lying between high and low water 
marks, divided into sub-regions characterised by the follow- 
ing seaweeds: — 1. Fueus canaliculatus ; 2. Fucus vestm- 
losus; 3. Fucus nodosus ; 4. Fucus s&tratus. Secondly, 
there is a laminarian zone, commencing at low-water 
mark, and extending for a depth of 7 to 15 fathoms. 
Here we meet with the great tangle seaweeds, such as 
Laminaria digitata and L. scuicharina, along with deep- 
water Puci. (j. H. B.) 

ALGABDI, AiBSSANDBO, one of the most celebrated 
sculptors of Italy, was born at Bologna in 1602, and died 
in 1654. While he was attending the school of the Oaracci 
his preference for the plastic art became evident, and he 
placed himself under the instruction of the sculptor Oon- 
venti. At the age of twenty he was brought under the 
notice of Duke Ferdinand of Mantua, who gave him 
several commissions. He was also much employed about 
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the same period by jewellers and others in modelling in 
gold, silver, and ivory. After a short residence in Venice, 
he went to Borne m 1625 with an introduction from the 
Duke of Mantua to the pope’s nephew. Cardinal Ludovisi, 
who employed him for a time in the restoration of ancient 
statues. The death of the Duke of Mantua left him to his 
own resources, and for several years he earned a precarious 
maintenance from these restorations and the commissions 
of goldsmiths and jewellers. In 1640 he executed for 
Pietro Buoneompagni his first work in marble, a colossal 
statue of San Filippo Neri, with kneeKng angels. Imme- 
diately after, he produced a similar group, representing the 
execution of St Paul, for the church of the Bamabite 
Fathers in Bologna. These works, displaying great tech- 
nical skill, though with considerable exaggeration of 
expression and attitude, at once established Algardi’s 
reputation, and other commissions followed in rapid suc- 
cession. The turning-point in Algardi’s fortune was the 
accession of Innocent X., of the Bolognese house of Panfili, 
to the papal throne in 1644. He was employed b;f 
Camillo Panfili, nephew of the pontiff, to design the 
Villa Doria Panfili outside the San Pancrazio gate. The 
most important of Algardi’a other worlcs were the monu- 
ment of Leo XL, a bronze statue of Innocent X. for the 
Capitol, and, above all. La Fuega d’AttUa, the largest 
alto-rilievo in the world, the two principal figures being 
about 10 feet high. The great technical excellence of 
these works is considerably marred by an exaggeration of 
expression resulting from the vain endeavour to produce 
in marble effects which can only be legitimately brought 
out on canvas. From an artistic point of view, he is most 
successful in his portrait-statues and groups of children, 
where he is obliged to follow nature most closely. In his 
later years he became very avaricious, and amassed a great 
fortune. 

ALGABOTTI, Fbanoesco, Count, was born at Venice 
on the 11th December 1712. He went abroad in his 
youth, and in 1733 visited Paris, whore he issued his 
Newtouiau Philosophy for the Ladies, in the work entitled 
The Plurality of Wo^ids. Ho was much honoured by 
Frederick the Great, who, when crowned at Konigsberg in 
1740, created him a count of Prussia. He died at Pisa on 
the 23d of May 1764, and, by liis own direction, the follow- 
ing inscription was placed upon his tomb ■ Hio Jacei 
AlgaroUus, sed non omnis. He is allowed to have been a 
great connoisseur in painting, sculpture, and architecture; 
and he contributed much to the reformation of the Italian 
opera. His works (6 vols., Leghorn, 1764 ; 17 vols., 
Venice, 1791-4) are numerous, and on a variety of sub- 
jects, abounding with vivacity, elegance, and wit. 

ALGARVE, the Dqost soiiliLerly province of Portugal, is 
bounded on the E. by the Spanish province of Seville, 
from which it is separated by the river Gnadiana ; on the 
N. by Alemtejo ; and on the W. and S. by the Atlantic 
Ocean. Its length from east to west is 85 nules, the 
average width is 22 miles, and the area, according to the 
most recent measurement, 1865 square miles. In 1868 
the population was 177,342, giving the small proportion 
of 95 to the square mile. 

The Sierra de Caldeiraon and the Sierra de Monchique 
extend across the ‘ northern part of the province, and, 
sweeping to the south-west, terminate in the lofty pro- 
montory of Cape St Vincent, the south-west extremity of 
Europe. Between the mountainous tracts in the north 
and the southern coast stretches a narrow plain, watered 
by numerous rivers flowing southward from the hills. In 
the hilly districts the roads are bad, the soil unsuited for 
cultivation, and the inhabitants few. Flocks of goats are 
reared on the mountain sides. The level country along 
the southern coast is more fertile, and produces in abun- 
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dance grapes, figs, oranges, lemons, olives, almonds, and 
aloes, and even the plantain and tie date. The land is, 
however, not vrcll suited for the production of cereals, 
little wheat or other corn is grown in the province, and its 
giain suijplies are chiefly derived from Spain. On the 
coast the people deiive their subsistence in great measure 
from the fisheries, tunny and sardines being caught in 
considerable quantities, iSalt is also made from sca-water. 
There is no manufacturing or mining industry of any 
importance The harbours are bad, and the whole foreign 
trade is carried on by ships of other nations, although lie 
inhabitants of Algarve are reputed to be the best seamen 
and fishermen of Portugal. The chief exports are dried 
fruit, wine, salt, tunny, sardines, and anchovies 

The name of Algarve is derived from the Arabic, and 
signifies a land lying to the west. The province was taken 
from the Moors in 1253 by Alphonso III , king of Por- 
tugal, who then assumed the additional title of king of 
Algarve. It is sometimes designated the district of Faio, 
and is subdivided into fifteen communes and sixty-two 
parish e.s. The chief town is Faro, and among the other 
towns are Castro Marino, Tavira, Portimao, Lagos, and 
Sagres, all on the coast or on the cstuanes of the rivers, 
and Silves, on the river Portimao, the ancient Moonsh 
capital of AJgaive. 

ALGAU, or Allgaxj, the name now given to a compara- 
tively small district forming the south-western corner of 
Bavaria, and belonging to the province of Swabia and Neu- 
burg, but formerly applied to a much larger territory, which 
extended as far as the Danube on the north, the Inn on 
the south, and the Lech on the west. The Algau Alps 
contain several lofty peaks, the highest of which is Madele- 
Gabel, 8611 feet above the sea. The district is celebrated 
for the cattle, milk, butter, and cheese that it produces. 

AlrGAZALI, Abu Hambd Muhahiiad, usually described 
as an Arabian philosopher, was really a Moslem theologian 
who met the heretical philosophers on their own ground. 
He was born in 1058, and belonged to the sect of the 
Ascharites, or extreme right of the Motecallemin, who 
(and not the philosophers) were the real Arabian school- 
men. At thirty-three he became the head of a theological 
college at Baghdad, where his professor’s chair was sur- 
rounded by eager crowds, including all the imams of the 
countiy. It was a time of keen speculation, when philo- 
sophic scepticism was encouraged in high places ; and the 
premature convictions of Al-Gazali gave way under a 
violent reaction against the oithodox creed. Driven by 
mental inquietude, he escaped from Baghdad on the plea of 
making a pilgrimage to Mecca, but went to Syria, and 
(after visiting, though a Mahometan, the Holy Sepulchre 
at Jerusalem) settled at Damascus, where he spent ten 
years in seclusion and meditation. EecaUed by his private 
affairs as he was on his way to Egypt, he returned to 
Baghdad, reluctantly resumed teaching (wliich he continued 
for fifteen years), then retired to Tous, his native town, 
and devoted his remaining years to the contemplative life 
of tho Sufis, who had been his earliest instructors. He 
died in 1111. His outer life, so restless and unquiet, was 
the reflex of a mental history disturbed by prolonged agita- 
tion. Revolting, in the height of his success, agamst tho 
current creed, he began to examine 'the foundations of 
knowledge. Where could certainty be found? In the 
perceptions of the senses ? But these are contradicted 
one another, and disproved by reason. In the notions of 
reason 1 Reason, indeed, professes to furnish us with 
necessary truths; but what assurance have we that the 
verdicts of reason may not be reversed by some bighftr 
authority? Al-Gazali then interrogated all the sects in 
succession to learn their criterion of truth. He first applied 
|;o the theological schoolmen, who grounded their reli^on 


on reason ; but their aim was only to preserve the faith 
from heres 5 ^ He turned to the philosophers, and examined 
the accepted Ai-istotehanibin in a treatise uliich has come 
douTi to us — 2Vie Destruction of the Phi/uto/)/m'S. He 
assails them on tiveuty points of their niixeil ijhysieal and 
metaiJiysical pcripateticisni, from the statement of which, 
m spite of his pretended scepticism, Ave can deduce some 
very positive mctaphj^'sical opinions of his oavii. He claims 
to have shoAvn that tho dogmas of the eternity of matter 
and the permanence of the Avorld are false; that their 
desciijdion of the Deity as the demiurges is unsijiiitual; 
that they fail to prove the existence, tho unity, the sim- 
plicity, tho incoipoioality, or the knowledge (both of 
species and accidents) of God; that their ascription of 
souls to the celestial sjjhcres is unproved ; that their theory 
of causation, Avhich attiibutes efiTccts to the very natures of 
the causes, is false, for that all actif)us and events aie to 
be ascribed to the Deity; and, finally, that they cannot 
estabhsh the spirituahty of tho soul, nor prove its mortality. 
These criticisms disclose nothing like a sceptical state of 
mind, but rather a reversion from the mctaphy.sical to the 
theological stage of thought He denies tho intrinsic 
tendencies, or souls, by which the Aristotelians explained 
the motion of the sjdiercs, licciiuse he ascribes their motion 
to God. The sceptic would have denied both. Mr Lewes 
rightly censures M. Renan i!.»r asserting of Al-Gazali’a 
theory of causation — Hume n'a rien dit plus:' It is 
true that Al-Gazali maintains that tho xi-lnral law accord- 
ing to which effects proceed inevitably fiom their -'auses 
is only custom, and that theie is no necessary connection 
between them. So far the Eastern and the European 
sceptic are on the same ground. But Avbiie Hume abso- 
lutely denies the necessity, Al-Gazali merely lemoves it 
one stage further back, and plants it in tlio mind of the 
Deity. This, of course, is not metaphysics, but theology. 
Having, as he believed, refuted the ojinioiis of the philo 
sophers, he next investigated tho pretonsion.s of the AUe- 
gorists, who derived their doctrines from an imam. These 
Arabian ultramontauos had no word for tho doubter. Did 
he ask for the proof of their doctrine, they could only 
answer that “thus it was written.” They could not, he 
says, even understand the problems they sought to resolve 
by the assumption of infallibibty, and he turned again, in 
his despair, to the instructors of his youth — the Sufis. In 
their mystical intuition of tho laivs of life, and absorption 
in the immanent Deity, he at last found peace. This 
pathetic close of Ms stoimy career negatives the idea tliat 
he ever wrote the philosophical work he once contem- 
plated on The Buses of Belief, and at the same tmie shoAVS 
the true character of the treatise Avhich, alike in mcdimval 
and modern times, has been quoted as containing an 
exposition of his opinions. The work called Tlee Tm- 
dcTicies of the Philosophers, and Avhich was translated in 
1506, with the title Lexica, et Philosophia Algazal’is Arahis^ 
contains neither tho logic nor the philosophy of AI-GazalL 
It is a mere abstract or statement of the Peripatetic 
^steum, and was made preliminary to that Destruction of 
which we have already spoken. With this work Arabian 
philosophy in tho East came to an end; but it revived 
in the neAv Arabia which had been planted in the West — 
in Mahometan Spain, If, therefore, Al-Gazali was the 
Oriental Descartes in being the first dcstractive sceptic 
of the old, he was its Descartes no less in being the 
initiator of the new philosophy. 

For direct knowledge of Al-Oazali, seo his Destruetio, &c., in tho 
ninth voL of Averrhoes’s works, hut especially his spiritud auto- 
hio^phy, translated hy Sohmolders in his Sssai swr las JSeoles 
FhiUmpMfiuea chea lea Arabea. See also Von Hammer, introduction 
to 0 KivtA; Munk, MHmges; and Gosche in Abhandhmgen der 
Kimuj. Akad, der Wissemchaftm m Berlin, 1868. 
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Definiiion. 


ALGEBEA 


A LGEBRA. is that branch of the mathematical sciences 
,Gl 'vvhich has for its object the carrying on of operations 
cither 111 an older different from that which exists in arith- 
metic, or of a nature not contemplated in fixing the bound- 
aries of that science. The circumstance that algehia has 
its origin in aritlimetic, however widely it may in the end 
differ from that science, led Sir Isaac Newton to designate 
it ‘‘ TJiiiveisal Arithmetic,” a designation which, vague as it 
is. indicates its chamctei’ better than any other by 'which it 
has been attempted to express its functions — ^bettercertainly, 
to ordinary minds, than the designation which has been 
applied to it by Sir William Rowan Hamilton, one of the 
greatest mathematicians the world has seen since the days 
of Neivton — “ the Science of Pure Tnne; ” or even than 
the title by avhich Do Morgan would paraphrase Hamilton’s 
words — “the Calcidus of Succession.” 

To express in few words Avhat it is which effects the 
tinnsitiou from the science of authmetic into a new field is 
not easy. It will seiwe, inobably, to convey some notion 
of the position of the honndaiy hue, when it is stated that 
the operations of antlimetic aie all capable of direct inter- 
pretation “pen' se, whilst those of algebra are in many cases 
iuterpretabla only by comparison with the assumptions on 
whicli they are based. For example, multiplication of 
fractions — which the older writers on arithmetic, Lucas de 
Burgo in Italy, and Robert Eecorde in England, clearly 
perceived to be a ncAv application of the term multiplication, 
scarcely at first sight reconcilable Avith its original definition 
ns the exponent of equal additions, — multiplication of 
fractions becomes iiiterpretahle by the introduction of the 
idea of multiplication into the definition of the fraction 
itself. On the other hand, the independent use of the sign 
mims, on which Diophantus, in the 4tli century, laid the 
foundation of the science of algebra in the West, by placing 
in the forefiont of his treatise, as one of his earliest defini- 
tions, the lule of the sign minus, “that moins multiplied by 
mms produces pfi/s” — ^this independent use of the sign has 
no originating operation of the same character as itself, and 
might, if as.sunied m all its generality as exi.Hting side by 
side udth the laws of arithmetic, more especially with the 
rommutative law, have led to erroneous conclusions. As 
it is, the unlimited ai»plicahility of this definition, in con- 
nection with all the laws of arithmetic standing in 'their 
integrity, pushes the dominion of algebra into a field on 
which the oldest of the Greek arithmeticians, Euclid, in his 
unbending march, could never have advanced a step ■with- 
out doing violence to his convictions. 

In asseitiiig that the independent existence of the sign 
minus, side by side with the laws of arithmetic, might have 
led to anomalous results, had not the operations been subject 
to some limitation, we are introducing no imaginaiy 
hypothesis, but are referring to a fact actuaRy existing. 
The most recent advance beyond the boundaries of algebra, 
as it existed fifty years ago, is that beautiful extension to 
which Sir W. R. Hamilton has given the designation of Qua- 
ternions, the very foundation of which requires the removal 
of one of the ancient axioms of arithmetic, “that opera- 
tions may be performed in any order.” 

HISTORY. 

At what period and in what country algebra was invented ? 
is a question that has been much discussed. Who were the 
earliest writers on the subject ? What was the progress of 
its mprovement 1 And lastly, by what means and at what 
period was the science diffused over Europe 1 It Am a 
Qommon opinion in the 17th century that the ancaent Greek 


mathematidans must have possessed an analysis of the 
nature of modem algebra, by which they discovered the 
theoiems and solutions of the problems which we so much 
admire in their Avritiiigs j but that they carefully concealed 
their instruments of investigation, and gave only the re- 
sults, with sjTithetic demoustratioiis. 

This opinion is, hoAvever, iioAv exploded. A more inti- 
mate acquamtaiice with the writings of tlie ancient geo- 
meters has shown that they had an analysis, but that it 
Am purely geometrical, and essentially different from our 
algebra. 

Although there is no reason to suppose that the great 
geometers of antiquity derived any aid in their discoveries 
from the algebraic analysis, yet Ave find that at a consider- 
ably later period it wais bioArn to a coriain extent among 
the Greeks. 

About the middle of the 4th century of the Christian eia, 
aperiod ■W'hcn the mathematical sciences Avere on the dedmo, 
and their cultivatora, instead of producing original Avoilis of 
genius, contented themselves Avith (‘onimentarics on the 
works of their more illustrious predecessors, there AA’as a 
valuable addition made to the fabric of ancient learning. 

This ■was the treatise of Diophantus on arithmetic, con- nmiihan- 
sisting originally of thirteen books, of Avhich only the *'”'*■ 
first SIX, and an incomplete hook on polygonal numhors, 
supposed to be the thirteenth, have doscended to om 
tinief^ 

This precious fragment does not exhibit anything like a 
complete tru!iti.se on algebra. It lays, hoAvcver, an excellent 
foundation of the science, and tlie author, after applying his 
method to the solution of simjile and quadratic equatioiis, 
such as to “find tAvo numbers of whidi the sum and the 
sum or difference of tlio sqiiaies are given,” ])nicccds to 
a peculmr class of aritlmicti tail questions, Avliich belong to 
what is now called the iudeteiminato amiiysio. 

Diophantus may have been tlio iiiA'ciitor of the Greek 
algebra, but it is move likely that its piiiiciplea Avere not 
unknoAvn before his time ; and that, taking tlie science iii 
the state in Avhich he found it os the basis of his labours, ho 
emiched it Avith neAV ajiplications. The elegant solutions of 
Diophantus shoAv that he possessed great address in the 
particular branch of Avhicli he treated, and that he AA'as able 
to resolve determinate equation.s of the second degreu. 

Probably this was the greate.st extent to Avhich the scioiiee 
had been carried among the Greeks. Indeed, in no country 
did it pass this limit, imtil it had been transplanted into 
Italy on the revival of learning. 

The celebrated Hyjiatia, the daughter of Theon, com- 
posed a commentary on the work of Diophantus. This, 
however, is noAv lost, as well as a siimkr treatise, on 
the Conics of Apollonius, by this illustnous a'nd ill- 
fated lady, who, as is commonly known, fell a sacrifice 
to the fury of a fanatical mob about tUo beginning of the 
5th century. 

About the middle of the 16th century, the work of 
Diophantus above referred to, written in the Greek lan- 
guage, w'as discovered at Rome in the Vatican library, having 
probably been brought there from Greece when the Turks 
possess^ themselA'os of Constantinople. A Latin transla- 
tion, without the original text, Avas given to the world by 
Xylander in 1575; and a more complete translation, by 
Bachet de Mezeriao (one of the earliest memhors of the 
^ench Academy), accompanied by a commentary, appeared 
in 1 621. Bachet was eminently skilful in the indeterminate 
analysis, and therefore weU qualified for the work he had 
undeirtakon ; but the text of Diophantus was so much in- 
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jured, thiit he was frecjueutly obliged to guess the nieSiU- Diistake as to the time and manner of its introduction into Introduo* 

ing of the author, or supply the deficiency At a later Europe. It has now, however, been ascertained that the Jon into 

period, the celebrated French mathematician Fermat supple- science was brought into Italy by Leonardo, a merchant of 1 ^ 0 ^° 
mented the commentary of Bachet by notes of his own on Pisa. This ingenious man lesidedin his youth in Barbary, 
the writings of the Greek algebraist. These are extremely and there learned the Indian method of counting by the 
valuable, on account of Fermat’s profound knowledge of nine numeral characters. Commercial affaiis led him to 
this particular branch of analysis. This edition, the best travel into Egypt, Syria, Greece, and Sicily, where we may 
which exists, appeared in 1670. suppose he made himself acquainted with everything 

Although the revival of the writings of Diophaiitus was known respecting numbers. The Indian mode of compute* 
an important event in the history of mathematics, yet it tion appeared to him to be by far the best. He accordingly 
was not from them that algebra became first known in studied it carefully j and, with this knowledge, and some 
Europe. This important invention, as well as the numeral additions of his own, and also taking some things from 

characters and decimal arithmetic, was received from the Euclid’s Geometry, he composed a treatise on ari^netic. 

Arabians. That ingenious people fully appreciated the At that period algebra was regarded only as a part of anth- 
value of the sciences, for at a period when all Europe was metic. It was indeed the sublime doctrine of that science j 
enveloped in the flnTlrnpHa of ignorance, they preserved and under this view the two branches were handled in 
from extinction the lamp of knowledge They carefully Leonardo’s treatise, which was originally written in 1203, 
collected the writings of the Greek mathematicians; they and again brought foiward under a revised form in 1228. 
translated them into their language, and illustrated them ‘When it is considered that this work was composed two 
with commentaries. It was through the medium of the centuries before the invention of printing, and that the 
Arabic tongue that the elements of Euclid were fiitst in- subject was not such as generally to uiterest mankind, we 
troduced into Europe, and a part of the writings of need not wonder that it was but little known; hence it has 
Apollonius are only known at the present day by a trans- always remained in manuscript, as well as some other works 
lation from the Arabic, the Greek onginal being lost. by the same author. Indeed it w^as not known to exist from 

The Arabians ascribe the invention of their algebra to one an early period until the middle of the last century, when 
of their mathematicians, Mahommed-ben-Muaa, or Moses, it was discovered in the Magliabeccluan library at Florence, 
called also Mahommed of Buziana, who flourished about The extent of Leonaido’s knowledge was pretty much 
the middle of the 9th century, in the reign of the Cahph the same as that of the preceding Arabian writers. He 
Almamoun. could resolve equations of the first and second degrees, and 

It is certain that this person composed a treatise ou chis he was particularly skilful in the Diophantine analysis, 
subject, because on Italian translation was known at one He was well acquainted with geometry, and he employed 
time to have existed in Europe, although it is now lost, its doctrines in demonstrating his algebraic rules. Like 
Fortunately, however, a copy of the .^bic original is the Arabian writers, his reasoning was expressed in words 
preserved in the Bodleian Library at Oxford, bearing a date at length; a mode highly unfavourable to the progress of 
of transcription corresponding to the year 1342. The title- the art. The use of symbols, and tho method of combiii- 
page identifies its author with the ancient Arabian. A ing them so as to convey to the mind at a single glance n 
marginal note concurs in this testimony, and further long proems of reasoning, was a much later invention, 
declares the work to be the first treatise composed on Considerable attention was given to the cultivation of 
algebra among the faithful , and the preface, besides in- algebra between the time of Leonardo and the invention of 
dicating the author, intimates that he was encouraged by printing. It was publicly taught by professors. Treatises 
Ahnamoim, commander of the faithful, to compile a com- were composed on the subject ; and two works of tho . 

pendious treatise of calculation by algebra. oriental algebraists were tmnslated from the Arabian 

The circumstance of this treatise professing to be only a language into Italian. One was entitled t/te Rule of 
compilation, and, moreover, the first Arabian work of the Algehra, and the other was the oldest of all the Arabian 
kind, has led to an opinion that it was collected from books treatises, that of Mahommed-hen-Musa of Corasan. 

in some other language. As the author was intimately The earliest printed book on algebra was composed by Lucas de 

acquainted with the astronomy and computations of the Lucas Paciolus, or Lucas de Burgo, a minorite friar. It Burgo 
Hindoos, ha may have derived his knowledge of algebra was first pnnt^ in 1494, and again in 1S23. The title 
from the same quarter. The Hindoos, as we shall presently is S'lmrm de AritJmetica, Geometria, Fropeyrtioni, et Pro- 
see, had a science of Algebra, and knew how to solve in- portwnalita, 

determinate problems. Hence we may conclude, with some This is a very complete treatise on arithmetic, algebra, 
probability, that the Arabian algebra was originally derived and geometry, for the time in which it appeared. The 
from India. ^ author followed close on the steps of Leonardo ; and, in- 

The algebraic^ analysis, having been once introduced deed, it is from this work that one of his lo-st treatises has 
among the Arabians, was cultivated by their own writers, been restored. 

One of these, Mahommed Abulwafa, who flourished in the Lucas de Bm’go’s work is interesting, InasTnnch as it 
last forty years of the 10th century, composed commentaries shows the state of algebra in Europe about the year 
on the writers who had preceded him. He also translated 1600: probably the state of the science was nearly the same 
the \mtings of Diophantus. in Arabia and Africa, from which it had been received. 

It is remarkable, that although the mathematical sciences The power of algebra as an instrument of research is in 

were received with avidity, and sedulously cultivated during a very great degree derived from its notation, by which aU 
a long period by the Arabians, yet in their hands they the quantities imder consideration are kept constantly in 
received hardly any improvement. It might have been view ; but in respect of convenience and brevity of expres- 
expected that an acquaintance with the writings of Dio- sion, the algebraic analysis in the days of Lucas de Burgo 
phantus would have produced some change in their algebra, was very imperfect : the only symbols employed were a few 
This, however, did not happen : their algebra continued abbreviations of the words or ng-mfifl which occurred in 
nearly in the same state, from their earliest writer on the the processes of calculation, a Trirnl of short-hand, which 
subject, to one of their latest, Behaudin, who lived between formed a very imperfect substitute for that compactness 
th^eara 953 and 1031. of expression which has been attained by the modem 

Writers on the history of algehra were long under a notation. 
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The application of algebra was also at this period -very 
limited ; it was confined almost entirely to the resolution 
of certain questions of no great interest about numbers. 
No idea was then entertained of that extensive application 
which it has received in modern times. 

The knowledge which the early algebraists had of their 
science was also circumscribed : it extended only to the 
resolution of equations of the first and second degrees j and 
they divided the last into cases, each of which was resolved 
by its own particular rule. The important analytical fact, 
that the resolution of all the cases of a problem may be 
comprehended in a single formula, which may be obtained 
from the solution of one of its cases, merely by a change of 
the signs, was not then known; indeed, it was long before 
this principle was fully comprehended. Dr Halley ex- 
presses surprise, that a formula in optics -which he had 
found, shoidd by a mere change of the signs give the focus 
of both converging and diverging rays, whether reflected 
or refracted by convex or concave ^ecula or lenses; and 
Molyneuz speaks of the universality of Halley’s formula 
as something that resembled magic. 

The rules of algebra may be investigated by its own pnn- 
ciples, without any aid from geometry; amd although in 
some cases the two sciences may serve to illustrate each 
other, there is not now the least necessity in the more 
elementary parts to call in the aid of the latter in expound- 
ing the former. It was otherwise in former tunes. Lucas 
do Burgo found it to be convenient, after the example of 
Leonardo, to employ geometrical constructions to prove the 
truth of his rules for resolving quadratic equations, the 
nature of which ha did not completely comprehend; 
and he was induced by the imperfect nature of his nota- 
tion to express his rules in Latin verses, which -will not 
now be read -with the kind of satisfaction we receive 
from the perusal of the well-known poem, “the Loves of 
the Triangles.” 

As Italy was the first European country where algebra 
became known, it was there that it received its earliest im- 
provements. The science had been nearly stationary from 
the days of Leonardo to the time of Paciolus, a period of 
three centuries; but the invention of printing soon excited 
a spirit of improvement in aU the mathematical sciences. 
Hitherto an imperfect theory of quadratic equations was 
the limit to which it had been earned. At last this 
boundary was passed, and about the year 1505 a particular 
case of equations of the third degree -was resolved by Scipio 
Fdrreiis, Peireus, a professor of mathematics in Bononia. Kiis -was 
an important step, because it showed that the difficulty of 
resolving equations of the higher orders, at least in the case 
of the third degree, was not insurmountable, and a new 
field was opened for discovery. It was then the practice 
among the cultivators of algebra, when they advanced a 
step, to conceal it carefully from their contemporaries, and 
to challenge them to resolve arithmetical questions, so 
framed as to require for their solution a knowledge of their 
own new-found rules. In this spirit did Ferreus make a 
secret of his discovery : he communicated it, however, to a 
favourite scholar, a Venetian named Florido. About the 
year 1535 this person, having taken up his readence at 
Tartalea. Venice, challenged Tartalea of Brescia, a man of great 
ingenuity, to a trial of skill in the resolution of problems 
by algebra, Florido framed his questions so as to require 
for their solution a knowledge of the rule which he had 
learned from his preceptor Ferreus ; but Tartalea had, five 
years before this time, advanced further than Ferreus, and 
was more than a match for Florido. He therefore accepted 
the challenge, and a day was appointed when each was to 
propose to the other thirty questions. Before the time came, 
Tartalea had resumed the study of cubic equations, and had 
discovered the solution of two cases in addition to two whitai 


he knew before, Florido’s questions were suen as could 
be resolved by the single rule of Ferreus ; while, on tho 
contrary, those of Tartalea could only be resolved by one or 
other of three rules, which he himself had found, but which 
could not he resolved by the remaining rule, which was also 
that known to Florido. The issue of the contest is easily 
anticipated ; Tartalea resolved all his adversary’s questions 
in two hours, without receiving one answer ^foin him in 
return. 

The celebrated Cardan was a contemporary of Tartalea. Cardan. 
This remarkable person was a professor of mathematics at 
Milan, and a physician. He had studied algebra with great 
assiduity, and had nearly finished the printing of a book 
on anthmetic, algebra, and geometry ; but being desirous 
of enriching his work with the discoveries of Tartalea, which 
at that period mnst have been the object of considerable 
attention among literary men in Italy, he endeavoured to 
draw from him a disclosure of his rules. Tartalea resisted 
for a time Cardan’s entreaties. At last, overcome by his 
importunity, and his offer to swear on the holy Evangelists, 
and by the honour of a gentleman, never to publish them, 
and on his promising on the faith of a Christian to commit 
them to cypher, so liat even after his death they would not 
be intelligible to any one, he ventured with much hesitation 
to reveal to him his practical rules, which were expressed 
by some very bad Italian verses, themselves in no small 
degree enigmatical. He reserved, however, tho demonstra- 
tions. Cardan was not long in discovenng the reason of 
the rules, and he even greatly improved' them, so as to 
I make them m a manner his own. From the imperfect 
essays of Tartalea he deduced an ingenious and syateroatic 
method of resolving all cubic equations whatsoever; but 
■with a remarkable disregard for the principles of honour, 
and the oath he had talcen, ho published in 1645 Tortalea’s 
I discoveries, combined with his own, as a supplement to a 
treatise on arithmetic and algebra, -which he had published 
six years before. This work is remarkable for being 
the second printed book on algebra known to have 
existed. 

In the following year Tartalea also pubhshed a work on 
algebra, which he dedicated to Henry VIII., king of 
England. 

It is to bo regretted that in many instances the authors 
of important discoveries have been overlooked, while tiie 
honoms due tc them have been transferred to others hav- 
ing only secondary pretensions. The formulae for the 
resolution of cubic equations are now called Cardan’s rules, 
notwithstanding the prior claim of Tartalea. It must bo 
confessed, however, that he evinced considerable selfishness 
in concealing his discovery; and although Cardan cannot 
be absolved from the charge of bad fai&, yet it must be 
recollected that by his improvements in what Tartalea 
communicated to him, he made the discovery in some 
measure his own ; and he had moreover the high merit of 
being the first to publish this important improvement in 
algebra to the world. 

The next step in the progress of algebra was the dis- 
covery of a method of resolving equations of the fourth 
order. An Italian algebraist had proposed a question which 
could not be resolved by the newly invented rules, because 
it produced a biquadratic equation. Some supposed that 
it could not be resolved at all; but Cardan was of a different 
opmion. He had a pupil named Lewis Ferrari, a young man 
of great genius, and an ardent student in the algebraic 
analysis : to him Cardan committed the solution of this 
difficult question, and he was not disappointed, Ferrari 
not only resolved the question, but he also found a general 
method of resolving equations of the fourth degree, by 
making them depend on the solution of eqmtions of the 
third degree. 



, BomMli, 


First 
English 
treatise ly 
Eeoorde of 
Cambridge 


Vieta. 


514 A L G E B E A [histort. 


This ivas anotlier great improvement , and altliongh tlie 
precise nature of an erjuatioii was not then fully under- 
stood, nor was it indeed until half a century later, yet, 
in the general resolution of equations, a pomt of progress 
was tlien reached which the utmost efforts of modern 
analysis have never been able to pass. 

There was another Italian mathematician of that penod 
who did something for the improvement of algebra. This 
was BomboUi. Ho published a valuable work on the 
subject m 1572, in ivhcb be brought into one view what 
had been done by bis predecessors. He explained the 
nature of the irredudUe case of cubic equations, which 
had greatly perplexed Cardan, who could not resolve it by 
his rule ; be showed that the rule would apply sometimes 
to particular examples, and that all equations of this case 
admitted of a real solution , and he made tlie important 
remark, that the algebraic problem to be resolved in this 
case corresponds to the ancient problem of the trisection 
of an angle 

There were two German mathematicians contempoi-ary 
with Cardan and Tartalea, viz , Stifebus and Scheubebus. 
Their writings ajipoared about the middle of the 16lh 
century, before they knew what had been done by the 
Italians. Their improvements wore chiefly in the notation. 
Stifeliiis, in particulai, introduced for tie first time the 
characters which indicate addition and subtraction, and 
the symbol for the square root. 

The first treatise on algebra in the Eiigbsh language was 
\mtten by Robert Records, teacher of mathematics and 
practitioner in physic at Cambridge. At this penod it was 
common for physicians to unite with the healing art the 
studies of mathematics, astrology, alchemy, and chemistry. 
This custom w'as derived from the Moora, who were equally 
celebrated for tbeir akiU in medicine and calculation. In 
Spain, where algebra was early known, the title of physician 
and algebraist were nearly synonymous. Accordingly, m 
the romance of Don Quixote, when the bachelor Rfl-msfin 
Carasco was grievously wounded in his rencounter with 
the knight, an algelmta was called in to heal his 
bruises. 

Eecorde published a treatise on arithmetic, which was 
dedicated to Edward VI ; and another on algebra, with 
the title, The Whetstone of Wit, &c. Here, for the first 
time, the modem sign for equality was inti'oduced 

By such gradual steps did algebra advance m improve- 
ment from its first introduction by Leonardo, each succeeding 
writer making some change for the better, but with the 
exception of Tartalea, Cardan, and Eenuri, hardly any one I 
rose to tte rank of an inventor. At length came Vieta, to 1 
whom this branch of mathematical learning, as well as 
others, is highly indebted. His improvemenia in algebra 
were very considerable j and some of bis inventions, 
although not then fuUy developed, have yet been the germs 
of later discoveries. He was the first that employed 
general characters to represent known as well as unknown 
quantities. Simple as this step may appear, it has yet led to 
important consequences. He must also be regarded as the 
first that appbed algebra to the improvement of geometry. 
The older algebraists bad indeed resolved geometrical pro- 
blems, but each solution was particular; whereas Vieta, by 
introducing general symbols, produced general formula?, 
which were applicable to all problems of the same kind, 
without the trouble of going over the same process of 
analysis for each. 

This happy application of algebra to geometry pro- 
duced great improvements : it led Vieta to the doctrine of 
angular sections, one of the most important of lus dis- 
coveries, which is now expanded into the arithmetic of sines 
or analytical trigonometry. He also improved the theory 
of algebraic equations, and he was the first that gave a 


general method of resolving them by approximation. As 
he hved between the years 1540 and 1603, his wwitings 
belong to the latter half of the 16th century He printed 
them at his own expense, and liberally bestowed them on 
men of science 

The Flemish mathematician Albert Girard was one of Girard 
the improvers of algebra. He extended the theory of 
equations somewhat further than Vieta, :mt ho did not 
completely unfold their composition j he was the firat that 
showed the use of the negative sign in the resolution of 
geometiical problems, and the fiist to speak of iimghwry 
fjuantities. He also inferred by induction that every equation 
has precisely as many roots as there are units m the 
number that expresses its degree. His algebra ajjpeared 
m 1629. 

The next great improver of algebra was Thomas Haniot, ITarriot 
an Engbshman. As an inventor he has been the boast of 
this countiy. The French mathematicians have accused the 
British of gning discoveries to him which were really due 
to Vieta. It is probable that some of these may be justiy 
claimed for both, because each may have made the discovery 
for himself, witWt knowing 'ivhat had been done by the 
other. Harriot’s pnucipal discovery, and indeed the most 
important ever made in algebra, was, that oveiy equation 
may be r^rded as formed by the product of as many sim- 
ple equations as there are units m the number expressing 
its order. This important doctuue, now familiar to every 
student of algebra, developed itself slowiy. It wus qiute 
within the reach of Vieta, who unfolded it in part, but left 
its complete discovery to Harriot. 

We have seen the veiy inartificial form in which algebra 
first appeared in Eiuope. The improvements of almost 
400 years had not given its notation that compactnass and 
elegance of which it is susceiitiblo. Harriot made several 
elmges in the notation, and added some new signs : ho 
thus gave to algebra greater symmetiy of form. Indeed, 
as it came from his hands, it differed but little from its 
state at the present time. 

Oughtree4_ another early English algebraist, was a con- Oughtreed 
temporary with Harriot, but lived long after him. He 
wrote a treatise on the subject, which was long taught in 
the universities. 

In tracing the history of algebra, we have seen, tliat in 
the foim under which it w^as received from the Arabs, 
it was hardly distinguishable as a peculiar mode of rcason- 
mg, because of tbe want of a suitable notation; and that, 
poor in its resources, its apjilicability was limited to the 
resolution of a small number of uninteresting numeral 
questions. We have follow^ed it through different stages of 
improvement, and we are now arrived at a period when it 
was to acquire additional power as an instniment of 
analysis, and to admit of new and more extended applica- 
tions. Vieta saw the great advantage that might be 
derived from the application of algebra to geometry. The 
essay he made in his theory of angular sections, and the 
rich mine of discovery thus opened, proved the importance 
of his labours. He did not fully explore it, but it has 
seldom happened that one man began and completed a dis- 
covery. He had, however, an able and illustrious successor 
in Descartes, who, employing in the study of algebra that Descart#* 
hi^ power of intellect with which he was endowed, not 
only improved it as an abstract science, but, more especially 
by its application to geometry, laid the foundation of the 
great discoveries which have since so much engaged mathe- 
maticians, and have made the last two centuries evei 
memorable in the history of the progress of the humar 
mind. 

Descartes’ grand improvement was the application of 
algebra to the doctrine of curve lin&s. As in geography we 
refer every place on the earth’s surface to the equator, and 
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to a determinate meridian, so lie referred every point of a the pattern of the Universal Arithmetic of Newdon, hut in 
curve to some line given by position. For example, in a }A&Tld(n'iedesfonctionsanalytig;ii€s,mdLGalculd€sfonctions, 
circle, every point in the circumference might be referred he endeavoured, and with a large amount of success, to 
to the diameter. The perpendicular from any point m the reduce the highei- analysis (the Fluxions of Ne-wton), to 
curve, and the distance of that perpendicular from the the domain of pure algebra. Nor must the labours of a 
centre or from the extremity of a diameter, ■were lines which, fellow-workman, Euler, be forgotten. In his voluminous Eiilor. 
although varying with every change of position in the point and somewhat ponderous -vnitings will be found a perfect 
from which the perpendicular was drawn, yet had a deter- storehouse of investigations on every branch of algebraical 
mmate relation to each other, which was the same for all and mechanical science. Especially pertinent to our present 
points in the curve depending on its nature, and which, subject is his demonstration of the Binomial Theorem in 
therefore, served as a characteristic to distinguish it from the GwuTmntarii, vol. xix., which is probably the 
all other curves. original of the development that Lagrange makes the 

The relations of lines drawn in this way could bo readily basis of his analysis ( Galcvl des fonctions, leoou seconds), 
expressed in algebraic symbob j and the expression of this and which for simphcity and generality leaves nothing to 
relation in general terms constituted what is called the he desired. 

egi-iation of the curve. This brings the history down to the close of the last 

This might serve as its definition; and from the equation century. We have been as copious as our limits would 
by the processes of algebra, all the properties of the curve permit on the early history, because it presents the iuterest- 
could be investigated. mg spectacle of the progress of a science from an almost 

Descartes’ Geometry (or, as it might have been named, imperceptible beginning, until it has attamed a mag- 
the application of algebra to geometry) appeared first in nitude too great to be fully grasped by the human 
1637. This was six years after the publication of Harriot’s mind. 

discoveries, which was a posthumous work. Descartes It -will be seen from wdiat precedes, that we have not 
availed himseM of some of Harriot’s views, particularly the limited "algebra” to the pure science, but have retained 
manner of generating an equation, without acknowledgment; the name "tt'hen it has encroached on the territories of 
and on this account Dr Wallia, in his algebra, has reflected geometry, trigonometry, and the higher analysis. To 
with considerable severity on the French algebraist. This continue to trace its course through all these branches dnr- 
spirit has engendered a corresponding eagerness in the ing the present century, when it has extended into new 
French mathematicians to defend him. Montucla, in his directions •within its own borders, would far exceed the 
history of the mathematics, has evinced a strong national limits of an introductory sketch like the present. We 
prejudice in his favour ; and, as usually happens, in order must, therefore, necessarily limit ourselves to what has 
to exalt him, he hardly does justice to Harriot, the idol of been done m the Theory of Equations (which may bo 
his adversaries. termed algebra proper), and in Determinants. 

The new views ■which the labours of Yieta, Harriot, and Theory of Egiiaiions. — That every numerical equation Theory of 
Descartes opened in geometry and algebra were seized with has a root — ^that is, some quantity in a numerical form, real TSiiuatiou 
avidity by the powerful minds of men eager in the pursuit or imaginary, which, when substituted for the unknown 
of real knowledge, iiccordingly, we find in the 17th quantity in the equation, shall render the equation a 
century a whole host of writers on algebra, or algebra com- numeiical identity — ^appears to have been taken for granted 
bined with geometry. by all -writers down to the time of Lagrange. It is by no 

Our limits •sviU not allow us to enter minutely into the moans self-evident, nor is it easy to afford evidence for it 
claims which each has on the gratitude of posterity, which shall be at the same time convincing and free from 
Indeed, in pure algebra the new inventions were not so limitations. The demonstrations of Lagrange, Gauss, and 
conspicuous as the discoveries made by its appheations to Ivory, have for simplicity and completeness given way to 
geometry, and the new theories which were suggested by that of Cauchy, published first in lie Jmrnal de VMeole 
their union. The curious speculations of Kepler concerning Polytechnupie^ and subsequently in his Gours TAmlyse 
the solids formed by the revolutions of curvilinear figures, Aly6hrique. 

the Geometry of Indivisibles by Cavalerius, the Aritlunelao The demonstration of Cauchy (which had previously Cauohy 
of Infinites of Wallis, and, above all, the Method of Fluxions been given by Argand, though in an imperfect foim, in 
of Newton, and the Differential and Integral Calculus of Gergmmis Amales des MatMmatiqueSf vol. v.) consists in 
Leibnitz, are fruits of the happy union. All these were showing that the quantity which it is wished to prove 
agitated incessantly by their inventors and contemporaries; capable of being reduced to zero, can be exhibited as the 
by such men as Barrow, James Grego:^, Wren, Cotes, Taylor, product of two factors, one of which is incapable of assum- 
Halley, De Moivre, Maclaurin, Stirling, and others, in this ing a minimiim , value, or, in other words, that a less value 
country ; and abroad by Boberval, Fermat, Huyghens, the than one assigned can always be found, and therefore 
two Bemoullis, Pascal, and many others. that it is capable of acquiring the value zero. This 

The first half of the 18th century produced little in Hie argument, if not absolutely free from objection, is less 
way of addition either to pure algebra or to its applications, objectionable than any of the others. The reader may 
Men were employed rather in elaborating and working out consult papers by Airy and Do Morgan, in the tenth 
what Newton, Leibnitz, and Descartes had onginated, volume of the Tramactims of the Gwmhridge Phlosophioal 
than in exercising themselves in mdependent investigations. Society. 

There are, indeed, to be found some names of eminence Admitting, then, that every equation has a root, it be- Qeneial 
associated with the science of algebra, such as Maclaurin, comes a question to what extent are "we in po.''S 0 ssion of solution of 
but their eminence will be found to depend on their con- an analysis by which the root can be ascertained. If the 
nection with the extensions of the science, rather than -with question be put absolutely, we fear the answer must be, higher 
the science itself. It was reserved for Lagrange, in the latter in this matter wo are in the same position that we orders, ^stil] 

part of the century, to give a new impulso to extension in have held for the last three centuries. Cubic and biquad- a desidara- 
pure algebra, in a direction which has led to most important ratio equations can be solved, whatever they may bo; but 
res-ults. Not only did he, in his TraiU de la JResolution des equations of higher orders, in which there exis-Ls no relation 
Equations Ewn^riques, lay the fo'ondation on which Budan, amongst the several coefScieuts, and no known or assumed 
Fourier, Sturm, and O’fchcrs, have built a goodly fabric after connection between, ■Ihe different roots, have baffled all 
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attempts at tlieir solution. Mucl. siiU and ingenuity have 
been displayed by miters of moie or less eminence in the 
attempt to elaborate a method of solution apphcable to 
equations of the fifth degree, but they have failed; whether 
it be that, hko the ancient problems of the quadrature of the 
circle, and the dupheation of the cube, an absolute solution 
is an unpossibihty, or whether it is reserved for future 
mathematicians to start in the research in some now path, 
and reach the goal by avoiding the old tracks which appear 
to have been tWoughly traversed in vain 

It is scarcely necessary to refer to such wnters as Hocno 
de Wronsb, who, in 1811, announced a general method of 
solving aU equations, giving formnlre without demonstra- 
tion. In 181 7, the Academy of Sciences of Lisbon proposed 
as the subject of a prize, the dennon&traiwn of Wronski’s 
fonnulse. The prize was in the following year awarded to 
M. Torriani for the refutation of them. 

The reader wdl find m the fifth volume of the Repm-ti op 
the British Assodaiion, an elabomte report by Sir W. E. 
Hamilton on a Method of Decomposition, proposed by Mr 
G. B. Jerraid m his Mathmnatical Researches, published at 
Bristol in a work of great beauty and originality, but 
which Hamilton is compelled to conclude fails to effect the 
desired object In fact, the method which is vahd when 
the proposed equation is itself of a sufiSciently elevated | 
degree, fails to reduce the solution of the equation of the 
fifth degree to that of the fourth. 

But ^though the absolute solution of equations of higher 
orders than the foui’th remains amongst the thmgs un- 
effected, and rather to be hoped for than expected, a very 
great deal has been done towards preparing the way for 
approximate, if not for absolute solutions. 

In the first place, equations of the higher orders, when 
they assume certain forms, have been shown to be capable 
of solution. An equation of this kind, to all appeaiance 
of a very general and comprehensive form, had been solved 
by De Moivre in the Philosophical Transactions for 1737. 
Binomial equations had advanced under the skilful bands 
of Gauss, who, in his Disquisitiones ArUJmeticae, which 
appeared in 1801, added largely to what had been done by 
Vandermonde in the classification and solution of sudi 
equations; and subsequently, Abel, a mathematician of 
Norwegian birth, who died too early for science, completed 
and extended what Gauss had left imperfect The collected 
writings of Abel published at Christiania in 1839, contain 
original and valuable contributions to this and many 
other branches of mathematics. 

But it IS not in the solution of equations of certain 
forms that the greatest advance has been made during the 
present century. The basis of all methods of solution 
must eridently be found in the previous separation of the 
roots, and the efforts of mathematicians have been directed 
to the discovery of methods of effecting this. The object 
is not so much to classify the roots into positive and 
negative, real and imaginary, as to determine the situation 
and number of the real roots of the equation. The first 
writer on the subject whose methods appeared in print is 
Budan, whose treatise, entitled Ncmelle TnAthode pour la 
resolution des equations numSriques, appeared in 1807. 
But there is evidence that Fourier had delivered lectures 
on the subject prior to the publication of Budan’s work, 
and consequently, without detriment to the claims of 
Budan, we may admit that the most valuable and original 
contribution to the science is to be found in Fourier's 
posthumous work, published by Navier in 1831, entitled 
Analyse des equations determinies. The theoron wMcb 
Foimer gave for the discovery of the position, within narrow 
limits, of a root of an equation, is one of two theorems, 
each of which is known by mathematicians as “Fourier’s 
Theorem." The other is a theorem of integration, and occurs 


I in the author’s magnificent work Theojie de la Chaleur. 

Dnnng the inlerv^ between the publication of Budau’s 
work and that of Fourier, there appeared a paper in the 
Pfiilosophical Transaction of the Royal Society for 1819, by 
"W. G. Homer, upon a new method of solving arithmetical Horner, 
equations. From its being somewhat obscurely expressed, 
the great onginahty of the memoir did not at once appear. 
Gradually, however, Mr Homer’s method came to be appre- 
ciated, and it now ranks as one of the best processes, 
approaching, in some points, to F ourier’s. In the Mimoires 
des savans etrangers for 1835, appears a memoir, which, 
if it does not absolutely supei'sede all that had been 
previously done hi assigning the positions of the real roots 
of equations, yet in simphcity, completeness, and uni- 
versalhy of apphcation, surpasses them all. The authoi, 

M. Stium, of French extraction, but born at Geneva, has Sturm, 
in this memoir linked his name to a theorem which is likely to 
retam its place amongst the pemianent extensions of the 
domain of analysis as long as the study of algebra shall 
last It was presented to the Academy m 1829. 

Defenwimnfe.— The solution of simultaneous equations Detenma 
of the fin-st degree may be presented under the form of a ants- 
set of fiactions, the numerators and denominators of which 
are synunetnc products of the coefficients of the unknown 
quantities m the equations. These products were originally 
known as residtants, a name apphed to them by Laiilacc, 
and retained as late as 1841 by Cauchy in his Exercices 
d analyse et de physique mathematxqxie, vol. ii. p. 161, but 
now replaced by the title determinants, a name first applied 
to certain forms of them by Gauss. In his Goxm 
dJamlyse algilrique, Cauchy terms them alternate func- 
tions. The germ of the theory of determinants is to bo 
found in the wiitmgs of Leibnitz, who, indeed, was far- Leibniia 
seeing enough to anticipate for it some of the power which, 
about a century after Hs time, it began to attain. More 
than half that period had indeed elapsed before any trace 
of its existence can be found in the writings of tho 
mathematicians who succeeded Leibnitz The revival of 
the method is due to Cramer, who, in a note to his Cramer 
Anedyse des lignes caarhes algihriques, published at Genova 
in 1760, gave the role which establishes the sign of a 
product as plus or minus, according as the number of dis- 
placements from the typical form has been even or odd. 

Cramer was followed in the last century by Bdzout, Laplace, 
Lagrange, and Vandermonde. In 1801 appeared the 
Disquislimies ArUJiMdkae of Gauss, of which a French (Jam 
traririation by M. PouUet-Delisle was given m 1807. Not- 
withstanding the somewhat obscure form m which this 
work was presented, its originality gave a now impetus 
to investigations on this and kindred subjects. To Gauss 
is due the establishment of the important theorem, that the 
product of two detenninants both of the second and third 
orders is a determinant. Binet, Cauchy, and others followed, 
and apphed the results to geometrical problems. In 1826, 

Jacobi commenced a senes of papers on the subject in Jacobi. 
GreUds Journal. In these papers, which extended over a 
space of nearly twenty years, the subject was recast and 
made available for ordinary readers; and at tho same 
tune it was enriched by new and important theorems, 
through which the name of Jacobi is indissolubly asso- 
ciated with this branch of science. Following the steps of 
Jacobi, a number of mathematicians of no mean power 
have entered the field. Pre-eminent above all others are 
two British names, those of Sylvester and Cayley. By Sylveswr, 
their originality, by their fecundity, by their grasp of all 
the resoTirces of analysis, these two powerful mathematicians 
have enriched the Transactions of the Royal Society, Grellds 
Joumalf the Gannhridge and Dublin McUhemaiical Jourxial, 
and the Quarterly Journal of Maihemtics, with papers on 
this and on kindred branches of science of such v^ue as 
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to have placed their authors at the head of living mathe- equations of the first degree, and probably to those of the 
maticians. The reader mil find the subject admirably second. 

treated in Baltzer’s Theorie iind Anwendung der Deter- The exact period when Arya-Bhatta lived cannot be 
nfiinenten; and more briefly in Salmon’s Higlver Algebra determined with certainty; but Mr Colebrooke thinks it 
Elementary treatises have ^so been publish^ by Spottis- probable that this earliest of known Hindoo algebraists 
woode in 1851, by Brioschi in 1854:, by Todhunter m his wrote as far back as the fifth century of the Christiau era, 
Tluory of Equations in 1861, and by Dodgson in and perhaps earlier. He lived therefore nearly as early 
1867. as the Grecian algebraist Diophantns, who is reckoned to 

Itulian The attention of the learned has, during the present have flourished in the time of the emperor Julian, or 

ilgpbra. century, been called to a branch of the history of algebra, about A.D. 300. 

in no small degree interesting ; we mean the cultivation of Mr Colebrooke has instituted a comparison between tlie 
the science to a considerable extent, and at a remote period, Indian algebraist and Diophantns, and found reason to 
in India. conclude that in the whole science the latter is very far 

We are indebted, we beheve, to Mr Ileuben Burrow for beinnd the former. He says the points iu which the 

some of the earliest notices which reached Euiope on this Hindoo algebra appeai-s particularly distinguished from the 
very curious subject. His eagerness to illastrate the history Greek are, besides a better and more convenient algo- 
of the mathematical sciences led him to collect oriental rithm, Isi, the management of equations of more than one 
manuscripts, some of which, in the Persian language, mth unknown quantity; 2c/!, the resolution of equations of a 
partial translations, were bequeathed to Ms friend Mr Mgher order, in wMch, if they acMeved little, they had 
Dalby of the Royal Military College, who communicated at least the merit of the attempt, and anticipated a 
them to such as took an interest in the subject, about the modern discovery in the resolution of biquadratics ; dd, 
year 1800. general methods for the resolution of indeterminate pro- 

In the year 1813, Mr Edward Strachey published in this Mems of the first and second degrees, in which they went 
country a translation from the Persian of the Dija Gamta far indeed beyond Diophantns, and anticipated discoveries 
(or Fya Ganita), a Hindoo treatise on algebra; and in of modern algebraists; and iifA, the application of algebra to 
1816 Dr John Taylor published at Bombay a translation astronoimcal investigations and geometrical demonstration, 
of Lelawati (or Zdavati)^ from the Sanscrit original This in which also they hit upon some matters wMch have been 
last is a treatise on arithmetic and geometry, and both are re-invented in modem times. 

the production of an oriental algebraist, Bhascara Achaiya, When we consider that algebra made little or no pro- 
Lastly, in 1817, there came out a work entitled Algebra^ gress among the Arabians, a most ingenious people, and 
Ariihmetic^ and Mensuration^ from the Satiscrit of Brahme- particularly devoted to the study of the sciences, and that 
gupta and Bhascara^ trantiated by Henry Thomas Cole- centuries elapsed from its first introduction into Europe 
brooke. Esq. TMa contains four diflTerent treatises, origi- until it reached any considerable degree of perfection, we 
nally written in Sanscrit verse, viz, the Vija Ganiia and may reasonably conjecture that it may have existed in 
LilaveUi of Bhascara Acharya, and the GanUad/Jiaya and one shape or other in India long before the time of Arya- 
Cuttacad'hyaya of Brahmegupta. The first two form the Bliatta; indeed, from its close connection with their doo- 
prehmiuary portion of Bhascaia’s Course of Astronomy, trines of astronomy, it may be supposed to have descended 
entitled Sidd’hanta Siromani, and the last two aie the from a very remote period along with that science. Pro- 
twelfth and eighteenth chapters of a similar course of fessor Playfair, adopting the opinion of Bailly, the eloquent 
astronomy, entitled BraJmotrsiddlia'nM. author of the Astronomie ludieme, with great ingenuity 

The tune when Bhascara wrote is fixed with great pre- attempted to prove, in a Memoir on the Adrommy of the 
cision, by Ms own testimony and other circumstances, to Brahmins, that the observations on wMch the Indian 
a date that answers to about the year 1160 of the Chris- astronomy is founded were of great antiquity, indeed more 
tian era. The works of Bralimegupta are extremely rwe, than 3000 years before the Christian era. The very remote 
and the age in wMch he lived is less certain. Mr Davis, origin of the Indian astronomy had been strongly ques- 
an oriental scholar, who first gave the public a correct tioned by many in this country, and also on the Continent ; 
view of the astronomical computations of the Hindoos, is particularly by Laplace, and by Delambre in Ms Histdrt 
of opinion that he lived in the 7th century; and Dr de V Astronomie Andemne, tome i. p. 400, &c., and again in 
William Hunter, another diligent inquirer into Indian Ei^oire de V Astronomie du Moyen Age, Discovers Drdimi- 
science, assigns the year 628 of the Chnstian era as about naire, p. 18, &c., where he speaks slightingly of their 
the time he flourished. From various arguments, Mr algebra; and in tMs country, Professor Leshe, in Ms 
Colebrooke concludes that the age of Brahmegupta was i*Mosoj;7^yo/An^7mc^^c,pp. 225 and 226, calls the 
antecedent to the earliest dawn of the culture of the “ a very poor performance, containing merely a few scanty 
sciences among the Arabians, so that the Hindoos must precepts couched in obscure memorial verses.” We are 
have possessed algebra before it was known to that disposed to agree with Professor Leslie as to the value, 
nation, and with Professor Playfair as to the antiquity of this 

Brahmegupta’s treatise is not, however, the earliest Hindoo algebra. That it should have remained in a state 
work known to have been written on this suhj ect. Ganessa, of infancy for so many centuries is accounted for by the latter 
a distinguished astronomer and mathematician, and the author in the following passage : — “ In India everylMng [as 
most eminent scholiast of Bhascara, quotes a passage from well as algebra] seems equally msuimountable, and truth and 
a much older writer, Arya-Bhatta, specifying algebra under error are equally assured of permanence in the stations they 
the designation of Yifa, and making separate mention of have once occupied. The politics, the laws, the rdigion, 
GvUaca, a problem subservient to the resolution of inde- the science, and the manners, seem all nearly the same as 
terminate problems of the first degree. He is understood at the remotest period to wMch history ^ends. Is it 
by another of Bhascara’s commentators to be at the head because the power which brought about a certain degree 
of the older writers. They appear to have been able to of civilisation, and advanced science to a certaia height, 
resolve quadratic equations by the process of completing has either ceased to act, or has met with such a resistance 
the square; and hence Mr Colebrooke presumes that the as it is barely able to overcome? or is it because the dis- 
treatise of Arya-Bhatta then extant extended to quadratic coveries wMch the Hindoos are in possession of are an 
equations in the determinate analysis, and to indeterminate inheritance from some more inventive and more ancient 
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people, of wliom no memorial remains but some of tbeir 
attainments in science 

Writers on Algebra. 

Diophantiis, AntJimeiico- Sir Isaac Hewtoa, Tlie 

rum Libri sex, about a.d. SCO nmniat Theorem 1666 

First edition of bis writ- Freniclo, Vaiious papers m 
mgs, 1576; tbe best, Mem,, of Frciich Aatd. . 1666 

1670.) Pell (ti-anslated and im- 

Leonardo IBonacci (bisworks proved Rbomus’ Algebia) 1663 

described in Oossali) . ...1202 James Giegoiy, Bxaciia- 
Lucas Paciolus, or DeBurgo, tioncs Geometricae .... 1663 

Summa de Anthmetica, Mercatoi, Zogarithmotech- 

&c 1491 ma.. 1668 

Rudolff, 1522 Barrow, in Lcctioncs Oe 0 ‘ 

Stifelius, AntJmetica In- metneae 1669 

tegra, kc 1544 Kersey, Blements of Algeiral67S 

Cardan, Ars Magna guam Piescot, Mouveaiix Eletnens 

•Bulgo Cossam vacant 1545 de MatMmatigves ... .1675 

Ferreus 1545 Leibnitz, in Leipsic Ads, 

Ferrari (first resolved bi- &c . . . 1677 

quadratic equations) ... .1545 Fermat, in Varia Opera 

Tartalea, Quesiti ed imen- Mcdlieniatica . .. 1679 

tioni diverse 1546 Bulliald, Opus Kovutn ad 

Scbeubelius, Algebra Com- Anlhmeticam Infinito- 

pendiosa 1651 rum . . . 1682 

Eecorde, IVhetstone of Wit 1557 Tscliirnhauseii, in tbe Leip- 
Teleia.rnxs, De OccuUa parte sic Acts .. ....1683 

Humcrorum 1558 Baker, Geometrical Key, 

Buteo, De Logistim 1659 Dr Halley, in Philosophical 

Banins, Arithneiicae Lthri Tvanviotions 1687 and 1694 

duo et totidem Algelnae...lZ^ii Eolle, Une Methods pour la 
Pedro Hugnez or l<Ionmus, Msolution des Equations 

Lihro de Algebra, ka. ..1567 InditermivAes 1690 

3ossalin, De Oocuha parte Bapb&on, Analysis Aegva- 

Mathematicoi urn 1576 tionum Universalis 1690 

Bombelli 1679 Dechales, Cursus seu Mun- 

Olavius . 1680 dua MathemcUieus 1690 

Bernard Solignao, Ariih. Do Lagny, various pieces on 

Zibri ii. et Algebras toti- Equations 1692 

dem 1680 Alexander, Synopsis Alge- 

Stevinus, AriihmMique, die braica 1693 

aussiVAlgbbre . 1585 "VVard, Compendium of 

Yiete., Opera Mathematica, 1600 Algebra, 1695 ; Young 
Folinus, Algebra, svve lAber Mathematioian's Omde 1706 

de Rebus OceuUia 1619 Do Moivre, various Memoirs 

Van Ceulen 1619 in Phil. Trans . 1697-1730 

Baobet, Diophantus euni Sanlt, New Treatise of 

Gonimcntariis 1621 Algebra 1698 

Albert Girard, Invention Cbristopber, De Construc- 

Nouvelle esi Algdne . ..1629 tioxie Aeqwitiomm 

Gbetaldns, De Rcsolutione et Ozanam, Nouveaux EUmens 

Omnpositione Mathema- d'Algebre 1702 

tica 1630 Hams, Zexicon Tcchnicum 1704 

Haniot, Arils Analyticae Giiisnee, Application de 

Praxis 1631 VAlgebre d la GiamMrie..Vi 05 

Ougbtreed, Clavis Maths- Jones, Synopsis Palman- 

matica 1631 orum Matheseos 1706 

Herigonius, Cursus Mathe- IS'ewton, Arithmeiica Uni- 

maticus 1634 vcrsalis 1707 

Cavalerius, Geometria In- L’HOpital, Traitd Analy- 

divisibtlibus Continuo- tique des SectionsOoniques 17 07 

rum, (be 1635 Jleyueaxi,AnalyseDMont}'eel708 

Descartes, Geometria 1637 Bioolce Taylor, MetJiodus 

Franciscus h. Schooten, Incrementorum ... . 1715 

Florimond de Beaune, Stirling, Lineae Tertvi 

ErasmnsBeitbolinus.Job. Ordinis, 1717 ; Methodns 

Hudde, F. Eabuel, James Differenhalis 1730 

BernouUi, John deVTitt, Hicolc, On Cubic Equations, 

&c . — Commentators on iTxMim.Acad.desSciencesl7n 

Descartes. S’Gravesando, Algebra 1727 

Eoberval, De Mecognitione "Wolflus, Algebra: Cursus 

AequaHonim, &c 1640 Mathemaiiaus 1732 

De BiUy, Mova Geometricae Kirby, Arithmetic and 

Clems Algebra 1648 Algebra 1736 

Eenaldinns, Opus Algebrai- James Gregory 1736 

csim 1644 Simpson, Algebra, and 

Pascal 1664 various works 1740, 1742 

"WaBis, Aritlmetiea Infini- Saundorson,.<4Z5'fl6m,’2 vols, 

torvm, 1656 ; Algebra, 1685 4to 1746 

Slusius, Mesolabum 1659 La Caille, Algebra in Zci^otis 

Khonius, Algebra (trans- de Mathbrnatiques 1741 

latedinloEngbsb) 1669 De Gua, On tbe Eoots of 

Kinokbausen, used as a text- Equations, in Ildm. Acad. 

book by Sir I. ITewton .. .1661 des Scimees 1741 


Clairaiit, Eleincns d’Al- Budan, Mouvolle Methods 

1746 pour la Resolution des 

Maclauiin, Algebra 1747 Equations Num6nques .. 1807 

'So\AiBxae,L'Artd6PAsoudre Gompeitz, Piinciples and 

las Equations 1747 Application of Imaginary 

Donna Maria Gaetana Ag- Qvmdities . . . 1817 and 1818 

nesi, InstUuzioni Anah- Bxot, Qergonne’s Annalcs,\o\.\i. 

ticJii 1748 Horner, Philos Trans 1819 

Boscovicb, in Elcmenta Dandelin, Mem. de VAcad 

Universal Matheseos . .1754 Roy. de Bruxelles 1826 

Segner, 2?crZi«. iiTm. ...1756 Swinburne and Tylecoto, 

Castillon, ArWimetica Uni- on the Binomial Theorem 1827 

lersalis Newioni cum Waiien, on the Geometric 

Cmmnerdario 1761 Representation of the 


Kineison, Algebra, (be . . 1763 Square Roots of Negative 

Landen, Residual Analysis, Quantities 1828 

&c . 1764 Abel, Mknoiic sur les 

Lagiange, Traite de la iJe- Equations Alg'ebriqim, 

solution des Equations Cbristiania 1829 


Numenques, Recucil des and in QrcUe, vol. i. 4. 

Mbm. de VAcad. de Foniier, Analyse des Equa- 

Berlvn 1767 tions D&tci minces (post- 

Do. lepublisbed with liumoiis), with preface by 

Hotes, Pans . . . 1797 Havier 1831 

Euler, Algebra 1770 Malfatii, Mem. della Soa. 

Waring, Meditationes Algc- Ital , voJ. xi. 

braieae, ka .. ,, 1770, 1770 Davies Gilbert, Philos. 

Soladim, Oompcndio d'Ana- Tians 1881 

lisi 1776 Sturm, Mem. piescntes par 

Paoli, Elementi cV Algebra . 1794 Ics Saians Etrangeis . . 1836 
Eufiini, Teona delle Equa- Lockhart, Resolution of 
zioiie Algeb 1799 Equations 1837 

To tJie jn'eceding list of writers, which contavis almost all 
of an early date, the following are to he added : — 

A.v\io^l,CaleuldesD&rivaUons. gendre (on tbe Theory of 

Tbe Bemoullis, Begnalt, Ber- Numbers), L’Huilliei, Leroy, 
trand, Bezout ( Cours desMathd- Moscher, Malebrancbc, Maufredi, 
matiques), Bossuet, Buija, Maseres, blurpby. ^ 

Brunacci, Babbage, Bridges, Nicholson, Nieuweutijdt, (Ana- 
Bland, IJudan, Bonnycastle, lysis Inflnitorum). 

Bourdon, Barlow (on tbe Polleti, Poignard (on Magic 
Theory of Numbers), Baltzer Squares), Playfair. 

(on Determinants). PbOWiung, Eeimer. 

Cousin, Cauchy, Coignot, Car- Suremain-Mibsery (on iiujiossiJZe 
not, Cayley, Cockle, Quantities), Sebonerus, Salig- 

Demaave, Ditton, Dodgson (on nut, Sturm, Surret, Salmon, 
Determinants). Sylvester. 

Fiisius, Francoeur, Freud. Trau, Tedenat, Thacker. 

Gauss, Disquisitiones Arithwe- Vilent, Vamlernionde. 

ticae, 1801, Warren, Wells, Wilson, Wood, 

Hemisebins, Hales, Hirscb, Woodbouse. 

Hutton, Holdied, Horner, Young. 

Hargreaves. Elementary Treaiises of Bryce, 

Kubuios, Kramp, Kaestner. Colenso, De Morgan, Hind, 

Laloubre, Lorgna, Le Blonde, Kolknd, Peacock, Todliunter 

Lee, Lacroix, Ludlam, Le- 

Writers on the History of Algehra. 

AYalbs, in bis Algebra; Maseies, his Dictionary, and more 

Scripiores ZogarUhmid, 1791, diifusely m bis Tracts, vol. u. ; 

Montucla, in Nistofire des Zibri Ilistoire des Sciences 
MathPmatiqiies; Bo&suet, Nia- MatJUmatiques cn Italic, Paris 
toire des Math&matiques, 1838 

Cossali, Origins, Trasporto in Terqnem, Bulletin de Biblio- 
Italia, e Primi Progressi in graphic. 

Essa dclV Algebra, 2 vols. Peacock, Export of British 
printed in 1797; Hutton, in Association, 1833, 

Tor tlie titles of works on Algebra, consult Murhard, 
BiMiotheca Mathmrntka; and for Memoirs on Algebra, in 
Acadmical Collections, see Eeuss, Bepertoriv/m Qommen- 
tatirmum, tom. yii.', jSmith. (on tbe Theory of Numbers), 
Brit. Assoc. 1869-60, 1862-63. 

NOTATION AND FIRST PRINCIPLES. 

1. In arithmetic there are ten characters, which being 
variously combined, according to certain rules, serve to 
denote ^ numerical magnitudes whatever. But this me- 
thod of expressing quantities (a phrase used to designate 
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sometliing more than mere numbers), is found to be inade- 
quate, taken by itself, to the more difficult cases of mathe- 
matical uivestigatioiij and it is therefore neccssaiy, in 
many inquiries concerning the relations of magmtude, to 
have recourse to that more general mode of notation, and 
more extensive system of operations, which constitute the 
science of algebra. 

In algebra quantities of eveiy kind may be denoted hy 
any character whatever, but those commonly used are the 
letters of the alphabet; and as m the simplest mathe- 
matical problems there are certain magmtudes given, in 
order to determine other magnitudes which are unknown, 
the first letters of the alphabet, a, &, c, (fee , are used to 
denote known quantities, while those to be foimd aitj 
represented by y, a;, y, &c , the last letters of the alphabet. 
Ddnitiotts 2. The sign + (plus) denotes, in anthmetic, that the 
jf signs, quantity before which it is placed is to be added to some 
other quantity. Thus, a+b denotes the sum of a and b , 
34-6 denotes the sum of 3 and 5, or 8. 

The sign - (minus) signifies that the quantity before 
which it is placed is to be subtracted. Thus, a- i de- 
notes the excess of a above J, 6 - 2 is the excess of 6 
above 2, or 4. 

Quantities which have the sign + prefixed to them are 
called positive, and such as have the sign - are called 
negative. 

When no sign is prefixed to a quantity, + is always 
understood, or the quantity is to be considered as posi- 
tive 

Quantities which have the same sign, either H- or 
are said to have like signs. Thus, and -1-6 have like 
signs, but -I- a and - c have unlike signs. 

3. A quantity which consists of one Urm, is said to be 
simple; but if it consist of several terms, connected by the 
signs -i- or It is then said to be compound. Thus, -t-u 
and -c are simple quantities; and b-Vc, and a-^rb-d, 
are compound quantities. 

4. To denote the product arising from tho multiifiico- 
tion of quantities, they are either joined together, as if 
intended to form a wind, or else they are connected to- 
gether, with the sign x or . interposed between every 
two of them. Thus, ab, or a x 6, or a . 6, denotes the pro- 
duct of a and 6/ also cibc, or a x 6 x c, or et . 6 . c, denotes 
the product of a, h, and c. If some of the quantities to 
be multiplied be compound, each of these has a hne drawn 
over it called a vinculum, and tho sign x is interiiosed, as 
before. Thus, axc + dxe -/ denotes that tt is to be con- 
sidered as one quantity, the sum of c and d as a second, 
and the difference between e and/ as a third; and that 
obese three quantities are to be multiplied into one another. 
Instead of placing a line over such compound quantities as 
enter a product, we may enclose each of them between two 
parentheses, so that tlie last product may be otherwise 
expressed thus, a{c + d)(e - /); or thus, ax{e+d)x{e - /). 

A number prefeed to a letter is called a numerical co- 
efficient, and denotes how often that quantity is to be 
taken. Thius, 3fl signifies that a is to be taken three 
times. When no number is prefixed, the coefficient is 
understood to be unity. 

5. The quotient arising from the division of one quan- 
tity by another is often expressed by placing the dividend 

12 

above a line, and the divisor below it. Thu.s, j denotes 

the quotient arising from the dividon of 12 by 3, or 4; - 

denotes the quotient arising from the division aiilaip a. 

C. The equality of two quantities is expressed by putting 
the sign = between them. Thus, a + b=c-d denotes 
that ^e siiin of a and 6 is equd to tho excess of c 
above d, 


7. Simijle quantities, or the terms of compound quanti- 
ties, are said to be hie, which consist of the same letter 
or letters taken together m the same way. Thus, •+■ ab and 

- Bab are like quantities, but +ab and +alb are unlike. 

There are some other charactera, such as > for greater 

than, < for less than, .'. for therefore, which will be 
exjilained when we have occasion to use them; and in 
what follows we shall suppose that the operations and no- 
tation of common anthmetic are sufficiently understood. 

8. As the science extends itself beyond its original Extensioi 
boiindarie.s, it begins gradually to appear lhat the limits defmi> 
imposed by those definitions have been transgressed, 

that almost mseiisihly the symbols have acquired for them- 
selves significations much more comprehensive than those 
originally attached to them. Thus, were +a to signify a 
gain of £.a, -a would signify a loss of the same sum; 
were -I- a to signify motion forwards through a feet, - a 
would signify motion backwards through the same space. 

The exteuded definitions of -t- and - may now bo such 
as tlie foUowuig and - are coliective symbols of 
opeiatums the reveise of each other. From similar con- 
siderations to those by which the signification of + and 

- has been extended, we extend that of x and to 
something hke tho following; x and -• are cumulative 
symbols of 02 )crations the inverse of each other. We may 
now exhibit the most general definition of the four sym- 
bols in the following form: h- and - are symbols of 
operations prefixed to algebraical symbols of quantity, and 
are such that -{-a- a - -vO or -0, where + 0 means 
simply or veiy nearly increased by 0 ; - 0, diminished by 
0. X and — are symbols of operations prefixed to alge- 
braical symbols of quantity, and are such that xa-ra- 
X 1 or -rl, where x 1 means simply or very nearly vmltir 

2 >lied by 1 , ~-l, divided by 1. 

9. Tho laws by which the symbols arc combined are the Laws rf 
same as in aiitlmietie. It is desirable, however, to exhibit corabiua- 
them They are three, — 

Law I, (Quantities affected by the signs -I- and - are 

no way mllnoiicod by tho quantities to which they are 
united by tlic.-.c .signs. 

Law 1 L The Dish iljutive Jmo. — ^Additions and subtrac- 
tions may be ])ei formed in any order. 

Law Iff. Th Commntuhi'e Law , — Multiplications and 
divisions may be jierfoimed in any oixler. 

We mayreuwk that these laws are assumed iov algebra, 
so that the science is himtod by their applicability. Algebra 
has been extended into the science of quaternions by freeing 
it from part of tho limitation imposed by the third of these 
laws. In this new science ah is iwt the same thing as ha. 

We add a few examples of the substitution of numbers Examples, 
for letters. (Ex. 3 and 4 involve processes that will be 
explained kter.) 

Ex 1. If a = 1, 6 =» 2, (3= 3, find the value of (a -f 6 + c) , 

(a -f- 26 -c). (6-1- 2c -a). 

Itis(l + 2 + 3).(l-f4-3).(2-h6-l) = 84. 

Ex. 2. If 6 = -]', c~\, ar = 0 find the value of 

c a 

It is f'-[-^+|- + 0 = 3y 

Ex. 3. With the same data as in example 2, find tho 
value of ^ 

X a? 

The first term is infinite, and the second is infinitely 
than the first, because x a? the answer is 


Ex. 4. If af=-»-=0; fiLnd tlie value of 
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Write down tlie expression in x by putting - for y, &c. 
It becomes 

= 2 because a; =0 

Sect. I. — Etjnt)AMEntal Operations. 

The primary operations in algebra are the same as m 
common arithmetic — ^namely, addition, subtraction, multi- 
plication, and division ; and from the various combination.s 
of these four, aU the others are derived. 

I. Addition. 

10. In addition there may be three cases; the quanti- 
ties to be added may bo like, and have like signs ; or they 
may be Idee, and have unlike signs ; or, lastly, they may 
be unlike. 

Case 1. To add quantities which aiQ like, and have like 
signs. 

2iu/e. Add together the coefficients of the quantities, jne- 
hx the common sign to the sum, and annex the letter or 
letters common to each term. 


Add together 



Add together 

-12aa; 


Sum, +13a Sum, -20fluJ 

Case 2. To add quantities which are like, but have unlike 
signs. 

Eule. Add the positive coefficients into one sum, and the 
negative ones into another; then subtract the less of 
these sums from the greater, prefix the sign of the 
greater to the remainder and annex the common, letter 
or letters as before 


Examples. 


Zax 
-H dax 


Add together 


+ Gab+ 7 
- 4a6+ 9 
+ ab-' 5 
+ 7a5-13 


Sum of the pos. -b llaa: Sum of the pos. + 14a5 -b 16 
Sum of the neg - dna: Sum of the neg. - 4a6 - 18 


Sum required, + 7 cue Sum required, -bl0a&- 2 

Case 3. To add unlike quantities. 

Rule. Put down the quantities, one after another, in any 
order, with their signs and coefficients prefixed. 

Examples 

2a ax + 2wy 


Zb 

-4c 


bb - Zbz 


Sum, ax + 2a^ 4-bb- Zbz 


Sum, 2a + 35 -4c 

II. Subtraction. 

11. General Rule . — Change the signs of the quantities to 
be subtracted, or suppose them changed, and then add 
them to the other quantities, agreeably to the rules of 
tiddition. 


Examples 

From 6a -125 From Gx— 8y + 3 


Subtract 2x + 


y-2 


Subtract 2a- 55 

Remainder 3a- 75 Remainder 4j;-17y + 5 

.5a:y-2+ 8j;- y aa~ax~yy 

Zxy-^- ^x- 3y 55 - 5y + :; 


2j;y + 6 + 16a;+ 2y aa-cuc-yy-hh + hy-zz 
The reason of the lule for subtraction may be explained 
thus. Let it be required to subtract 2p - % from m + n. 

If we subtract 2p from m + ?( , there will remain m + n- 2p, 
but if we are to subtract 2p - Gq, which is less than 2p^ it 
is evident that the remainder will be greater by a quantity 
equal to Zq, that is, the remamder will be w + » - 2u + Sj, 
hence the reason of the rule is evident 

III. Multipihcation 

12 General Rule for the Siyns — If the quantities to be Rule of 
multiplied have hke signs, the sign of the product is + ; signs, 
but if they have unlike signs, the sign of the product 
is-. 

This rule, which is given by Diophantus^ as the dejini- 
hon of + and - , may be said to constitute the basis of 
algebra as distinct from arithmetic 
If we admit the definitions given above, the rule may 
be demonstrated in the following way 


(1.) +ax +5=+a5is assumed. 
(3.) +ax -5 


5 wdl have the same value, whatever - 6 
may bo connected with, as it has when - 5 is connected 
with +5 (Law 1). 

Kow +axI + 5-5W+ax + 0 = 0 (Def.) 

But +ax( + 5-5)=+ax +7;, and + a x - 5 
(Law 2). 

+ a X + 5 and + a x - 5 make up 0 • 
i.e.y + ab and + a x - 5 make up 0. 

Now + a5 - a5 = 0, .'. + a X -h = - ah 
(3.) Similarly -ax - 5 = + a5. 

The examples of multiplication may be referred to two 
cases ; the first is when both the quantities are simple, 
and the second when one or both of them are compound. 

Case 1. To multiply simple quantities 
Ride. Find the sign of the product by the general nile, 
and annex to it the product of the numeral coefficients; 
then set down all the letters, one after another, as in 
one word. 

Examples. 

Multiply +ci f + 55 I' - Sax 


1 . 


By 


4a 


3. 


+ 7ab 


Product +ac {-20ab {-21aabx 
Case 2. To multiply compound quantities. 

Ride. Multiply every term of tho multiplicand by all tlie 
terms of the multiplier, one after another, according to 
the preceding rule, and collect their products into one 
sum, which will be the product required. 

ExATvrpT.Ra. 

1. Mult. 2a; +y 2. a -b +c 

By X -2y a +5 -c 

Prod. 2xx+xy cca-ab+ac 

-4xy-2yy +ab -hb + lc 

— ac +bc —cc 


2xx- Sxy- 2yy 


aa * * — bb + 25c - ce 


' Au-ln Jt) 9’aX\itxXMiMh7(r», truu utfetp^r Ir) 

weal Biopliantus, Ed. Fermat, Tolosa, 1670, p. 7, 

Def. 9. » » j- 1 
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When several quantities are multiplied together so as to 
constitute a product, eacli of them is called a /actor of that 
product • thus a, and c are factors of the product ahc ; 
also, a + it? and h-x are factors of the product (a + a;) . 
( 6-4 

The products arising from the continual multiplication 
of the same quantity aie called pmer& of that quantity, 
which is called the root. Thus aa, aaa, aaaa^ «fcc., are 
powers of the root a. These powers are commonly ex- 
pressed by placing above the root, towards the right hand, 
a figure, denoting how often the root is repeated This 
figure serves to denominate the power, and is called its 
index or exponent. Thus, the quantity a being considered 
as the root, or as the first power of a, vre liave aa or or for 
its second power, aaa or a® for its third power, aaaa or a* 
for its fourth power, and so on 

The second and third powers of a quantity are generally 
called its square and cule. 

By considering the notation of powers, and the rules for 
multiplication, it appears that powers of the same root are 
multiplied by adding their exponents. Thus a x a® = a\ 
also a;® X = aj^ j and in general a“ x a* = a“+“. 

Bliorter When the quantities to be multiplied appear under a 
processes, symmetrical form, the operation of multiplying them may 
sometimes be shortened by detached coeffievents, by sijmtjtet7'y, 
and by general considei'otions suggested by tlie particulM 
examples under consideration. 

13. Detached Coefficients. 

Ex, 1. Multiply X* - 3x^ + 2x^ - 7x + S hy - 5x + i. 
Here the powers of x occur in regular order, so that we 
need only write down the coefficients of the several terms 
during the operation, having it in our power to supply the 
x’s whenevei’ we require them ; we write, therefore, — 

1_3+ 2- 7+ 3 
1-6+ 4 

1_3h- 2- 7+ 3 
-5 + 15-10 + 35-15 
+ 4-12+ 8-28 + 12 
1_8 + 21-29 + 46-43 + 12 

The last line (for which the result might have been 
written down in full at once) is equivalent to 

afi-Sx^ + 2lx^-20x^ + 4:Gz^-iSz+ 12 . 

When any terms are wanting, they may be supplied by 
zeros; thus. 

Ex. 2. Multiply - 7ai® + a: - 1 by a;® - as + 2. 

We write 

1 _7 +0+ 1 - 1 

1+0 - 1+2 
1 -7 +0+ 1 - 1 

-1+7 - 0 -1+1 

+ 2 —14 +0 +2 —2 

if" Taje - ajs + 10a;* - 15!C® - + 3a; - 2 
the product required. 

14. Spametry. 

We may take advantage of synametry by two considera- 
tions either separately or combined. 

(1.) Symmetry of a Symbol. 

Ex. Find the sum of (a + 6 - 2c)2 + (a + (;-26)® + 
(6 + c-2a)2. 

Here a® occurs with 1 as a multiplier in the first square, 
with 1 as a multiplier in the second square, and with 4 as 
a multiplier in the third square, 

.*, 6a^ is part of the result ; 


al occurs with 2 as a multiplier in the first square, with 
- 4 in the second, and with - 4 in the third — 

•. - Gah is part of the result. 

But a®, 6®, c®, are similarly circumstanced, as also cib, ac, 
be; hence the whole result must be 6Ut^ + h^ + c^-ab-ac 
-he). 

(2.) Symmetry of an Expression. 

Ex. Find the snm of {a + b + c){x+y + z) + {a + b-c) 
(a;+y- 2 ) + (a-6 + c)(a:-y+ 2 ) + (-a + 6 + c)(-aj + y+4 

First, the product of (a + 6 + c) by a; + y + 2 is to be 
found by multiplying out term by term. 

It is CKC + ay + az + hx + by + hz + cx + cy + cz 

The product of (a + 6-c) (a: + j/- 2 ) is now simply 
loriiten down from the above, by changing the sign of every 
tenn which contains one only of the two quantities affected 
■vnth a — sign, i.e., in this case e and 2 . 

Lastly, the four products may be arranged below each 
other, the signs alone being wntten down , thus, 

ax + ay + az+ hx + hy + h 2 + cx + cy + cz 
+ +- + + -- - + 

+ -+ - + -+ - + 

+ - __ + + - + + 

and the sum required is therefore iax + 4hy + 4c2. 

16. General Consklei'otions. 

Ex. Find (a + 6 + of. 

By multiplying out we got 

(a + 6)®=*a® + 3a26+ 

Now a, 6, c are similarly involved in (a + 6 + c)® ; 6® 

and c® must appear along with a®, 3a\ SlPa, &c., along 
with 3a®6, and hence we can at once write down all the 
terms except that wMch contains ale. To obtain the co- 
efficient of ahc, we observe that if a, 6, and c, are each equal 
to 1, (a + 6 + c)® is reduced to 3® or 27. In other words, 
there are 27 terms, if we consider Za^h and every similar 
expiossion as three terms; and as the terms preceding aJtc 
are in this way found to be 21 in number, we require 6ak 
to make up the full number 27 ; 

(a + 6 + f/ = a® + 6® + c® + 3a®6 + Sa^c + Sb^a + 36®c + 
3c®a + 3c^6 + Gahc, 

It is desirable to introduce here some examples of tlie 
application of the process of the substitution of a letter 
for any number or fraction to the properties of numbers, 
inequalities, &o. 

16. Properties of Numbers. 

Ex. 1. If unity is divided into any two parts, the dif- 
ference of their squares is equal to the difference of tin* 
parts themselves. 

Let X stand for one part , 1 - a: for the other. 

Now (l-4-®® = l-2a!+»®-a5^ = l -2a;=(l-4-«. 
£.e., the difference of the squares of the parts is equal to 
tie difference of the parts. 

Ex. 2. The product of three consecutive even numbers 
is divisible by 48. 

Let 2%, 2n + 2, 2n + 4, be the three numbers . •. their pro- 
duct is 8n(?i + !)(% + 2). Now, of three consecutive 
numbers, n, m + l, re + 2, one must be divisible by 2, and 
one by 3, . •. re(re + l)(re + 2) is divisible by 6, whence the pro- 
position. 

Ex. 3. The sum of the squares of three consecutive 
odd numbers, when increased by 1, is divisible by 12, but 
never by 24. 

Let 2re- 1, 2re+ 1, 2» + 3, be the three odd numbers. 

1,-66 
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The sum of their squares when i ucroa sod by 1 is 

Now, either n or ?i+ 1 is oven, 1)4-1 is odd; 

heuce the sum under consideration is 12 times an odd 
number, whence the proposition. 

Additional Examples m Symmetry, d'c. 

Ex. 1 (a-^ h + cY + {a -{■ b - c)~ + {a + c - ly + {h+ c - ay 
= i{a^ + h^ + c^). 

This 13 written down at once, from observing that a® 
occurs in each of the four expressions, and that 2a 6 occurs 
with a 4- sign in two, and with a - sign in the other two. 
There is no other form. 

Ex. 2. (a 4- & 4- cY 4- (a -1- & - c)® 4- (« 4- r - &)®4- (Z» 4- c - af 
«= 2(a3 +h^ + c») 4- G{a^b 4- «"c 4- h^a + h\ 4- c^a 4- 1 %) - 12aZ)c. 

1st, a? occurs 4- in three, and - m one term. 

2d, Sft-Z) occurs 4- m three, and - in one term. 

3d, When a, b, c are aU units, the number resulting is 
30; theie are 30 teiras, and as (Is^) and (2d) make up 
42, there fall to bo subti acted 12, ^.e., the coefficient of 
abc is - 12. 

Ex 3. {ax+by + Ciy-^{ax + cy + bzy + {bx+ay + czy + 
(bx + cy + azf 4- (fx 4- ay + biY 4- (cx 4- 4- azY = 2{a^ 4- 

4- e") (x^ 4- 4- 3-) + 4:{ab + ac + be) (xy 4-/3 4- y:). 

Ex. 4 The difference of the squares of two consecutive 
numbers is equal to the sum of the numbers. 

Ex. 5. The sum of the cubes of throe consecutive num- 
bers is divisible by the sum of the numbers. 

Ex 6. If X is an odd number, a;5_a; jg divisible by 24, 
and (/a 4- 3) (/2 + 7) by 32 

Ex. 7. If (pq - ry + 4(p2 _ g.)( 2 n' - qY « 0, then will 
4(p2 _ g-js = (2p* - 2pq 4- ry , 
and 4(2^ - pi-y » ( 22 *’ - Spqr + 1-^)1 

Ex, 8. Given ai-fy-Hs^O, X-l-Y4-Z = 0, to prove that 

(x^ 4- X2)y3 4- (f/ 4- Y^Yx + (z^ + TF)xy = {x^ 4- X2)TZ 4- 
(y2 4-Y2)ZXf(32 4-Z2)XY. 

Let the left hand side equal the nght -^-u ] then multi- 
plying out, 



U, J?yz + Yhx^{Y+YYxy= 

sPYZ 4- y^ZX 4- (/ 4- y)2XY 4- «, 
or, EP-yip. 4- /) 4- Yh'{% 4- y) = 

a:2Y(Z4-X)4-/X(Z4-Y)-|-2t, 
or, - Yhf- - Y’^x^ = - /2Y2 - 2 ^ 2 X 2 + 

•. w = 0. 

Ex. 9. If 4a-&-c-(/2 4- tY -b 3^) (a-/® 4- b^y"^ -b (PiF) = 

{{&2 + 4- (c2 4- aF)})Y- 4- {cP -b 

when a is greater than h, and h greater than c; then is y 
= 0. As the argument concerns y, multiply out, and 
arrange in order of powers of y. After reduction this 
results in 

(a2 - c^)¥y 1 4- 2 { (a2 - <P){¥ - + (a^ - c%aP - 

+ - (ttS - i2)c2.i2}2 = 0. 

Now each of these three terms is a positive quantity, if it 
be not zero, and as the sum of three positive quantities 
cannot be equal to zero, it follows that each term must be 
eparately equal to zero, 

%.e., y = 0, and (JP - c^)aPx^ = (pP - b^)c^^. 

17. Inequalities. 

The demonstrations of inequalities are of so simple and 
instructive a character, that a somewhat lengthened exhibi- 
tion of them forms a valuable introduction to the bi gbCT 
processes of the science. In all that follows under this 
head, the symbols x, y, z stand for positive numbers or 
fractions, usually uneqaal. 


Ex. 1, 0iP-^'y^>2xy. 

Because {x-yY is -b, whether x be greater or less than 
y, it follows that a;” - 2/y 4- is 4-, le., is some positive 
number or fraction, 

x^ + y^>2xy . 


It will be remarked that when x and y are equal, the in- 
equality rises into an equality, and this is common to all 
inequalities of the character under discussion. 


Qqj. 5 + ^>3 i.e., the sum of a fraction and its recipro- 
‘ y X 

cal is greater than 2. 

Ex. 2. x^-i-y^-he^>xy + xz + yz. 

For x^-h!/^>2xy, x^+z^>2xz, y^ + z^>2y3; which 
beiiig added and divided by 2, gives the result required. 
Ex. 3. aj“+’‘4-y“'*^>a:“y’‘4-a;*z/” 

For (af* - 2 /*) (/“ - y") is 4- , whether x be greater or less 
than y. 

As a particular case oiP ■^■y^>xhj -^rxy^. 

Ex. 4. a;**4-l>a!*’*-^’‘-ba;®-. 

For - 1) (as*' - 1) IS positive. 


Cor. 1. 

Cor. 2. Similarly, a:’*4-^n>a:)"“^4-^»_i , 
i.e., as n increases +^» increases, as a particular case 


Ex. 5. If a, b, c are the sides of a triangle, a- + b'^ + <P 
>ad + ac + bo< 2{ab 4- ac 4- be). The former inequality is 
proved in example 2. For the latter we have 

(Eiiclid, I. 20), a< & 4- c . . «2< ah 4- ae . 
Similarly, l'^<ab+ he, c^<ac + be. 

.’. a^ + b^ + c^< 2(ab 4- ac + be). 


Ex. G. The arithmetic mean of any number of quantities 
(aU positive) is greater than the geoiiietnc. 

(The arithmetic mean is the sum of the quantities 
divided by their number; the geometric is that root of 
their product which is represented by their number.) Let 
the quantities be denoted by Xi, x^, x^, . . . the num- 
bers 1, 2, 3, placed under the x, indicating order only, so 
that /j may be read the first x, a’g the second x, &g. Ex- 
ample 1 gives ^xpCi, if we suppose the x and y 

of that examjile to be Jxi, Jx^ of the present. 


It also gives 


^1+^2 j 

2 2 ^ Ai-basj ajs-basi 

2 V 2 ~T~ 


In the same way we prove the proposition for 8, IG, or any 
number of quantities which is a power of 2. 

For any other number, such, for instance, as 5, the 
following process is employed : — ^The number is made up 
to 8 by the insertion of three quantities, each equffi to the 

arithmetic mean of the other five, viz., 

Call this quantity y; then 

x^+x,+ . . . x,+3y ^ 8, 

g > . , . xyyyy 

i.e., ^XjX,,. . . x^ 

or, y^>XjXi , , . 
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... ^3 

iSi+oe,+ . , .x< 5 / 

.*. or — ==-7 

Cor. As a particular case, + ■\-^>Zxyz. 

JEx. 7. Given to prove that (l+a;,.) 

( 1 +iBj) . . . (l+aj„)>(l +yf 
The demonstration will be perfectly general in fact, 
though limitecl in form, if we suppose the number of 
quantities to be 5 , in which case, 


Make the number up to 8 by introducing three y's ; then 

(1 + iKi) (1 + x^ > (1 + n/<ka)^ by example 1. 

(l+^ej(l+^j>(l+ 

(l+x,)(l+y) >( 1 + 

(l+3')(l+3') =(l+ ^/yy)^ 

Multiplying these products together, and combining tlie 
right hand factors two and two, 

(l+a',)_(l+«-J.._.(l+.rJ{l+y)3 
>{(1 + ^yx^x^)(l + \/xjx J(l + N^) (1 +y)}^ 
>{( 1 + ^i/x^x,x^xj(l + 

>( 1 + 

>(l+y)^ 

(l + x,)(l+x,)....(l+x,)>(l+y)^. 

Ex. 8 . n the sum of n fractions makes up 1, the sum of 
their reciprocals is greater than the square of their 
number. 


Let a;i + .rj+ . . . 3 '„= 1 , 

1 . 1“ 


then, ;i + l+ . . . +i >?i^ — 

Xi X,^ iTj, ^ . . . 


■ (example 6 ) 

But -s/iBja’j . . . " ' (examine C)<“ 

■ >») 




X^X2 . . . 


whence 




„ l+a, 2 +a:*+ . . . a: 2 » ^ 71 + 1 / „ , 


Let the numerator and denominator of this fraction be 
designated by N and D. N may be divided into pairs of 
terms, at tlie same distance from either end, viz,, 1 +jk®*, 
&c., with or without a middle term, each of 
which (after I+jb®*) is, by example 4, less than that 
quantity ; the middle term, if there be one, being less than 

i (1 

.•. in either case ^<^^^( 1 + 33 ®") . . . ( 1 .) 

Again (example C), . (2.) 

the fraction +-^V 

D 2?i \ xy 


To prove the second proposition, that the fraction is 
greater than ( ^ + s)» necessary to multi- 

ply up and reduce the result ; thus, 




n+l.vr jN" ,, TV 

?l> 71 ' 

<N. 


Whence the propositiojo. 


Additional Examples. 

Ex. 1. {x + y + zY< 3(j;2 + 7 / + z% and generally, 

(a? + y -h 3>’‘< 3"“^(a;* + y" -f i“). (See Induction . ) 

Ex. 2. (x +y) (y + z) (z + x)> 8.ryz <^(uP + f + ^). 

Ex. 3, {^■\-y^ + z^)>iiiz{x + y-^z). 

Ex. 4. {a^ 4- + 6-2) (jr 2 + 3/2 ^ z^) > (iix + ly+ czf . 

Ex. 5. The arithmetic mean of the jotli powers of v 
positive quantities is greater than the pth power of then 
mean, and also greater than the mean of their combina 
tions 2 ^ together. 

Ex. G. (ax-hhy + csY-i-(^-hci/ + lz)^ + (ix + ay + c3f 
+ (bx ■i-cy + az)^ + {ex + ay + bzy + (cx + hy -l- ctz)~ 

> 6(a& + «c + he) (xy + xz + yi) 

< 6{a^ 4- + 2 ®) (a-2 4- y- 4- 2“). 

18. Induction. 

It will be noted that the numerical multiplier of tht 
second term of the powers of a 4- a? already obtained is the 
same as the index. It is easy to see that this law is 
general. To demonstrate the fact formally we employ the 
method of induction. 

The argument may be divided into four distinct steps — 
1. Inference; 2. Hypothesis; 3. Comparison; 4. Conclusion, 

The fiist step, %nference^ is the discovery of the pr''- 
.bable existence of a law. 

The second step, hypothesis, is the assumption that that 
law holds to a certain point, up to which the opponent to 
the argument may be presumed to admit it. 

The third step consists in basing on this assumption the 
demonstration of the law to a stage beyond what the 
opponent was prepared to admit. 

The fourth step argues that as the law starts fair, and 
adyances beyond a point at which any opponent is prepared 
to admit its existence, it is necessarily true. 

Ex. 1. To prove that (a-i-a:)’*s=a’*4- , &c. 

I, By multiplication we get 

j (a + a;)^ = 4 4a®j? 4- , tfcc. 

II. Let it be gi anted that (a 4- a?)* = ctT 4- 4- , Ac., 

where m is the extreme limit to whicli the opponent will 
admit of its truth, 

in. By multiplying the equals hy a + x, we get 
(a4'a;)*’+* = ct”+*+?»a“ar4', Ac., 

4-ci"a;4-, ^c, 

+ (m + l)a^x + , «fac., 

i.e,, if the law be admitted true for 7>i it is 2^oved true fur 
«n4-l; in other words, at whatever point the opponent 
compds us to limit our assumption, we can advance one 
step higher by argument. 

IV. How, the law is true for 4, it is proved true for 5 ; 
and being true for 5, it is proved true for 6, and so on, ad 
mfimtwm. 

Ex. 2. The sum of the cubes of the natural numbers u* 
the square of the sum of the numbers, 

l3+23=0 = (l4-2)2=^^y 

I. Let us assume that 

i»+a=+,Jcc., 

II. If this be so, then by adding (jj 4 1 we get 

l'>+2>+... +(*+!)»= (S^y + (a)+l)» 

^(a!+l)f«+sy 

HL Hence, if the law be true for any one number sr, it 
is also true for x+1. 
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IV. But it is true for 2, . •. for 3, for 4, &c. 

Ex, 3. To prove tlie inequality, 

{x + y + zf< + y* + s") . 

From tlie second example of inequalities we get at once 
{x'¥y + zf<^x~ + y^ + z^). 

Let us assume that (« + y + 2 )“< 3™"^ (a™ + y"* + then 

by multiplication we get 

{x + y + + oiTy + + 

x'^z + 4- y'^z + 2”y). 

Now, mequality, examine 3, gives 

af'y 4- y^x < &c. 

. xTy^ y^'x f x'^z + a“j3 + y”z + < 2(a;"+» + y’"+* + 2 “ 

and {x+y + 2 )“+' < 3“(a;”‘+* + + 2 “+'), 

the law is tnie for »i+ 1, if true for m, but it is true 
for 2, it IS always true. 

IV. Division. 

19. General Ihile for the Signs. — If the signs of the 
divisor and dividend be hke, the sigu of the quotient is + ; 
but if they be unlike, the sign of the quotient is — . 

This nile is derived from the general rule for the signs 
in multiphcation, by considering that the quotient must be 
such a quantity as, when inultipliod by the divisor, shall 
produce the dividend, with its proper sign. 

This definition of division is the same as that of a 
fraction j hence the quotient arising from the division of 
one quantity by another may be expressed by placing the 
dividend above a line, and the divisor below it ; but it may 
also be often reduced to a more simple form by the follow- 
ing lules. 

Case 1. 'When the divisor is simple, and a factor of every 
term of the dividend 

Rtde. Divide the coefficient of each term of the dividend 
by the coefficient of the divisor, and expunge out of 
each term the letter or letters in the divisor . the result 
is the quotient. 

Ex. Divide 1 Qci^xy — 28a^xs^ + by Aa^x 
The process requires no explanation. It is founded on 
Laws II. and III , together with the nilo of signs. 

The quotient is 4ay-7z^ + x^. 

If the divisor and dividend be powera of the same quan- 
tity, the division wiU evidently be performed by subtract- 
ing the exponent of the divisor from that of the dividend. 
Thus a®, divided by a^, has for a quotient 

Case 2. When the divisor is simple, but not a factor of 
the dividend. 

Eule. The quotient is expressed by a fraction, of whidi 
the numerator is the dividend, and the denommator the 
divisor. 

Thus the quotient of Sah^, divided by 2??i&c, is the frac- 


It will sometimes happen that the quotient found thus 
may be reduced to a more simple form, as abnlT be ex- 
plained when we come to treat of fractions. 

Case 3. When the divisor is compound. 

Eule. The terms of the dividend are to be arranged 
in the order of the powers of some one of its letters, and 
those of the divisor according to the powers of the same 
letter. The operation is then carried on precisely as for 
division of numbers. 

To illustrate this rule, let it be required to divide 8a® q- 
2a& — 16&® by 2a H- 35, the operation will stand thus : 


[fuisdamentai, 

2rt + 35)8a® + 2(ih — 155®(ff6 - 55 

8a® + 12a5 
-iOa5-1552 
-10a5-155® 

Here the terms of the divisor and dividend are arranged 
according to the powers of the quantity a. We now 
divide 8a®, the first term of the dividend, by 2a, the first 
teim of the divisor ; and thus get 4a for the first term of 
the quotient. We next multiply the divisor by 4a, and 
subtract the product 8a® + 1 2a5 from the dividend j we 
get - 10a5 - 165® for a new dividend. 

By proceeding 111 all respects as before, we find - 55 for 
the second term of the quotient, and no remainder: the opera- 
tion IS therefore finished, and the whole quotient is 4a — 65. 

The following examples wiU also serve to lUustrate the 
manner of aiqilying the rule. 

Ex. 1. 

3a — 5)3a® - 12a® - a®5 + lOah - — 4a + 25 

3a3 - a®5 

-12a® Tl^h 

- 12a® + 4a5 

+ 6a5-25® 

Ex. 2. 

l-ar)! (1 H-a; + £i;®-b (Sec. 

1 -X 

+ X 

+ a; — EC® 

4^® 

+ x^-x^ 

Sometimes, as in this last examine, the quotient will 
never tenninate ; in such a case it may either be considered 
as an infinite series, the law according to which the terms 
are formed being in general sufficiently obvi()u.s, or the 
quotient may be completed as m arithmetical division, by 
annexmg to it a fraction (with its proper sign), the numer- 
ator of which is the remainder, and denominator the divisor. 
Thus the completed quotient, in last example, is — 

1 4 a; -b a;® H- q — • 
l-sc 

If X he smaU compared with unity, the remainders, as we 
advance, continually become smaUer and smaUer. If, on 
the other hand, x be large compared with unity, the re- 
mainders continually become larger and larger. In this 
case the quotient is worthless. To obtain a quotient which 
shaU be of any practical value, wo must reverse the order 
of arrangement, putting - a? 4 1 in place of I -x. The 
division then becomes 



As it is generaUy the largest of the quantities that we 
desire to divide out, we observe that, in order to effect 
this, we have had to begin with that quantity. Hence the 
Rule — 

The terms of the divisor and dividend are to be arranged 
according to the powers of that letk*.’ which it is wished 
(if possible) to divide out. 
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Ex. 3. Divide + 6(a + Vf by a® + 6® - where o 
is large compared with b. 

We must arrange according to poAvers of a. 

^2 _ + a3i + + 3ai^ + 36't(a2 + 2«& + 

tf t - (i^b + 

+ 2a'*6 + ^ 1 ( 1 %^ + SaJ-* 

+ 2a®6-2a2i2 + 2ttfi3 

+ 4a2i2+ ai3 + 2/»4 
+ 4a2&2-4a&3 + 46^ 

+ 5ai3 _ 2ifi 

We have spoken as if magnitude alone was the circnia- 
stance which should determine the precedence of the lettere 
in a division. In the more advanced processes of algebra 
there are other circumstances which ^ve precedence to 
certain letters, such, for example, as the fact that » may and 
often does stand for the phrase “ quantity,” whilst a stands 
for some determinate numerical quantity. This leads us 
to exhibit a proposition in division of the greatest value and 
most extensive application. It is as follows . — 

20, PnoPosiTioN. — If any function of x, consisting of 
powers of that letter with numerical multipliers, is divided 
by ^ - a, the remainder, when all the .it’s are divided out, is 
the same function of a that the dividend is of ic, in 
other words, the remainder is the dividend altei'ed by writ- 
ing a in place of x. 

To prove this proposition we shall employ the following 

Axiom : — If two expressions in a are identical in form 
and value, but one multiplied out farther than the other, 
we raay write any numerical quantity we please in place 
of X in both, and the results will be equal. 

!For example, (a;-l)2-l-(jj-l)-3 is identical with | 
a5®-2(j;-|-l) + iK-l , and it is evident that if we write 
any number (say 1) for x, the results are the same in both. 

We now proceed to prove the proposition. 

Let the dividend be &c., where n is 

a whole numher, and p, y, <tc., positive or negative 
numerical quantities. 

Let the quotient, when this is divided by a? -a, bo Q, 
tlie remainder, which does not contain x, It ; then 
af+px*~^ + q3!^^ + , <tc. =>Q(a;-a) + R 
by the definition of Division. 

Now this equality is ui reality an identity m terms of 
the axiom. If then we write a in place of x, the results 
will be equal ; this gives 

a''+par-'^ + qa'^^+ &c. =Q.0 + R 

which is the proposition to be proved. 

Examples. 

Ex. 1. If be any whole number, »* - a" is divisible by 
or - a without remainder. 

For the remainder, by the proposition, is 

Ex. 2. If n be an even number, a?" - a* is divisible by 
r+ct without remainder. 

For the remainder is (-«)“- a* = 0, since % is even. 

Observe that the divisor here has to be changed to 
x-(~a), so that - a stands in place of the a of the pro- 
[losition. 

Ex. 3. If n bean odd number, a:"-!- a® is divisible by 
x+ a without remainder. 

For the remainder is ( - -f- a* = 0, because n is odd. 

Ex. 4. To prove that 4W _ (js + j.2 - a^)2 is divisible by 
-a + b + cj and hence to resolve it into simple fectora 
Here the a; - a of the proposition is replaced hy a- (b + c) 
(the negative sign of the whole divisor being of no cons^ 
quence). 

To determine the remainder, therefore. Ave write ft-i- c in 


place of a in the dividend, or thing to be divided; the 
result is, 

hence 46%“ - (6- -f - aPf is divisible by ~a+b + c. 

Now, since the dividend contains only squares of a, and 
h, and c, any change in the sign of a, or 6, or c, pioduces 
no change in the dividend. What we have just proved 
theu becomes (putting - a for a) the following . — 

46V - (6® H- c® - a?)" IS divisible by a -|- 6 -t- c . 

This last becomes (putting - 6 for 6, and then - e for c) : — 
46V - (6^ + c2 - is divisible by a - 6 + c, and by a 4- 6 - c 

Hence finally, ibh'^-{b^ + c~-a"y = {a + b + e) 
(-ai-b + c)(a- bi-c){a + h-c) 

The above example is a good exorcise for the student. 
The result may be more simply arrived at by employing a 
proposition of very great value and frequent use — that the 
difference of the squares of two cpuantities is the product oj 
the smi and difference of the quantities. 

Ex. 5. To prove that (1 - (1 - 6-) (1 - c^) - (c + «6) 

(6 + ae) {a + be) is divisible by 1 + abc. 

It is simpler hero to write a single letter x for abe, 
whereby tlie given quantity becomes 

(1 - a^) (1 - 62) (1 - c2) - + a2)(aj + b^){x + c^), 

which IS obviously under the form p-p, Avhen - I ia 
written for x, and is divisible by 1 +«. 

Ex. 6. Prove that (a'2-j?-f-l)(jj*-a!2-t-l)(a,2-»^-j-l) 
(x^^ - ipS -f 1) . . , (j!»" - a;® + 1 ) is the quotient of a-*® + x^+l 
by a!2-Ha! + 1 ; n being any power of 2 
The divisor (V-Pic + l) being multiplied by a*® - u+l 
gives -I- a?2 + 1 . which, being again miUtiplied by 
- a;2 + 1, gives aP + x^ + 1 and so on to the end. 

Additional Exanqdes in Eioiswn. 

Ex. 1. Divide 1 - lOu;'' + by (1 - x)^ 

We must first multiply out (1 - xy\ and thou divide the 
given expression by the product, 1 - 3«c -f 3V - a;®. The 
quotient is 1 -f- 3a; + GxK 

Ex 2. Divide G5j;2y2 - (aj'i -f 64y^) \>y — 7 xy — 8pK 

We must arrange dividend and divisor in terms of powers 
of one of the letters, say x ; the diAusioii Avill then flasiTma 
the form 

a!2 - 7xy - 8f) -x^ + G3xy - 64ff^( 
giving -a!:2-7a?y-l-8y2. 

Ex. 3. Divide + + 3xyz by a; + y -fa. 

We must give exclusive attention to some one letter, say 
in dividing out ; thus 

a? + y + 2^ 0!® + y® + 3® - 3 j;y s ^a;2 - a:(y -f. 2 ) + (y2 + aS _ 

a;® + x2(yP2) 

-a;2(y-^^) 

-g2(y+g)^a;(y-bg)2 

■g(y^-yg + z2)+y3 + 28 

the quotient being aP-^y^-^-z^-xy -xz~ yz. 

Ex. 4. Divide the product of 

!iP + 3x+2,x^^3x+i, aP + 5aP-U, 

by the product of aP - 1, a;2 - 2. Here ve observe that 
ib 2- 1 is the product of x+l, x-1. 

Now (Art. 20), a;2-i-3a;+2 is divisible by a;-bl, and 
a^-5ie-t-4by»-L Hence, 'if the product is divisible by 
- 1, a!2 - 2, without remainder, the third factor, 

- 14 must be divisible by a;® - 2, which is found to be the 
case. The quotient required is therefore the product of 
(»+ 2) {x - 4) (*2 -H 7) - 2r» - a® - 14a - 66. 
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Ex. 5. Diviclo l2x^-lQj(^y-3s(f‘y--i-o0xf-25y^ by 
2x~ - ixy + D?y-. 

We will employ this example to indicate Homer's 
method of synthetic division. 

Let the dividend be represented by 

+ B-c* + Co;® + Dj! + E, 
the divisor by + 6 a; + c, 

and the quotient by aa:^ + /Sa; + y + &c. 

Then, multiplying the quotient by tlie divisor, we produce 
the dividend, which, exlubited by the method of detached 
coefficients, stands thus — 

fla + fljS + fly + &c 
+ 6 q + 6 j 8 + (fcc, 

+ ca + (fee. 

A + B + C + (fee. 

The last line being the sum column by column of the 
three preceding lines. How, as the upper of these three 
lines contains term by tciin the quantities required, we 
convert this addition into subtraction , tlius, 

A +B+C +D+E 

- 6 - la - hjS - hy - &c. 

-e -ca-cfi-kc. 


fllaa + afi + 0:7 + flS + (fee. 

The first vertical column gives a , the second and so 
on. 

In the example before us we write, — 

112-10-3 +30-25 
t 4| + 4a + 4)8 + 47 + (fee. 

-6 -5a -5^ -(fee. 


3|3a + 3;8 + 37 + &c., 

whence 3a = 12 gives a=4j -10 + 4a gives /8=2; 

3v= -3 + 4^_5a gives 7 = -6 

Tnerefore the quotient required is 4a:H2*-5. 


[[NVOLUXION AND 
divided by subtracting the exponent of the divisor from 
that of the dividend (Ait. 19), it folloivs that = a--^ 

= a"^j therefore tlie fraction ^ may also be expressed 
thus, ar\ By considering ^ as equal to ^ , it vnll appear 

1 fl® 

in the same manner that j proceeding in 

, 1 ffl** , 1 , 

this way, we get = a ■ , -r = t = a , wc., and so on, 

j} ° ’ a‘ a'’ ' ’ ' 

as far as we please. It also appears that unity or 1 may 
be represented by o”, where the exponent is a cypher, for 



The rules which have been given for the multiplication Definition 
and division of powers with positive integral exponents ot index. 
will apply in every case, whether the exponents be positive 
or negative, integral or fractional, provided we assume as 
the definiiim of the index in such cases, the law of com- 
bination a“ X a" = 

Imolviioni. 

22. Involution is the method of finding any power of 
any assigned quantity, whether it be simple or compound ; 
hence its rules are easily derived from the operation of 
multiplication. 

Case 1. When the quantity is simple. 

Ride. Multiply the exponents of the letters hy the index 
of the power requited, and raise the coefficient to the 
same power. 

jSfote. If the sign of the quantity be + , all its powers will 
be positive j but if it be - , then aU its powers whose 
espoiients are even numhei's are positive, and all its 
powere whose exponents are odd numbers are nega- 
tive. 
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21. In treating of multiplication, wo have observed, that 
when a quantity is multiplied by itself any number of 
lames, the product is called 9 . power of that quantity, while 
the quantity itself, from which the powers aie foimed, is 
called the root Thus, a, a^, and are the fiist, second, 

and third powers of the root a, and in like manner 

n 

and denote the same powers of the root - . 

But before considering more particularly wliat relates to 
powers and roots, it will be proper to observe, that the 

quantities ifec., admit of being expressed under a 

different form , for, just as the quantities r/, a^, a\ ifec., 
are expressed as positive powers of the root a, so the 

quantities (fee., may be respectively expressed 

thus ar\ rt" 2 , a“®, (fee., and considered w,e.egative powers 
of the root a. 


This metliod of expressing the fractions -4, as 
a a*’ 

powers of the root a, but with negative indices, is a conse^ 
quence of the rule which has been given for the division 

of powers , for we consider ^ as the quotient arising from 


the division of any power of a by the next higher power ; 
for example, from the division of the 2 d by the 3 ^ and s 

we have - ~ ^ ; but since powers of the same quantity ar 


Ex. 1. Bequired the cube, or third power, of 
{2a2ar)3 = 2 x 2 x 2 a 2 '‘V''® = 8 a®a;®, the answer. 

Ex 2. Bequired the fifth power of 
( - 3aV)^ = - 243a^®a;’'® the answer, 

2aa:3 

Ex. 3. Bequired the fourth power of 


l-hn 




the answer. 


Case 2. When the quantity is compound. 

Rvle. The powers must be found by a cont-nual multipli- 
cation of the quantity by itself. 

Ex. 4. Bequired the finst four powers of the binomial 
quantity o+x 

a + a? the root, or fiist power. 
a+x 
a^+nx 
+ ax+i>^ 

a^ + 2ax+a^ the square, or second poivcr. 

a +x 

a^+’2ah+nx^ 

+ a-x + 2aji^+a^ 

+ Za^x + Zax^ + sfl t he cube, or third power, 
a* + Zah + Za‘X ^ + 

+ c^x-VZarx^-iroax^-^y^ 

+ ia^x + Qd^x- + 4ajr’ + the foiirtli power. 

If it be required to find the same powers of a - x, it 
will be fonnd, writing - x for x, that 
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a-x Dcmg the root, or first power ; then 

- 2ax + is the square, or second power j 

- 3a^x + 3ax^ - x^, the cube, or third power ; 

- iu'^x + Ga-Ji*“ - iax^ + x^, the fourth power. 

Hence it appears that the powers of a+a; differ from the 
powers of a-x only in this respect, that in the former 
the signs of the terms are all positive, but in the latter 
they are positive and negative alternately, 
rnvolution Besides the method of finding the powers of a compound 
hy the quantity by multiplication, which we have just now ex- 
theorem another more general, as well as more 

expeditious, by which a quantity may be raised to any 
power whatever without the trouble of finding any of the 
inferior powers, namely, by means of what is commonly 
called the bimniial theorem, to be proved hereafter. This 
theorem may be expressed as follows — ^Let a-j-a: be a 
binomial quantity, ivhich is to be raised to any power 
denoted by the nim'ber n, then («-l-a:)“ = 

. 2 . .3 . 4 

^i.(a-l)(re-2)(?i.-3)(a-4) ^ , 

■^1 . 2 . 3 . 4 . 6 “ ^ 

This scries wdl always terminate when n is any whole 
positive number, by reason of some one of the factors 
n-l,n- 2, (fee., becoming = 0 ; but if » be either a nega- 
tive or fractional number, the aeries wiU consist of an 
infinite number of tonus. As, however, we mean to treat 
in this section only of the powers of quantities when their 
exponents are whole positive numbers, we shall make no 
further remarks upon any other. The «th power of -a? 
will not differ from the same power of a+x, except 
in the signs of the terms which compose it, for it will 
stand thus: («-;»)” = 

... 

nf7i-iy7i-2){»i-3l „ , , , , . 

^ whore the signs are + 

and - alternately. 

Let it he required, for instance, to raise « + a; to the fifth 
power. 

Here n, the exponent of the power, being 5, the first 
term a* of the general theorem will be equal to a®, the 

second naJ^'^x-^d^x, the third ~ 

10«W, tie feurtli - 

’ 1 . 2 . 3 . 4 Ix2x3x4 

= 5ax^, and the sixth and last 

7i(u-l)(u-2)(n-3)(n-4) 6x4x3x2xl „ , ^ 

1.2 . 3 . 4 . 5 Ix2x3x4x5 ^ " 

the remaining terms of the general theorem all vanish, by 
reason of the factor n- 5 = 0 by which each of them is 
multiplied, so that we get(«<-Hflr)® = <z®-45a^a;-Hl0a®jc®+ 
10aV4-5aa:^ + a:®. 

If the quantity to* be involved consista of more than 
two terms, as, if jo-t-g-r w'ere to be raised to the second 
power, put = and q-r = b, then (p + q~rY = {a+bY 
= a^Jr2(i^-\-h^=f^ + 2p{q~r)-^{q-Tf, but 2p{q-r) = 
2‘pq-2j»', and by the general theorem {q-rY = ^~2qr 
+ ^, therefore we get {p-^q-rY=p^ + 2pq-2pr+^- 
2qr -I- and by a similar method of proceeding a quantity- 
consisting of four or more terms may he raised to any 
power. 


Additional Uxamqoles. 

Ex. 1 From the value of (a-i-a:)^ found in example 4, 
to find that of {a + b + cy. From example 4 W’e wnte at 
once, by symmetry, 

(a + & + c)-^ = a* + 4a'^l» + + E 

+ 4a'’c -1- 

+ d + 

-(-4f’ci 
+ 4c='6 

where E is the series of remaining terms denotiug the three 
following forma, a~hc, Irac, chib. Now when a, b, c are 
each unity, there are 81 terms (nz. 3^) But the number 
of terms already wuitten down (4a“i being considered as 4 
terms, &c ) is 45. The quantity E must consequently 
make up the other 36 terms, it can be nothing else than 
1 2a-6c + 1 2b-ac 4- 1 2dab. 

Ex. 2. ij>-¥q-\-ii^=P“^-<i‘-Vr‘'--\-2{^q-^qrJrrp). 

Oot.lip + q + r=0,ih.Qnp’^ + (f + 7^ + 2{pq-\-qr + rp) = 0, 

Case 1. a~b-\-b-c + c-(i = 0, gives 
(a - hf + (h- c)‘ + (c - u)® 4- 2 {a - h){b -c) + {h- c)(c - a) 
+ {c~ a){a - i) j = 0 . 

Case 2. a{b -c) + b(c -a) + r(a - 5) = 0, gives 

a'{h - c)® 4- l\c - aY 4- (^{a -Vf-¥2 {al{h - c){e -a) + 
be{e - a){a -h) + ca{a - h){h - c)} = 0 . 

Ex. 3. Prove that {x^-yzf + {'iY-xzy-\-{z^~xpY- 
3(jj® - - xz){ 2 ^ - x}j) IS a complete square. 

The expression will assume symmetry if (jj® - yz){^ - xz) 
uistead of being multiphed hy 3, he repeated 
three tmies, each being connected -with one of the cubes 
111 turn ; this gives — 

- yz){{f - yzf - (y® - xNf - aiyU 
4- - xz){{y^ - xzf - (a’2 - yz)U^ - xy)} 

4- y - - xyf - (x^ - yz){f^ - arc)} 

= (x^- yz)x [«'* 4- y® 4- «'* - 3a’y:} 

4- (fee., (fee. 

= (.z-* 4- y® 4- if® - 3jry:)(a;® 4-/4- - 3xyz ) . 

Ex. 4 Prove that (os® 4- 4- c®)® 4- 2{ab 4- &c 4- mf 
- 3(a® 4- If® 4- d){ah 4- &c -H cdf = («® 4- 4- c* - SosJe)® , 

Combine each of the cubes with each of the products in 
succession, and reduce, as in the last example. 

Ex, 5. To find the condition that;oa;®4-2g'ar^4'?;S'®'may 
he incapable of changing its sign through any change of 
or value of x and y. It is evident that p and r must 
have the same sign. Suppose it positive. By multiply- 
ing by p, the quantity may be thrown into the foim 
(7«+5'/®4-(iiir’-/)/, which is the sum of two positive 
quantities provided pr>qY- The condition required is, 
iherefore, pr>^', or as a particular case_?}r = /. 

Ex, 6. To find the condition that aaf® 4- 6/ 4- cjf® 4- 
2P3/34- 2Qzj! +■ 2Eajy may be incapable of changing its .sign 
through any change of sign or value of x, y, z. 

We will suppose a, b, c to bo all positive, in which case 
the whole result is also po.sitive. 

If we multiply the whole by a, "we may write it under 
the form of a square and a supplement, 

viz., («a! 4- Qc 4- Ey)® 4- {ac - Q®>® 4- 
(a&-E2)/4-2{aP-QR)y.?. 

Now as the first term of this expression is a square, it 
is essentially positive. Hence the required condition can 
be satisfied only by rendering the remainder positive. 

It follows that «c>Q®, at>E®, and 

(Example 5) {ax - Q2)(«i - E®) >(aP - QE)®, 
i,e,f dbc 4“ 2PQE >4P® 4- ZiQ® 4- cE® , 
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If ■we had begun by throwing the expression into the 
form of {hy+^z-¥'^Mcf-\- ifcc., a resulting condition 
would have been ioP. The four conditions are con- 
sequently 

a6>ri2, ac>Q2, bc>l^ , 
abc + 2PQR >aP^ + b(^^ + cR^. 


Results of tliis kind are of the utmost value in tlie 


Evolittion. 


23. Evolution is the reverse of involution, or it is the 
method of finding the root of any quantity, ■whether simple 
or compound, wMch is considered as a power of that root, 
hence it follows that its operations, generally speaking, 
must be the reverse of those of involution. 

To denote that the root of any quantity is to be taken, 
the sign J (called the ndical sign) is placed before it, 
and a small number placed over the sign to express the 
denomination of the root. Thus denotes the square 
root of a, its cube root, its fourth root, and m 
general, its «th loot. The nmnber placed over the 
radical sign is called the index or expomit of the root, and 
is usually omitted in expressing the square root: thus, 
either or denotes the square root of a. 

0<.m 1. When roots of simple quantities are to be found. 

llvXe, Divide the exponents of the letters by the index 
of the root required, and prefix the root of the numeral 
coefiicientj the result will be the root required. 

Nok 1. The root of any positive quantity may be either 
positive or negative, if the index of the root bo an even 
number; but if it be an odd number, the root can be 
positive only. 

2. The root of a negative quantity is also negative ■when 
the index of the root is an odd number. 


3. But if ■the quantity be negative, and the mdex of the 
root even, then no root can be assigned. 


Ex, Required the cube root of 125a^jp. 

Here the index of the root is 3, and the root of the co- 
efficient 5, therefore ^125a®a;®=5aV, the root required, 
and in like manner the cube root of - is found to 

be-5aV. 


The root of a fraction is found by extracting the root 
of both numerator and denominator. Thus Qie square 
. 4a^afi . Soa:® 
root of IS • 

QJPf 36?/ 


Case 2. When the quantity of which the root is to be 
extracted is compound. 

I. To extract the square root. 

Range the terms of the quantity according to the powers 
of one of the letters, as in division. 

Bind the sq-uare root of the first term for the first part 
of the root sought, subtract its square from the given 
quantity, and divide the remainder by donble the part 
already found, and the quotient is the second term of the 
root. 

Add the second part to double the first, and multiply 
their sum by the second part ; subtract tho product from 
the remainder, and if nothing remain, the square root is 
obtained. But if there is a remainder, it must be divided 
by the dtmble of the parts already found, and the quotient 
will give the third term of the root, and so on. 

Ex. Required the square root of - 2 j:® -t- 1 -1- ^ . 




2x2 -ary 
X -xJ 


-2x®-|-|x2 


-^ + 4^2 2^16 
1 ^ X I 

^4 ‘2“2'^ia 


To understand the reason of the rule for finding the 
square root of a compound quantity, it is only necessary 
to involve any quantity, as fl 4- 6 -t- c, to the second power, 
and observe the composition of its square; for we have 
{a-\-b-\-eY = c?-{-2ai)-\-h^-\-2ac-\-2hc + c^ , but 2a6-t-62 = 
(2a -P h)b and 2ac -f 26c 4- c2 = (2a -f 26 4- c)c, therefore, 

(a 4- 6 4- c)2 = a2 4- (2a 4- 6)6 4- (2a 4- 26 4- c)c , 
and from this expression tho mamier of deriving the rule 
is obvious 

Ab an illustiution of the common rule for e.\tracting the 
square loot of any proposed number, wo shall suppose that 
the root of 59049 is required. 

Accordingly we have (a 4- 6 4- cf = 59049, and from 
hence we are to find the values of a, 6, and c. 


59049(200 = a) 
a2= 200x200 =40000 40 = 6 ^ 

2a =400 19049 
6= 40 

2a 4- 6 = 440 17000 = (2a 4- 6)6 


Hence 243 is the root 
required. 


2a4- 26 = 480 1449 
c= 3 


2a 4- 26 4-0=483 


1449 = (2a4-264-c)c 


11. To mctract the cube root 

Range the terms of the quantity according to tho powers 
of some one of the letters. 

Bind the root of the first term, for the first part of tho 
root sought ; subtract its cube from the whole quantity, 
and divide the remainder by three times tho square of tho 
part already found, and the quotient is the second part of 
the root. 

Add together three times the square of the part of the 
root already found, three times the product of that part 
and the second part of the root, and the square of the 
second part; multiply the sum by the second part, and sub- 
tract the product from the first remainder, and if nothing 
remain, the root is obtained ; but if there is a remainder, 
it must be divided by three times the square of the sum 
of the parts already found, and the quotient is a third term 
of the root, and so on, tUl the whole root is obtained. 

Ex. Required the cube root of . 

a* 4- + 3aa;2 .j. ^ required, 

a* 

3a2 4- Zax 4- oFpah 4- Sax® 4- x® 

3a2x4-3ax24-x2 


* * 


* 


Tho reason of the preceding rule is evident from the 
composition of a cube ; for lE any quantity, as a 4- 6 4- c, be 
raised to the third power, we have {a+b + cf^a^ + lSu^ 
+ 3a6 4- 62)6 4- { 3(a 4- bf 4- 3(a 4- 6)c 4- c®} c, and by consider- 
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ing in what manner the terms a, &, and e aie deduced 
from this expression for the cube of their sum, we also see 
the reason for the common rule for extracting the cube 
root in numbers. Let it be required to find the cube root 


of 13312053, where tlie root will evidently consist of three 
figures; let us suppose it to be represented by a + & + c, 
and the operation for finding the numerical values of these 
quantities may stand as follows ; — 


13312053(200 = n 
= 8000000 30 = 5 
7 = c 


3^2=120000 

5312053 

3a6= 18000 


52 = 900 


3a2+3a6 + 52 =138900 

4107000=1 

3(a + 5)2 = 158700 

1145053 

3(a + 5)c= 4830 


c2= 49 


3(a + 5)2 + 3(a + 5)c + c2 = 1 63579 

1145053 = 1 


237 is the root required. 


jT root. III. To extract any other root. 

Range the quantity of which the root is to be found, 
according to the powers of one of its letters, and extract 
the root of the first term; that will be tlie first member 
of the root requii-ed. 

Involve the first member of the root to a power less by 
unity than the number that denominates the root re- 
quired, and multiply the power that arises by the nrau- 
ber itself , divide the second term of the given quantity 
by the product, and the quotient shaU give the second 
member of the root icquired. 

Find the remaining inembera of the root in the sanio 
manner by considering those already found as malang 
one term. 

24. In the preceding examples, the quantities w'hose 
roots were to be found have been all such as could have 
their roots expressed by a finite number of terms, but it 
will frequently happen that the root cannot be otherwise 
assigned tlxau by a series consisting of an infinite number 
of terms. The preceding rules, however, wiU serve to de- 
termine any munber of terms of the scries. Thus, the 

square root of -i- wifi be found to 

&c., and the cube root of a34 

traction of roots in the form of series can be more easily 
peiformed by the aid of the binomial theorem, we shall 
refer the reader to the section whore this subject is resumed. 

Additional Examples. 

Ex. 1. Write down the square root of 2a;3+|®®- 

^ 33 -I- which is given as a perfect square. 

Since the square contains 5 terms, the root must con- 
tain 3. Of these the first is on account of a;^, the second 

- a? on account of 2as®, and the third v on account of 

^ 4 lb 

But as the last term but one of the square is - , and the 
last term but one of the root also - , the last term of tlie 
root must be-f-. 

x^-~x+-m the root required. 

Ex. 2. Extract the square root of 26«^-f 16y^- 6a;y (Sa;® 
• +4/) + 49a!®y®. We must first arrange the square in terms 

of some one quantity (say x). 

The first term of the square is 25a3^, which gives as 
the first term of the root The second term of the square, 


- SOas^y gives - 3xij as the second term of the root. The 
last term ICy^ gives ± 4y2 ; which, since the Last term but 
one is - , leads to the root 5x^ - 3xy -t- 4/ . 

Ex. 3. Extract the cube root of 

805® - 36 a:® -t* 6633^ - GSai® -f 3333^ - 9 a; H- 1 . 

Since there are seven terms in the cube, there must be 
three terms in the root. The first is 2a3^, the second - Sa;, 
the third 1, as wiU be seen at once by examining the 
cube ofjp- 2 '+l, ■vlz.f p^ - 3p\i- ... -S^+l . 

These examples have been solved by the assiunption 
that the root is capable of extraction without leaving a 
remamder. When this is not the case, or when there is no 
certainty that it is so, the only resource is to work the 
example through, abbreviating the process by the aid of 
detacW coofiicients. 

Ex. 4. Extract the square root of 4a;® + Vix^y -f- - 

2a3V + 7ajV‘ ~ 2a:y® •+• y®. The work is wiitton thus ; 

4 + 12-t-5-2 + 7- 2 + l(2j;® -l- Zxy^ - asy® 4- 
4 

4-1.3) 12 + 5 
12 + 9 


4 + 6-1) -4-2 + 7 
-4-6+1 


4+6-2+1 ) 4+G-2+I 
Ex. 5. Extract the cube root of 
27a3® - 2la^y - i5afiy^ + 35a:®y® + 300;^= - 1 2a;y® - Sy® . 
We have 

27-27-45 + 35 + 30-12-8(3a;2_j^„ 

27 

27 ) -27-45 + 35 
-27+ 9- 1 

27-18 + 3)-54 + 36 + 30-12-8 
--54 + 36- “ 

+ 36- 

-8> 


r-54 + 36- 6 1 


Sect. Ill— F ractions. 

25. In the operation of division, the divisor may be some- 
times greater than the dividend, or may not be contained 
in it an exact number of times : in either case the quotient 
is expressed by means of a fraction. There can be no 
difficulty, however, in estimating the magnitude of such a 
quotient ; if, for example, it were the fraction -f, we may 
consider it as denoting either that some unit iq divided 
into 7 equal parts, and that 5 of these are taken, or that 
L — 67 
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5 times the same unit is divided into 7 equal parts, and 
one of them taken. 

In any fraction the upper number, or the dividend, is 
called the numerator ^ and the lower number or divisor is 

called the denommeutor. Thus, in the fraction a is the 

numerator, and I the denominator. 

If the numerator be less than the denominator, such a 
fraction is called a proper fraction ; but if the numerator 
he either equal to or greater than the denominator, it is 
called an vmproper fraction, and if a quantity he made up 
of an integer and a fraction, it is called a quantity. 

Thus, is a proper fraction : - and are both nn- 
’ a+x ^ a a 

proiicr fractions, and ^ + “ is a mixed quantity 

The reciprocal of a fraction is anoticr fraction, having 
its uumei-ator and denominator respectively equal to the 
deiiouuuator and numerator of the former. 

Thus, ^is the rcd])rocal of the fraction 

26. The foUowiiig proposition is the foundation of the 
operations relating to fractious. 

If the unmerator and denominator of a fraction be 
either both multiphod or both divided by the same quan- 
tity, the value of the resulting fraction is the same as before. 

To demonstrate tins proposition we shall throw the 
definition of a fraction into a categorical form. We shall 

accordingly define the fraction ^ as such a magnitude, that 
when it is multiplied by 5, the product is a. 

Then since ^ x 6 = a. 

0 

a T 
?ix r-x 
h 

4,e. (Art. 9, Law 3), ^ x nl=na 

But ^ X = Tia (Def.) 

a m 
’ ’ b nb 

From this propositiou, it is obvious that a fraction may 
he veiy differently expressed without changing its value, 
and that any integer may be reduced to the form of a 
fraction, by placing the iiroduct arising from its multiph- 
cation by any assumed quantity as the numerator, and the 
assumed quantity as the denominator of the fraction. It 
also appears that a fraction very complex in its form may 
often be reduced to another of the same value, but more 
simple, by finding a quantity which will divide both the 
numerator and denominator, without leaving a remainder. 
Such a common divisor, or common measure, may be 
either simple or compound ; if it he simple, it is readily 
found by inspection, but if it bo compound, it may he 
found as in the following problem. 

27. Pnon. I. — To find the greatest common Measure of tuoo 
Quantities. \ 

Hule 1. Eange the quantities according to the power of 
some one of the letters, as in division, leaving out the 
simple divisors of each quantity. 

2. Divide that quantity which is of most dimensions by 
the other one, and if there he a remainder, divide it by 
its greatest simple divisor ; and then divide the last 
compound divisor by the resulting quantity, and if any- 
thing yet remain, divide it also by its greatest simple 
divisor, and the last compound divisor by the resulting 
quantity. Proceed in ^is way till nothing remain, 


and the last divisor shall be the common measure re- 
quired. 

S'ote. — It will sometimes be necessary to multiply the 
dividends by simple quantities in order to make the 
divisions succeed. 

The demonstration of this proposition depends on the 
Axiom, that whatever divides a number divides any mul- 
tiple of themmiberj and w'hatever divides two numbers 
di^cs their sum or difference. It was given by Euclid 
in Prop. 2, Book vii., veiy much as follows : — _ 

Let a, 5 be the quantities, the smaller of which is h. 

Let a be divided by b, with a remainder c, 
b by c, with a remainder d, 
c by d, with no remainder, 
d is the gieatcst common measure of a and b. 

We have a—ph = c, 'b~qc = d, c = rd. 

Now, (1 ) d is a coimnoii measure of a and i j for d 
divides c gc gc-^-d .'. 1) .'. .*. aj i.e.^ d 

divides a and b. 

(2.) It IS the greatest common divisor. For if not, let e 
he the greatest, then, since e divides a and it divides a 
and pb, a-gjb c gc b-gc d, i.e., e is less 
than d, and not greater. 

Cor. Every other divisor of a and h divides thcLr greatest 
common measure. 

Observe that no fraction is in a form to be interpreted 
until it is reduced to its lowest terms. 

.Ex. 1. Ecqiurud the greatest common incasuro of tlie 
quantities d^x-x^ and a^ -2arx-\-ad^. The simple di- 
visor X being taken out of the former of these quantities, 
and a out of the latter, they are reduced to a^ - a® and 
- 2aaj -I- j and as the quantity a rises to Iho same 
dimensions in both, wo may take either of them as the 
first divisor: lot us take tliat -which consists of fcw'cst 
terms, and the operation mil stand thus : 

a® - x’^)a? - 2ax -l- «:“(1 

- 2ax -b 2aj2 remainder, 

■which, divided by - 2x, is a- x)a^ - x^{a + x 
a^-a x 
ax 

ax — 

- . 

Hence it appears that a — x is the greatest common 
measure required. 

Ex. 2. Required the greatest common inoa.suro of 
8a2&2 _ l0a¥-\-2h\ and - oabK 

It is evident, from inspection, that & is a simple divisor 
of both quantities; it -will therefore bo a factor of the 
common measure required. Let the simple divisoiy be now 
left out of both quantities, and they arc reduced to A.a^ - 
5db b% and 3a® — 3a^& -H ab® — 6® ; but as the second of 
these is to ha di-vided by the first, it must bo nudtiplied 
by 4 to make the division succeed, and the operation will 
stand thus : 

ia? - tab + 62)12a3 - I2a% + dab^ ^ 4/;3/3^ 

12a3-15a25+3aJ3 


+ Ba^b + ab^-ilfl 

This remainder is to be divided by b, and tho now divi- 
dend multiplied by 3, to make tho division again succeed, 
and the -work -will stand thus ; 

3a2 + a&-4b2)12a8-15a6+ 3Zi2(4 
12a2+ 4ab-16b2 


~19ab + 19b* 
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This remainder is to be divided by - 19&, widcb being 
done, and the last divisor taken as a dividend as before, 
the rest of the operation will be as follows ; — 

a-A)3a3+ aJ-4&2(3a + 46 
Zar~Zab 
+ Aah — 42)2 
+ iah — 42)2 


from which it aiipears that the common divisor sought is 
a -2), and remarking that the quantities proposed have 
also a simple divisor h, the greatest common measure 
which is required will be h{cL ~ h). 

It wiU be seen that the examples Ave have given are not 
on numbers, but on algebraic quantities. In fact, the 
axiom and the demonstration founded on it apply, with 
some restrictions and modifications, to such quantities. 
The most important of the modifications is this . that the 
divisor, instead of being a whole number, is an expression 
of the form x + m, ■where m is of the naturo of a numerical 
quantity, and does not dcjiend on x. 

The application of this modified form of the axiom has 
a wide range in the higher analysis. Wo offer two addi- 
tional examples for advanced students. 

Ex. 1. If aj;2 + 2)j? + c , a'x^ + Vx + c' have a common 
divisor of the form x + m, prove that 

(a'h - ah') {h'c - he') = (a'c - acf . 

Multiply the first expression by a', and the second by «, 
and subtract the products, the difference {a'h - ab')x + a'c 
- ac', is by the axiom divisible by a? H- m, 
a'c -a'c . 
a 0 - ah 


Again, multiply the first expression by c', and the 
second by c, and subtract them; the difference {a'c-ac’)x^ 

A'(h'c-‘hc')x is divisible by x + m, .'. x + ~ — —.isx + m. 
' ' V ; a'o^aef 


Consequently, 


h'c - ho' a'c — ad 
a'c ~ao~ a'h -ah' ’ 


the condition required. 

Ex. 2. If aas® + Zbx^ -1- c2, h^ -I- Mx + e, have a common 
divisor; then 

{ihd - aeY + 21{aiP -I- hhf « 0. 


Treating this question exactly as the last, ■viz., multiplying 
first by h and a, and then by e and c2, and subtracting, 
it appears (if u be ■written instead of bcl - ae for brevity) 
that the two following expressions have a common 
divisor, 

32)2a;2 - 3ac?a; + u and ux^ - 3hex -f 3^2 , 
whence^ by the last example, the condition is 

(32)cw ~ daeV) {Zadit, — dlfie) = (u^ — dh^<P )^ , 
from which ii di’vides out as a common factor, and the 
result reduces to that enunciated. 


28. Peob. n . — To Eeduce a Fraction to its LowesA Temu. 


EvZe. Dmde both numerator and denominator by their 
greatest common measure, which may be found by 
Prob. I. 

Ex. 1. Reduce ■■ to its lowest terms. 

We have already found in the first example of Prob. I, 
that the greatest common measure of the numerator and 
denominator is a- x‘, and dividing both by this quantity, 


we have 


ahi-a? ax+x^ 
a?—2aH+cxi?~' 


In like manner we find 

8a2&2 - 10a¥ + 2h^ " 8a& - 22)2 ' 

the common measure being h(a - h), as was shown in Ex 
ample 2, Prohlom I. 

^2 2)3 Ht gS 2&C 

Ex. 2. Reduce -r-- — — 3 — — to its lowest terns. 
4-2)3-02 4- 2«6 

a^-h^-c^+2bc _ a?~{h-cY _ (a+5-c) {a-h-c) _ a-h+c 
a^+W — c^-\-2ab~ {a+hf~c^~ {a-^h+c){a-^h-c)~~ a + h+e 

Ex. 3. To find the value of ^ ■when a; = 2. 

X“-2x 

Here the substitution of 2 iii place of x renders the 
numerator and denominator separately equal to 0. This 
shows (Art. 20) that £c-2 is a divhor of each of them. 
We get, therefore, 

^vhich when a? = 2 becomes 

X 2 

Ex. 4. Find the value of wheu 1. 

Dividing numerator and denominator by x-1, the 

result is , ^ ... - — - ; which, when 1 is written in i-ilace 

a53_3a;2 + 3a;_i » 1 

of a?, becomes ^ > or infinity. 


29. Peob. III . — To Reduce a Mixed Qxmiiitij to an 
Improi)er Fraction. 


Ride. Multiply the integer hy tho denominator of the 
fraction, and to the product add the numerator; and 
tho denominator being placed under this sum, tho result 
will bo tho impioper fraction required. 


Ex. 1. Reduce improper fraction. 


— 7- =• 


(ct+ai) {a-x)+x“ d‘ 


— — j Ans. 
a-¥x 


30. Peob. TSf.-^To Reduce an Improper Fraction to a Whole 
or Mixed Hfmnher. 


Rule, Divide the numerator by tho denominator for tho 
integral part, and jilace the I'cmaindcr, if any, over 
tho denominator; it will be tho mixed quantity re- 
quired. 

Ex. 1. Reduce and ~ — ^ to whole or mixed 

a+x x-y 

quantities. 

ax-h2x^ 85® 

First —x-i — — - f the answer. 

a+x a+x 


And 


X + 7 / a whole quantity, which is the 


answer. 


31. Peob. V. — To Reduce Fi'uctions liavhuj different J)e- 
‘jvmtTMtors to others of the same value which shall have a 
common Denominedor. 

Rule. Multiply each numerator separately into all the 
denominators except its own for the new muueratoiv, 
and all the denominators together for tho common de- 
nominator. 

Ex. 1. Reduce and to fractions of equal value, 

a— as a+aj ’ 

having a common denominator. 

{a - x){a -f a?) = a® - x% the common denominator. 

_ ax a^x+cta?' ^ a^—a? a,^—ahi—a?x+a? 

Hence =» -t - . — ■- and — ; — 5 — 3 » 

a—x a®-a;2 a+x a®-a:» 
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32. Prou \T — To Add or SuUroU Fractions 


Hu/p. Eeduce the fraction.s to u coiiimou dciioumiator, .and 
add 01 siibtract their numerators, and the sum oi 
diffei’ence placed over the common denoiiuiiatoi is the 
sum or rcmaiudor required. 

Ill practice, lioivcver, it is generally better to separate 
the piocoss into two or more parts analogous to the addi- 
tion or subliactioii of sums ot money, where the pounds 
are added to the pounds, the shillings to the shillings, &c., 
and the result afterwards combined. 


The latter traction is — 
a 

^ the sum required is ^ 
1 


1 


tt" 


l-ft* 


’ - 1 - 1 <«* - 1 1 - a" a* - 1 

Hx. 2. Collect into a single fraction 

_L _L -lH- 

a-h a+b'^ a^~b" 

1 1 26 


Since 

1 


£6-6 a+b 

2(1+ a) 


a-b a+b a^-b^ a-b 

3. Collect + 

\7e observe that a; - 2 is common to all the denominators , 
the question may therefore be written, 

1 j 2 

£C-2^a!-2 cc-2 


And the result is 


2+^+a2+2ff 


l + se^ 

Fx. 6 Collect uito one fi action 
1 . 1 


1 




1 l + aiP-^+siP-’' 

Multiply iimuerator and doiioniiiiator of the first fi ac- 
tion by x~”, &c , and the given quantity becomes 
ar“ , ^ ^ 


or* -f !*r“ -p -f a;-" -P .f 

^ , 1 m 

hx. 7. If 


1 -L Z -t- Z)i i 4- m 4- 7/16 1 -f 76 + am 


ur^+ar 
11 m 

14- H 4- am 
1 


1, and 


none of the dcnominatoi’s being zero, then l = m = n 
Multiply the first quantity by I, and subtract, theie 

results Z = 1-^7?, which, wdieu snUstituted iii the fiist 

l-t-7l 

quantity, gives ni = ??, whence the proposition. 

33. The converse problem to collecting many fractious 
into one is frequently as important as the direct — the i»ro- 
bleni, namely, of resolving a compound li action into its 
components ot jtaHxal fraduon. For a first example, if it 
be required to find what simple fractions make up tlie 

compound fraction -j-— o, 'SSQ commence by olrserving that 
the denominator a” - is tlie product of x 4- a and x - a. 
IIciicc, - o— o is the sum of the fractions whose denoinina- 
tors are 05 -P a and x - a. 

Let 4- , w’hcre A and B arc rjnantitics 

x^-a^ x+a x-a’ ^ 

which involve a only, not x, since cloc.s not appear in the 
numerator of the sum 


&. 4. CoUcct ^ + ^+-1 ga+i!?. 

Here we commence by adding tlie 1st and 3d together, 
and the 2d and 4tli together ; which results in 


9x^-4if 0:2-167/ 


{9i;a-4!/3“a:3-167/) 
210a;3 


-35!b2 


'(9aa-47/)(a!2-167/) 


(9*3-4/) (a:2- 16/) 
fit. 6. Find the sum of 

l-a;-pa:2_j53^ l+a,^3.2^j.3 

The numerator will consist of the sum of two products, 
the one containing +x, exactly m the same way that the 
other contains - x. If, then, w’e write down one of these 
products, and double the even powers of x in it, omitting 
the odd powers, we shall obtain the required result. The 
product of the denominators again may be readily obtained 
by regarding it as that of the difference ana sum of 1 -pa;® 
and a; -P a;® As such processes are of constant occurrence, 
we wdll indicate the work in full. 


ITumerator, 1 4- 1 4- 1 4- 1 
1-H4-14-1 
14-14-14-1 
4-14-14-14-1 
-fl-Pl-f-l-Pl 
-fl-H 4-14- 1 
Double of 1 4- 3a?® 4- 3a;4 -P 1 


Denominator, (1 -P a;® - (a; -p a;®)} { 1 4- a;® 4- (a; -P a?®)} = 
(1 4 as®)® -(a? 4-3?®)®= 1 4- 2a;® -pa?^- a;® - 2a;^ - a;® = 1 4- a;® 
- oA — xA, 


By addition, -5 — ««« 


A(K-rt)4-B(;o4-M) . 
a®- £6® 


. 2a? = A(a? - et) + B(a? 4- a). 


To obtain A and B from this' equality, wo remark thiit the 
equality is an identity, as in Art. 20. Wo may, therefore, 
deal with it in either of two ways : 1. Make the a;’.s on the 
left hand side to coincide with the x's on tho right, and 
the a’s in hke maimer. 2 As in Art. 20, write any- 
thing we please in jilace of a? on both sido.s We will in 
this example take the first method, and illnslrate tho 
second method by the subsequent exami)le.s. We get 
2=A-pB, 0 = A-B ; A = B = 1, and tho result is 


2a; _ 1 1 

a;®-a®"”a:-c6'^a:-£i6 ’ 

9 __1 A.4.i 

(®-a)(a:-6)“a;-£6’^a:-6’ 

1 =A(.a?- 6)4-B(a?-a) . 

Write a for x, thou 1 = A(a - 6) A = • 

' ' a-h 

Write &for a:, then 1 = B(6 - a) == - (a - &) .*. B = — ^ j 

{x—a)(pis-b)~a-i{pB-a *-&)* 

The reader will observe that we have treated -— as if 

® — 6 

it were not itself a fraction. In fact, in the application of 
•the subject before us, tho letters a and 6 stand for arith- 
metical quantities, and the fraction is aimi>Iy an arith- 
metical fraction, as coutradistiiiguyied from an algebraical 
fraction like • 


Pai'tia] 

fvactionr 
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E3:,Z, j)x+g _ A P Q 

(x— a) (x-6) (a:-c) x— ct x-6^x-c 

gives px + q = K{x -l)(^x-c) + B(x - a) {x- c) 

+ C{x-a)(x-h), 

. \ pa + fjT = A(a - h) {a - c), &g., 

and iJa;+g _ pg+q i 

(x~a)(x~l)(x~c) (a-l)(a-c) x~a'^ 

pi + q 1 ffc+g 1 

(b-a)(b — cj x-b (c-«)(c-6) x—c 

A ..e ® + ^ ^ + ® 




numeratoi of the second are both divisible by ^ + 1 
Hence, 

x^-3x+2 xH2x+l x^-3x + 2 s?+2x+x 

a?+2o^+2x+l ^ x2-5®+4'”x®-6x+4 ^ x®+2a:?+2xf J 
_x^+x-2 x+1 _ x®+2x® — X — 2 

~ x-4 ^ x^+x+l ~x®-3x2-3y -4 

„ „ -r,. . 1 « 6 , a® 6® 

i.x.S. Dmde^--by^-^. 

mi 4.' i ■ a^-b^ a>“b^ a& 

The quotient = 


(a Z %(blc ) * 1 - /^H6^-aV _A b2±l2-^\ A _ 

Let a + & + c==Sj and wiito in alphabetical order j it ^ ^ ‘^ci^-{b~^Y 

. C-. „ 

(fi - j) (a _ c) + (6 _ a) (& - c) + (c - a) (a-b)’ = (b+c+a)ib+c- «) cK^ r j±o ) . 

{.e. (Ex. 3), the A, B, G of the resolved fraction, /a®+&® 

r.-. _ A B _0_ l-(-2p^) tofectoiials. 

(x-a)(x-Z()(x-c) x-tt''"x-6'^x-c’ ^ / onZ/^-c'-^-d-V j j ^ \ ^ 

and since x - s = A(x - Z») (x - c) + E(x - a) (x-c)+ ^ ^(ub+cd) j " j 2(ab + cd) ) ^ 

C(x -a) {x- h), the smn required, being the coefficient / T _ ) _ Qt+Z))^- (o-d)^ (c+df-(a~h)^ 

of x\ is equal to 0. 1 2(a&+cd) j 2(a& + cd) 2{ctb+cd) 


The reader will easily extend this process to other 
cases, as, for instance, to prove 

*T K bed . eiki 

' (fl-b)lp,-c){a-dy {b-c)q}-d)(b-a)'^ 
dab abo 

(c -d)(p- a) (c-h)’^(d- a) (d - 6) (<Z ~ c) " ’ 


34. Pros. VII . — To Multiply ^'ractions. a6+ac+ 

Jiult, Multiply the numerators of the fractions for the there results 
numerator of the product, and the denomiuator.s for the 2 1 

denominator of the product, — ; — n - 77 

^ a(x-b) b{x-a 

The demonstration follows at once from the definition 


\ 2(a&+cd) J 2(a& + cd) 2{ctb+cd) 

__ (ct+b+c — d) (a+6 — o+d) (c+d+x — b) (e+d — a+ Z») 

“ 4(a6 +cdp 

Miscellaneous Examples in Fractiotbo, 

Mx. 1. I'ind tUo valne + 

wlion X -T' — ^ y • 'Wntiug dowu every term mtU x 


ucuuuxuiauui Uiiu ULvyuuuu. — , T) \ t ' \ = ” , Ti TT • 

^ a(x—b) b{x—a) c(x-a)(x-6) (x— a)(®-6) 

The demonstration follows at once from the definition , ,.1 1 1 

a c Ex. 2. Find the value of — -- + — —.■] — when 

of a fraction given in Alt, 20 j thus since 2jx i = flr,^xcZ=c, ^ ^ x-Za x-ob x + 3c 


we have r x & x y x d == nr, t.e., by the commutative law \ x b c 


+r = - and x = 2{cc + b-c). 


^ ^ ’ Restore ssunmetry by writing - c for c j the numerator 

j-'x~.xhd = ac . of the sum is (x - 3&) (* - 3c) + (x - 3a) (x - 3c) + (x - 3a) 

' ^ (x - 36) =s 3{x2 - 2(a +b + c)x + 3{ab + tcc + 6c)}. But 

But ^ X 6d = ac x = 2(a + 6 + c), whence the first and second terms make 

a a ttc up 0 : and - + 7 + - = 0, is the third term divided by ahe, 

-x- = — • a 0 0 J 1 

the sum required is 0. 

_ m Ti- .1 -rr • Griveii that (ct^ + ftc) (6® + ftc) (c^ + fl6) + (tt® - 6t.) 

3o. Prob. VIII. To Divide Fract-wm. ^i;> _ (c® - ab) = 0, wlicn multiplied out and reduced, 

Eule. Multiply the dividend by the reciprocal of the written a®+6'* + c3 + «6c=0, prove that {a^-\rbc) 

i- • 41*-' . 1 --X ..-n 1 -. 4i--A.-_-x-. A . -1 /;.2 /,.3_„7A_ A i«oir 


35. Pros. VIII . — To Divide Fractiom. 


divisor, the product will be the quotient required. + ac) (c^ + <76) - (a^ - 6c) (6- - or) (c^ - 06) = 0, may be 

This rule requires no demonstration. reduced + ^ + latter f ' ' 

Examples in Multiplication and Division of Fractions. dividing it by a%c x b^ac x c^ab, becomes 

Multiply Slues (^+^) (^+^) (s+i)* 

the product is 




M. X Multiply by /■! _ lUl _iVl _ 4)=.0, 

Because the numerator of the first fraction, and the ^ 

denominator of the second both become 0, when 1 is which is identical with the first given equality, but with 
written for x, each is divisible by a; - 1 (Art. 20). In the 1 1 1 i i mr. .. ix xi r c 

mm w ae deuominator of L flret^ fmotio.;, uud the iW '• 
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reducing tlie second equality will Ibe identical with that of | prove that 


reducing the first, when t, are written in place of a, 
b, c. Now the former result is a® 4- + c® + abc = 0,.\ the 
latter iBi+i+i + i=0. 


J'ur, 4. Prove that ; 
a .'■‘"1 


K - “a) («i - «3) ■ • • («i - »«) 

, , T+ (Sue., is equal to 0 if m>n, 

(02 - »i)(«2 - «3) • • • («a - 

and equal to 1 if m = n. This is easily proved by resolv- 
into partial fractions (Art. 33). 


jpm-l 


^ (®-»i)(»“«2) • • • 

We have 

^ A 4- As. 4. 

(aj-a^) . . . (a:-a.„) x-Uj^ a-a^ 

a:*‘“^=Ai(a;-aJ . . (a?'0„)+ <fec. . . (1), 
whence, writing «j, a,, &c., successively for x, we get Aj, 
A,, (fee. 

The given quantity is Ai + Aa+ ... +A„ and 
equation marked (1), gives, by equating coefficients of like 
powers of x, the resiilt required. 

d s’ p-(i r-s 


For ^ + 1 = 
2 

p-g 1 
ives - — - = ■ 
2 


r - . p + q r+s 
- + 1 gives — , 


and 4: _ 1 =a — ] 


Divide the former by the latter. 

Hx. 6. If -+^+- = — ^,then a^=>h^=^c^- 
abc a+o+c’ 


T- a+l 1 1 1 

For --T- = - + r = — T ' ," " 
ab a 0 a+o+c 


a+& 


.*. either f{ + 6 = 
In the latter case, ■ 


c(ci4"6-|-c) 

n 1 111 

0, or -T= 1 s- • 

’ ah CIO 00 c* 

A A 1 

' a& flo 6c 


which is not changed by interchanging 0 and 5 or c ahd a, 

A A_A 

80 that on either alternative the proposition is true. 

ad —be ac-bil 


£x. 7, Given that 


, and a not 


a-h-c+d a~b+c-d' 
equal to b, nor c equal to d', to prove that a+b-c + d‘, 

and that either of the fractions equals — . 

Write the equality thus, — 

ac—bcl a-h+(c—d) 
ad-bc~ a-b~(c-d) ’ 

Apply Examjile 5, and there results, 
ac—bd-\-ad—ba a-b 
ae — bd — ad+bo~~e-d’ 

(a-b){c+d) a-b , 

If now a-cQTd-h be written by a single symbol a?, 
the first fraction becomes 

(c-^-x) (b+x)-cb l+e+x a+b a+5+c+d 
2x ~ 2 " 2 “ 4 

1 


Ex. 8. If X 


i^b+fjc-i^a^ ^ a/c+Vcj- ’ 
1 1 


A^a+V6 — Vc’ Vo+V6 + \V' 


(y+e-x+u) (s+x -y+u) (x+y-z+u) 
(x+y+s-u)^ 

(b + o-a)(e+a-b)(a+b-c) ^ 

Saba 

Deal with the reciprocals of x, y, z, w, thus. 
y-Vz~x-^u-y-\-z~(x-u) 

= + J) - “G - ^) = 2 

= 4 Jayzxit,(c + 6 - a) . 

Hence, by symmetry, the numerator of the left hand frac- 
tion becomes 

64 sf^y^z^xhi^iji-t-c-a) (c + a-h) (a + h-c). 

Alao,a:+y+!-«-a2;(^ + ^) 

= 2 Jeiins + ») = 2 + i) 

= 8 jahexyzu, 

Hence the result. 

Sect. IV. — Sunns. 

36. It has been already observed (Art. 23), that the root 
of any proposed quantity is found by dividing the exponent 
of the quantity by the index of the root; and the rule has 
been illustrated by examples, in all of ivhicb, however, the 
quotient expressing the exponent of the result is a whole 
number; but there may bo cases in which the quotient is a 
fraction. Thus, if tlio cube root of 0 ^ were required, it 
might bo expressed, agiocably to the nietluxl of notation 

already explained, either thus, ^efi, or thus, ct^*. 

Quantities which have fractional exponoiita are called 
mt'dSf or imperfect pow'ers, and are said to bo iirational, 
in opposition to others with integral exponents, which arc 
called rational. 

Surds may be denoted by means of the radical sign, but 
it will be often more convenient to use the notation of 
fractional exponents. The following examples will show 
how they may be expressed either w^ay. 

= a^, = 26a'^, b^, 

The operations concerning surds depend on the following 


1. If the numerator and denominator of & fractional 
exponent be either both multiplied or both divided by the 
same quantity, the value of the powrer is the same. 'Thus, 


2. The product of like powers (integral or fractional) is 
the same power of the product. Thus, -= (ah)^. 

37. I . — liedwctwi of a National Quantity to the form, of a 
Surd of any given denomination. 

Buie., Eeduce the exponent of the quantity to the form of 
a fraction of the same denomination as given surd. 
Ex. Eeduce a® to the form of the cube root. 

Hero the exponent 2 must bo reduced to the form of t» 
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fraction having 3 for a denominator, -which -will he the 
fraction §, therefore a^ = aP=: IJa^ . 

38. II. — Rechictioii of Surds of different djmrniinatvoms to 
others of the same value and of the same denominatim. 

Rule. Reduce the fractional exponents to others of the 
same value, and having the same common denominator. 

Rx. Reduce Ja and or and to other equi- 
valent surds of tJie same denomination. 

The exponents 1, f, when reduced to a common deno- 
minator, are f and I ; therefore the surds required are 

and or and . 

39. III. — Reduction of Surds to their most simple tenns. 
Rule. Reduce the surd into two factors, so that one of 

them may he a complete power, having its exponent divi- 
sible hy the index of the surd. Extract the root of that 
po-wor, and place it before the remaining quantities, with 
the proper radical sign between them. 

Ex. 1. Reduce ^48 to its most simple terms. 

The number 48 maybe resolved into the two factors 16 
and 3, of which the first is a complete square j therefore 

V48 = (42x3)^ = 4x3^ = 4 J3T 

Ex. 2. Reduce and ,y24a% -l- 40aV, each to 

its most simple terms. 

First, x 2xj^ = 7a® x (2ir)^ = 7a® ^2« . 

Also -f iOa^x^ - (2®ct'’(3ic -|- Sa’®))^ == 2a -I- 5aj® . 

40. IV. — Addition and Subtraction of Surds. 

Rule. If the surds are of different denominations, reduce 

them to others of the same denommation, by prob. 2, 
and then reduce them to their simplest terms by last pro- 
blem. Then, if the surd part be the same in them all, 
annex it to the sum or difference of the rational paits, 
with the sign of multiplication, and it will give the sum 
or difference required. But if the surd pai-t bo not the 
same in all the quantities, they can only bo added or 
subtracted by placing the signs + or - between them. 

Ex. 1. Required the sum of and ^/48’. 

By prob. 3 we find « 3 ^3 and ,^48 = 4 ^3, there- 
fore V^7-P ^48 = 3^3 + 4^3 = 7^3. 

S _ 3 

Ex. 2. Required the sum of 3 and 5 . 

3 J/J- 3 - f t/2 a^d 6 = 5 ^ A - f ^ 2 ; 

therefore S^{'+6^=t^3 + i^2- V^2 . 

Ex. 3. Required the difference between */80a% and 
V20aV. 

(4®a* x - 4a® ^Zx, and = 

(2®a®a;® x 5x)^= 2ax ^5x; therefore ^^80 a^ a; - 
— (4a® - 2ax) JEx. 

41. V. — Multiplication and Eivision of Surds, 

Ride. If they are surds of the same rational quantify, add 

or subtract their exponents. 

But if they are surds of different rational quantities, let 
them be brought to others of the same denomination, by 
prob. 2. Then, by multiplying or dividing these rational 
quantities, their product or quotient may be set under 
^e common radical sign. 

Note. H the surds have any rational coefficients, their pro- 
duct or quotient must be prefixed, 


S 5 — 

Ex. 1. Required the product of and . 

Jd? X Ija^ = a^ X a^ = = a"^^ = Ans. 

Ex. 2. Divide jefi - 6® by Ija-Vh . 


Those surds, when reduced to the same denomination, 





42. VI . — Involution and Evolution of Surds. 

The powers and roots of surds are found in the same 
manner as any other quantities, namely, by multiplying or 
dividing their exponents by the index of the power or root 

required. Thus, the square of 3 JZ is 3 x 3 x (3)^ = 
3 _ 1 i 

9 The 72,th power of ic* is The cube root of 

g ,y2 is I (2)^ = ^ ^2, and the »th root of ss^ is x"^. 


43. The reduction of quadratic surds is facilitated by 
the following considerations, which appear hardly to require 
demonstration : 


1 . Ja cannot = J + Jc, when Jc is a surd. 

2 . Jh cannot = c+ Jd when *^6, sj<^l are unequal 
surds. 

3 . a cannot = Jh Jc when Jb, /fc are surds not involv- 

ing the same irrational part, ;s/2and ,y3for example. 

4. Ja cannot equal Jb + Jc when all are surds not in- 

volving the same irrational part. 

Note. The irrational part of JS, for instance, is if 2, for f8 

^2f2. 

44. For example, we extract the square root of a binomial 
surd suc h as 28 + 1 0 fZ in the following way : 

Let ^^28 + 10 fZ = « + y, where one or both of x and p 
must be a surd. 

Then 28 + 10 V3 = ir2 + 2/2+2j;y, 

28 = a;® + y®, 

10v'3 = 2a:y, 

or Ko. 2 above would bo violated. 

Hence J28 -10 fZ= fx^+p^~2xp’=x-p» 

And v'784:-300=«2-y2, 

or a!®+ 3 / 2«28 

aJ=6, ^3, 

and 6 + /s/S is the root required. 


Additional Examples in 
Ex. 1. Add together III 


- , and 


' } 


1 + V3’ 1-V2 V3 + 1 

1+V2'^l-V2“'l^ 

I 1 _2V3 

V3+l'^V3-l""3-l 

^3 2 is the sum required. 

Ex. 2. Find the difference between 

a-hx+V(a +x) , y (a+x)-^(a+a;) \ 
(«+»)+ V(a+»)3 ™ ^V(a+a)®-V(a+a)»/ ' 

The former is - :pj-r . , 

V(a+fl})^ l+V(a+a!)^ V(a+flf) 

The latter is the square root of 

1 V(a+«))-l , . _1_ 

«+» ‘ V(a+!»)-l ^ a+flj^ 

the difference required is 0, 


V3-1 * 
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algebra 


[proportion and 


M. 3. ¥iud tlie value , 

2V^ • 

At tlie first rednclion a divides out, and the fraction is 
reduced to 


when 




h-e 




2»/be l+c+{l-d) & 


(b-cf\ 6-c b+c-(h-cf 
Abo ) 2^/be 


Bx. 4. Find the value of i 

when a!= J{h^ + Aab)-l , 

By the iirocess exidaincd in this aiticle 
V2a-a= J{2a+h- jW+i^)== 


whence the fraction reduces to 


V26+1 


45. In arithmetic the square root of a number is another 
number, which, when multiplied by itself, shall produce 
the first number. In algebra, where quantily takes the 
place of number, the definition leads to a less limited 
result than in arithmetic. In the latter science there can- 
not be two square roots of the same thing; m the foimer, 
there will necessarily he two. For both + 2 x + 2 gives 
4, and - 2 x - 2 gives 4 ; hence the square root of 4 is - 2 
as well as + 2. 

And, further, as iu algebra, - 2 is a quautity subject to 
aU the operations and definitions of the science, it is clearly 
competent to express, in some form or other, the result of 
extracting its square root. That form must of necessity 
be somelMng veiy different in character from ^2, whether 
be + or - . For the definition requires that tho square 
root of - 2 shall be such a quantity as when multiplied by 
itself shall produce - 2. It is theu clearly no arith- 
metical quautity either -l- or - , but some quantity con- 
nected with numerical quantities by its properties, but not 
by its nature. It is termed an impossible or imaginary 
quautity, and may be written - 2 or ^/^> and the 
same notation applies to the square roots of all negative 
quantities. 

The properties of imaginary quantities are almost iden- 
tical with those of surds, and we need not stop to consider 
them. One example of their application will suffice. It 
affords strong confirmation of &e safety of assuming the 
commutative law to exist in every hranch of pure algebra. 

Bx. The product of the sum of two squares by the sum 
of two squares can always be represented under ihe form 
of the sum of two squares. 


For 

x{c + d j-l) (c-d^-1) 

= ( g + Zi /^)(c-l- d J~ )x{a- h (c-d 

= (ac - id + ad+ be {ac-hd-ad+bc 

^(ac-bdy + {ad+bcf, 

Oor. (a® -f h^) (c2 + (^2) « (ac -f bdf + (ad - bef, or the pro- 
duct may be represented in two different ways, under the 
form of the sum of two squares. 


Sect. V.—Peopobtion Peogeession. 

46. In comparing together any two quantities of the 
same kind in respect of magnitude, we may considm* how 
much the one is greater than the other, or else how many 
times the one contains either the whole or some part of the 
other; or, which is the same thing, we may consider either 


what is tho difference between the quantities, or wdiat is 
the quotient arising from the division of the one quantity 
by the other: the fonner of these is called their arithmetvra! 
ratio, and the latter their geometrical ratio. These deno- 
minations, however, have been assumed mbitraiily, and 
have little or no connection wulh the relations they are 
intended to express. 

I. Arithmetical J^ropoHion and Progression. 

47. When of foiu quantities the difference between the 
first and second is equal to the difference between the third 
and foiu’th, the quantities are called arithmetical jn'opoi'- 
tiomls. Such, for example, are tho numbers 2, 5, 9, 12; 
and, m general, the quantities a, n ■+• d, b, h + d 

48. The principal property of four authmctical propor- 
tionals is this : — If four quantities be arithmetically pro- 
portional, the sum of the extreme terms is equal to the 
sum of the means. Let the quantities he a, a + d, b, b + d‘, 
where d is the difference between the first and second, and 
also between the third and fourth, the sum of the extremes 
IS a + J-l-eZ, and that of the means a + d + h-, so that the 
tmtli of the proposition is evident. 

49. If a series of quantities be such, that the difference 
between any two adjacent tcniis is always the same, these 
terms form an arithmetical progression. Thus, the num- 
bers 2, 4, 6, 8, 10, (fcc., foim a series iu anthmotical pro- 
gression, and, in general, such a sciies may be represented 
thus: 

a, a+ cZ, a + 2d, a -t- 3d, a -1- 4d, a + 5d, a + Qd, &c., where 
a denotes the first term, and d the common difference. 

By a little attention to this series, we readily discover 
that it has the following properties : 

1. The last term of tho series is eqmil to the first term, 
together with the common difference taken as often as 
there are terms after the first. Thus, when the number 
of terms is 7, the last term is a -f 6d; and so on. Hence 
if 2 denote the last term, n the number of terms, and a and 
d express the first tenn and common difference, wo have 
2==a-f-(?i- l)d. 

2. The sum of tho first and last term is equal to the 
sum of any two terms at the same distance from them. 
Thus, suppose the number of terms to bo 7, then tho last 
term is a-f- 6d, and the sum of the first and last 2« + 6d; 
but the same is also the sum of the second and last but 
one, of the third and last but two, and so on till we come 
to the middle term, which, because it is equally distant 
from the extremes, must he added to itself, 

3. To find the sum of the series, it is only necessary to 
observe that, if the progression is written do'wn twice, 1® 
from the beginning, 2® from the oiid, the terms of the former 
increase by the same amount as that by which the terms of 
the latter diminish ; so that the sum of any two terms which 
stand under each other is always the same, viz., the same 
as the sum of the firtt and last terms; hence tlie double 
series converts addition into multiplication; so that if s 
denote the sum of the series, we have 2 s= 7 i(a+s), and 
s=|(a+g) . 

_ Bx. The sum of the odd numbers 1, 3, 5, 7, 9, &c., con- 
tinued to n, terms, is equal to the square of the number of 

terms. For in this case a»l, <Z=2, ««! +(»- 1 ) 

-1, therefore s=|x 2 ji»= 7 i 2 ^ 


H. Geome^iced Preyportion avjd Progressum. 

50. 'IJ^en, of four quantities, the quotient arising from 
the division of the first by the second is equal to that 
arising from the ^vision of the third by the fourth, these 
quantities are said to be in geometrical proportioTif or are 
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called simply Tims, 12, 4, 15, 5, arc four 

numbers in geometrical proportion j and, in general, na, a, 

»&, 5, may express any four proportionals, for ^ = and 

, vih 
also -rr — %. 
b 

To denote lliat any four quantities a, b, c, d, are pro- 
portionals, it is common to place them thus, a :h::c:d; 
or thus, a : b — c : d) which notation, when expressed in 
words, IS read thus, a is to 6 as c to d, or the ratio of a to 
b is equal to the ratio of c to d. 

The first and third terms of a proportion are called the 
antecedents, and the second and fourth the consequents. 
When the two middle terms of a proportion are the 
same, the remaining terms, and that quantity, constitute 
three geometrical proportionals j such as 4, 6, 9, and in 

general na, a,- . In this case the middle quantity is caUecl 

a mean proportional betiveen the other two. 

61. The principal properties of four proportionals ai‘e 
the following ; 

1. If four quantities be proportionals, the product of 
the extremes is equal to the product of the means. Let 
a, 6, c, d, be four quantities, such that a :b ix c . d-, then, 

from the nature of proportionals, | = let these equal 

quotients be multiplied by b d, and we have ad=bc. It 
follows, that if any three of four proportionals bo given, 
the remaining one may be found. Thus, let a, b, c, the 
first three, bo given, and let it be required to find or, the 
fourth term , because a \ b \ x c •. «, ax=>bc, and dividing 
, Ic 

by a,os^ — . 

The converse is obviously true, viz., if four quantities be 
such that the product of two of them is equal to the pro- 
duct of the other two, these quantities are propoitionals 

2. If four quantities are proportional, that is, if a : 6 : : 
c : d, then will each of the following combinations or arrange- 
ments of the quantities be also four proportionals. 

ls^, By inversion, b\a \ .d\c. 

^d, By alternation, a \ c \ .b \ d . 

Note. — The quantities in the second case must be all of 
the same kind. 


Zd, By composition, a+h',a\xc-\-d:c, 
ot;, a+b‘.b x’.c-k-d’.d. 

By division, a-b xaxxc'-dxc, 
ovj a-b \ b xxc-dxd, 

6iA, By mixing, a+b xa-b x'.c-\-dxc-d. 

Bth, By talcing any equimulti])le3 of the antecedents, and 
also any equimultiples of the consequents, 
na xpb : : nc xpd. 

7th, Or, by taking any parts of the antecedents and con- 
. abed 

sequonts, 

^ 11 f n p 

That the preceding combinations of the quantities a, b, 
c, d, are proportionals, may be readily proved, by taking 
the products of the extremes and means ; for from each of 
them we derive this conclusion, that ad— be, which is 
known to be true, from the original assumption of the 
quantities. 

%th, If four quantities be proportional, and also other four, 
the product of the corresponding terms will be proportional. 
Let axb xxc :d, 

And e ;/ : xq xh\ 

Then aexbfxxcgx dh. 

For ad— he, and eh^fg, as before, therefore, multiplyiag 
together these equal quantities, adeh^befg, ov ae-^dh^bf 
^ eg I therefore, by the converse of the &st property, ae : 
hfxxcgxdh. 


Hence it follows, that if there be any number of pro- 
portions whatever, the products of the cori'cspouding terms 
will still be pioportional. 

52. If a senes of quantities be so related to each other, 
that the quotient arising from the division of any tenn by 
that which precedes it is always the same quantity, these 
aie said to be in geometrical 2^rog}'ession; such are the 
numbers 2, 4, 8, 1 6, 32, &c., also -jV, &c., and in 

general, a series of such quantities may be represented 
thus, a, ar, ar^, at^, ar^, ai'^, &c. Here a is the first term, 
and ?■ the quotient of any two adjoining terms, which is 
also called the common ratio. 

By inspecting this series, we find that it has the follow- 
ing properties : 

1. The last term is equal to the first, multiplied by the 
common ratio raised to a power, the index of which is one 
less than the number of terms. Therefore, if s denote the 
last term, and n the number of terms, a = ar”^^. 

2. The product of the first and last term is equal to the 
jiroduct of any two terms equally distant from them : 
thus, supposing a?*® the last term, it is evident that 
axai^^arx ai'^ = ar^ x ai^, <fec. 

The sum of n terms of a geometrical series may be 
found thus : 

Let 8 — a + ar-^ar^ + a't^...+ar”^^. 

Then rs = ar H- ar^ -|- ar '^. . . + + ar ^ . 

Subtract, rs-s — ar'^-a. 

That is, (r- 1) s = a(r*- 1) . 

„ 'T-l 1-r* 

Hence s = i^jOr; a. 

r -1 ' 1-r 

Cor. The sum to infinity = — - . 


Additional Examples in FropoHion and Progression. 

Ex. 1. How many strokes does a clock strike in twelve 
hours? 

If s denote the number 

5 = 1 + 2+.. .12 

s — 12 11 •+• . . . 1 

2s« 13 + 13-1- ...13*13x12; 8*78. 

Ex. 2. Fiud the number of shot lying close together in 
the shape of an equilateral triangle. 

Let n he tlie number of shot in a side of the triangle. 
Counting from one angle, and taking in successive rows 
parallel to the oiiposite side, we get as the number re- 
quired 

Ex. 3. To find the number of shot in a pile of the form 
of a triangular pyramid. 

As each shot lies in the hollow formed by those below 
it, the number of shot in the successive sides from the base 
upwards will evidently be 

n-l, . 

Hence the number of shot in the pde will be 

»i(a+l) (n-2)(n-l) 1.2 

2 2 2 +-'’2‘ 

To sum this series induction may be employed. The 
result is 

«(w +!)(«.+ 2) 

6 

Ex. 4. A ratio of greater inequality is dimimshed, and 
of less inequality increased, by adding the same quantity 
to each of its terms. 


Let a >5; then“~<r. 

O+OJ 0 

By multiplying out, this is evident, 

L — 68 
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Ex. 5. Find tlie vulgar fraction wMcb is equivalent to 
tlie recurring decimal. 

•3142 

Let !B='3i42, 

tLeu 10^5= 3-142 

10,000p;=3142-i42 

/. subtracting 9990a;=3139 

3130 
*“9990 

Ex. G A sum of money doubles itself m fifteen years 
at a rate a little below 6 per cent. A noble Scotcli family 
have retained in their possession gold coins of the value of 
£500 since the days of Mary Stuart (300 years) ; what 
have they lost by not allowing the money to accumulate at 
the above rate ? 

Every pound would have amounted to £2^®; 
£500 (2-°-l) is the lo.ss. It amounts to upwards of 
£524,000,000. 

Ex. 7. The sum of the mixed senes 
ffl + (ffl + Z>)r + (g + 2&)?-^ + . . . . . 

<4 , (r4+n-l6)j-“ 

(i_,)2 l_r 

Sect. YT. — Resolution of Equations involving one 
Unknown Quantity. 

S mple 53. The primary object of algebraic investigation is to 
Equations, discover certain unknown quantities, by comparing them 
with other quantities which are given, or supposed to be 
known. The relation between the known and unknown 
quantities is either that of equality, or else such as may 
be reduced to equality; and a proposition which affirms 
that certain combinations of quantities are equal to one 
another is called an Such are the following; — 

a: a M 
2^3 “ a ’ 

2x+3y=:‘Xy , 

The first of these equations expresses the relation between 
an unblown quantity x and certain known numbers; and 
the second expresses tho relation which tlie two indefinite 
quantities x and y have to each other. 

The conditions of a problem may bo such as to requii-e 
several equations and symbols of unknown quantities for 
their complete expression. These, however, by rules here- 
after to be explained, may be reduced to one equation, 
involving only one unknown quantity and its powers, be- 
sides the known quantities; and the method of expressing 
that quantity by means of the knoivn quantities consti- 
tutes the theory of equations, one of the most important 
as well as most intricate branches of algebraic analysis. 

An equation is said to be resolved when the unknown 
quantity is made to stand alone on one side, and only 
known quantities on the other side; and the value of the mi- 
known quantity is called a root of the equation. The general 
definition of a root of an equation is, that it is a nwmdcal 
quantity (ie., some combination of numbers) which, when 
written in place of the unknown quantity, renders tho 
equation a numerical ideahty; thus 1 is the root of the 
equation x = 1^ and ^ are both roots of the equation 
1, J-l,- V“1 and -1 are all roots of the 
equation i. 

54. Equations containing only one uubiowu quantity 
and its powers, arc divided into different orders, according 
to the highest power of that quantity contained in any one 
of its terms. The equation, however, is supposed to be 
reduced to such a form that the unknoivn quantity is found 
only in the numerators of the terms, and that the exponente 
of its powers are expressed by positive integers, 


If an equation contains only the first power of the 
unknown quantity, it is called a simj^le equation, or an 
equation of the first order. Such is ax + b = c, where x 
denotes an unknown, and a, h, c, known quantities. 

If the equation contains the second power of the un- 
known quantity, it is said to be of the second degree, 
or is called a quadratic equation; such is 4 a" + 3j;=12, 

1 and in general ax^-\-lx = c. If it contains the third poivcr 
of the unknown quantity, it is of tho third degree, or 
is a cubic equation ; such are x^ -i- 2x” -I- 4./; = 1 0, and 
(Uj(^ + baP + cx = il ; and so on with respect to equations of 
the higher oiders. A simple equation is sometimes said to 
be hnea?’, or of one dimension. In like manner, quadratic 
equations are said to be of two dimousii)n.s, and cubic 
equations of throe dimensions. 

When in the course of an algebraic investigation wo 
arrive at an equation involving only one uiilcuown quantity, 
that quantity will often bo so entangled in the different 
terms as to render several previous reductions necessaiy 
before the equation can bo expressed under its character- 
istic form, so as to be resolved by the rules wliicli belong 
to that form. 

These reductions depend upon the operations which 
have been cxifiaincd in the former part of this treatise, 
and the apiihcation of a few self-evident princq)lcs, namely, 
that if equal quantities bo added to or subtracted from 
equal quuntitios, the sums or remainders will bo equal; if 
equal quantities bo multiplied or divided by tho same 
quantity, tho products or quotieut.s will bo equal; and, 
lastly, if equal quantities bo raised to the same power, or 
have the same root extracted out of each, the results will 
still bo equal. 

From tlic.ie cou.sidcrations fire derived llie following 
rules, which apply alike to equations of all orders, and are 
alone sufficient for tho resolution of simple equations. 

65. Eule 1. Any quantity may bo transposed from one 
side of an equation to the other, by changing its sign. 

Thus, if 3.» - 10 = 2.«; + 5 , 

Then 3.u-2.r = 5 + 10, 

Or a»15. 

Again, if cix + h==cx~'ilvi-e , 

Then ax^cx+dx-e-h , 

Or (a - c + tZ).r = e - 6 . 

The reason of this rule is evident, for the transposing of 
a quantity from one side of an equation to tlie other is 
nothing more than adding tho same quantity to each side 
of tho equation, if the sign of the quantity tran.sposod was 
- ; or subtracting it, if the sign was + . 

From this rule we may infer, that if any quantity be 
found on each side of tho equation with tho same sign, it 
may be left out of both. Also, that the signs of all the 
terms of an equation may bo diangcd into tho contrary, 
without affecting the truth of tho equation. 

Thus, if aJrx=>b-\-a-^c, 

Then » = 

And if a-a5 = b-ti, 

Then x-a-d-b , 

56. AWe 2. If the unfcno^vn quantity in an equation be 
multiplied by any quantity, that quantity may be taken 
away, by dividing all the other terms of the equation 
hy it. 

If 3.»«24, 

Then 

O 

If a«s=&-c. 

Then 
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Here equal quantities are divided tlie same quantity, 
and therefore the quotients are equal. 

57. Titcld 3. If any term of an equation be a fraction, its 
denominator may be taken away, by multiplying aU the 
other terms of the equation by that denominator. 



Then a? = 35 . 

If - = 5-c + d, 

a 

Then x = ab--ac + ad. 



We have ax~h = cx and » 

a — G 

In these examples, equal quantities are multiplied by 
the same quantity, and therefore the products are equal. 

58. Eide 4. If the unknown quantity is found in any term 
which 18 a surd, let that surd be made to stand alone 
on one side of the equation, and the remaining terms 
on the opposite side ; then involve each side to a power 
denoted by the index of the surd, and thus the unknown 
quantity shall be freed from the surd expression. 

If ^/^c+G = 10, 

Then, by transposition, =10-0 = 4; 

And, squaring both sides, Jxx = 4 x 4 , 

Or a; = 16. 

Also, if jefi + x^-b = x, 

By trails. + x^^h + x , 

And, squaring, tfi + = (S + x^ = Z*® + 2hx + , 

Hence = 2hx, x = — • 

69, Eide 5. If the side of the equation which ccntaiiis the 
unknown quantity bo a perfect power, the equation may 
be reduced to another of a lower order, by extracting 
the root of that power out of each side of tho equation. 
Thus, if a;3==C4a3, 

Then, by extracting tho cube root, a; = 4a ; 

And if {a + xf = , 

Then a + u;= Jh^-cC^ . 

60. In these examples wo have been able to determine 

the value of the unknown quantity by the rules akcady 
delivered, because in every case the first, or at most the 
second power of that quantity, has been made to stand 
alone on one side of the equation, wliile the other con- 
sisted only of known quantities ; but the same methods of 
reduction serve to bring equations of aU degrees to a pro- 
per form for solution. Tims, if = l 

x+i 

by proper reduction, we have + a cubic 

equation which may be resolved by rules to be afterwards 
explained. 

Sect. VII. — ^TuBDiJOTioiir op Equations involyinq moke 
THAN ONE Unknown Quantity. 

61. Having shown in the last section in what manner 
an equation involving one unknown quantity may be 
resolved, or at least fitted for a final solution, we are next 
to explain the methods by which two or more equations, 
involving as many unknown quantities, may at last be 
reduced to one equation and one unknown quantity. 

As the unknown quantities may be combined together 
in very different ways, so as to constitute an equation, the 
methods most proper for their elimination must therefore 
be various. The three following, however, are of general 
application, and the last of them may bo used with 


advantage, not only when the unknown quantity to be 
eliminated rises to tho same power in all the equations, 
but also when the equations contain different powers of 
that quantity. 

02. MdJiod 1. Observe which of the unknown quantities 
is tho least involved, and let its value ho found from each 
equation, by the rules of last section. 

Let the values thus found be put equal to each other, 
and hence new equations will arise, fi’om which that quan- 
tity is wholly excluded. Let this operation bo now re- 
peated with these equations, thus olinunating tho unknown 
quantities ono by one, till at last an equation bo found 
winch contains only one unknown quantity. 

JEx. Let it be reqniied to determine x and y from these 
two equations. 

2d! -I- 32/ = 23, 

6d:-22/=10. 

23—3!/ 

From the first equation, x = • 

From the second equation, x = • 

Let these values of x be now put equal to each other, 

. , , 10-1- 2y 2 3-3?/ 

And we nave — g— ^ j 

Or 2O + 42/=115-10y; 

192/ = 95, 

And 2 ^ = 6 : 

And since = or x = from cither of 

these values we find x = 4. 

63. MetJiiod 2. Lot tho value of the mikiiown quantity 
wliich is to be eliminated bo found from that equation 
u herein it is least involved. Lot this value and its 
powers bo substituted for that quantity, and its respec- 
tive powers in tho other equations; siud with the now 
equations thus arising, let tho operation ho repeated till 
there remain only ono equation and one unknown quantity. 

JEx. Let tho given equations, as in List method, be 
2d?-}- oy = 23f 
5x-2y=10. 

From the first equation, «?= — ■ ^ — ; 

And this value of x being suhstitutod in the second 
23 — 3?/ 

equation, we have 5 x — * - 2?/ = 1 0 , 

Or 115-152/-42/ = 20; 

05 = 19y, 

And y>=5 

And hence x = — - = 4, as before, 

64. Method 3. Let the given equations be multiplied 
or divided by such numbers or quantities, whether knoum 
or unknown, that the term which involves the highest 
power of the unknown quantity may bo tho same in each 
equation. 

^ Then, by adding or subtracting tho equations, as occa- 
sion may require, that term will vanish, and a new equa- 
tion emerge, wherein tho number of dimensions of the 
unknown quantity in some cases, and in others the number 
of unknown quantities will bo diminished ; and by a repeti- 
tion of tlio same or similar operation.*!, a final equation 
may be at last obtained, involving only one uiiknoUT: 
quantity. 

Hx. Let the same example be taken, as in tho illustra- 
tion of the former methods, namely, 

2a!+3y»23, 

0/i;-2y=lO. 
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To eliminate a?, let tlie first equation be multij)liccl by 5, 
and tbe second by 2 j thus we bare 

10a; + 15y=113 , 
lOa;- 4y= 20. 

Here the term involwng x is the same in both equations ; 
and it is obvious, that by subtracting the one from the 
other, the resulting equation will contain only y, and known 
numbers; for by such subtraction wo find 19y = 96, and 
therefore ?/=5. 

Having got the value of y, it is easy to see how x may 
be found from either of the given equations , but it may 
also be found in the same manner as we found y. For lot 
the first of the given equations be multiplied by 2, and the 
second by 3, we have 

4a: + Gy = 46 , 

15a:-6y = 30. 

By adding these equations, we find 

19a3= 76, and a’ = 4. 

65. The following exam2Dlos will serve fm'ther to illus- 
trate these dififeient methods of eliminating the unknown 
quantities from equations. 

Hx. 1. Given | determine x and y. 

To eliminate y, let the first equation bo muliii>lied by 
/, and the second by 5, and wo have 
fl/it: + 6/2/ = c/, 
hdx ■\-lfy ^hg . 

Taking now the difference between these equations, 
afx - Mx ^‘Cf-hg , 

Or {af - hd)x = c/ - Sy , 

And therefore % = ~r T j • 

af—oa 

In the same manner may y be determined, by multiplying 
the first of the given equations by (2, and the second by a, 
for we find 

adx+bdy^^cd , 
adx+afy^ag . 

And taking the difference as before, we get 
bdy - cify =^cd-ag ^ 

And therefore y =. • 

ba—xj 

66. This example may be considered as a general solu- 
tion of the following problem. Two equations expressing 
the relation between the first powers of two u^nowu 
quantities being given, to determine those quantities; for 
whatever be the number of terms in each equation, it will 
readily appear, as in Art. 65, that by proper reduction 
they may be brought to the same form as those given in 
the above example. 

67. Let us next consider such equations as involve 
three unknown quantities. 


Mx. 2. Given 




4^5^6 


= 38 


to find Xf y, and 


Here the given equations, when cleared from fractions, 
become 


12 a: + 8y-|- 6^=1488, 
20 iK + 16y -f 122 = 2820 , 
30» + 24y + 202 = 4560 . 


To ehminate z by the third method, let the first equa- 


tion be multiiilied by 10, the second by 5, and the third 
by 3, the results wiU be these ; 

120a: -t-SOy -1-60: =14880, 

100.r + 75y + 602= 14100, 

90a; + 72y-[- 60; = 13680. 

Let the second equation be now subtracted from the first, 
and the third from the second, aud we have 
20a:-f-5y = 780, 

10a:+3y = 420. 

Next, to eliminate y, let the first of these equations be 
iimltipbed by 3, and the second by 5 ; hence, 

60a: -Pl5/y = 2340, 

50a:-l-15y = 2100. 


Subtracting now the latter equation from the forme'', 
1 Oa; = 240 and x — 24 , 

420 - 10:6 .. 

y= — ^ = 60, 


And 


1448 - 12 j :- 8 


= 120 . 


Ex. 3. Given x^-yz~ar, y^~xj = b^, «^-flry = c®, to 
find X, y, aud z. 

By subtraction, we have 

(x-y) (x+y + z) = ci^-b^ (IJ , 

(2 '-x)(x + y + 2) = (2) , 

(y-2) {x + y + z)^b^-c^. 

Squaring, adding, and dividing by 2, we get 

(x^ + y'^ + z^ -xy-^xs-yz) (a; -f y -H 2)® «* 


But a^+y^ + z^ -xy -xz- yz is the sum of the three given 
expressions, and .'. equal to 

Hence q. J2 + ^ + 2^2 ^^-i + j.i ..j. ^4 

- which gives a: -h y •+• 2 . 

Equations (1) and (2) are now two simple equations, 
which, combined with the value of a;-f-y-j-2 as determined, 
give a?, y, and 2. 

Ex. 4. Given Jx=^ N/yi f 

\ X y zj 

^rr)- 

Multiply the first hy Jx, the second by^y, and the 
third by ^z, and add two aud two. There results 

a + y= ijxyz ^ 

x+z = Jxyz — 



i.e. xz + yz<^ 2c 

xy-^yz- Jxyz 2b 
xy-^xz== Jxyz 2a 

yz = fjxyz {h + c-a) 
xz= (a + e-b) 

Jx7/z(a + b-‘c) . 

Multiplying any two of these we get one of the unknown 
quantities : 

a? = ( 06 -b e - 6) (a+ 6 - c), &c. 


Sect. TIEL — Questions pkouuoino Simple Equations. 

68. 'When the conditions of a problem have been ex- 
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pressed by equations, or translated from the comiuon 
language into that nf algebra, we must consider whether 
the problem be properly limited; for in some cases the 
conditions may bo such as to admit of innumerable solu- 
tions, and in others they may involve an absurdity, and 
thus render the problem altogether impossible. 

Now, by considering the examples of last section, it 
will appear, that to determine any nimiber of unknown 
quantities, there must be given as many equations as there 
are unknown quantities. These, however, must be such 
as cannot be derived from each other, and they must not 
involve any contradiction; for in the one case the problem 
would admit of an unlimited number of answers, and in 
the other case it would be impossible. For example, if it 
were required to determine x and y from these two equa- 
tions, - 3y = 13, 4a; - Gy = 26; as the latter equation 
is a consequence of the former (for each term of the one 
is the half of the corresponding term of the other), it is 
evident that innumerable values of x and y might be found 
to satisfy both equations. Again, if x and y were to be 
determined from these equations, a:+2y = S, 3A’-hGy = 26, 
it is easy to see that it is impossible to find such values of 
X and y as will satisfy both, for, from the first, we find 
3 jc = 24 - 6 y ; and from the second, Sa; = 26 - 6 y; and 
therefore 24 - 6 y = 26 ~ 6 y, or 24 = 20, which is absurd; 
and so also must have been the conditions from which this 
conclusion is di'awn 

69 But there is yet another case in which a problem 
may be impossible , and that is, when there are more 
equations than unknown quantities ; for it appears, that 
in this case, by the rules of last section, wo should at last 
find two equations, each involving the same unknown 
quantity. Now, unless these happened to agree, the pro- 
blem would admit of no solution. On the whole, therefore, 
it appears that a problem is limited when the conditions 
furnish just as many independent equations as there are 
unknown quantities to bo determined : if there bo fewer, 
the problem is indeterminate ; but if there bo more, the 
problem in general admits of no solution whatever. 

70. We shall now apply the preceding observations to 
some examples, which are so chosen as to admit of being 
resolved by simple equations. 

Ex. 1. What is that number, to which if there bo 
added its half, its third, and its fourth parts, the sum will 
be 501 

Let X denote the number sought ; then its half will be 
I , its third | , and its fourth 


Hence 

Or 

Thus it appears that the number sought is 24, which 
upon trial will bo found to answer the conditions of the 
question. 

Ex. 2. A post is 4 of its length in the mud, ^ in the 
water, and 10 feet above the water; what is its whole 
length 1 

Let its length be x feet, then the part in the mud is 

and that in the water ~ ; therefore, from the nature of 
4 o 

the question, 

I + I + 10-*. 

From this equation we find 7a; + 120 = 12a;, and x — 24. 

Ex. 3. A market-woman bought a certain number of 
eggs at 2 a penny, and as many at 3 a penny, and sold them 
all out again at 5 for 2d.; but, instead of getting her own 


24a; -P 1 2a; + 8 . 1 ; + 6 a; = 1 200 , 
60a;- 1200; 
a; = 24 . 


money for them, as she expected, she lost 4d. : what num 
ber of eggs did she buy 1 

Let X be the number of eggs of each sort ; 

Then wid | be the price of the first sort; 


Now, the whole number being 2 j;, we bave 


4 4* 


Hence 16a; -h 10a; - 24a; = 120, 

And a;= 120, the number of each soi-t. 

Ex. 4. A person at play lo.st 4 of his money, arid then 
ivon 3s. ; after which he lust ^ ot what he then had, and 
then won 2s. ; lastly he lost 4- of what ho then had, and, 
this done, found he had only 12s. left : what had he at first? 
Suppose he began to play with x sliHhngs. 

He lost ^ of his money, or and had loft ® ~ 

3.1; -H2 
4 ■ 

g;-H4 
4 

3 a; -H2 g;4-4 2x-f8 
4 *■ 4 “ 4 ‘ 

2a;+ 16 

‘ , and had left 

2 ai-H6 2.C-H6 12a;-h90 

4 " 28 “ 28 ■ 

And because he had now 12s. left, wo have this equation. 

]2a;-hOG _^Q 


He lost i of 


- , and had left 


He won 2s. and had then — ^ -f 2 
He lost I of 


Hence 12a5 — 240, and jc— 20 . 

Ex. 5. To divide the number 90 into 4 such parts, that 
if the first bo increased by 2, the second diminished by 2, 
the third multiplied by 2, and the fourth divided by 2, the 
sum, difference, product and quotient shall be all equal to 
each other. 

In this question there are four quantities to be deter- 
mined; but instfead of introducing several letters, having 
put X to denote the first of them, we may find an expres- 
sion for each of the remaining ones, as follows; 

Because a; -f 2 == second quantity - 2, 
x-h 4: — the second quantity ; 

And because a? -f 2 = third x 2 ; 

.*. = the third quantity. 

And in like manner 2(a;-f-2)s=the fourth quantity. 

Now by the question, the sum of all the four = 90; 

a;4-Je + 4 + ^^ + 2(a;-l-2)-90 . 

Hence 9a;«= 162, aud a; — 18 ; 

Therefore the numbers required are 18, 22, 10, and 40. 

Ex. 6. A and B together can perform a .piece of work 
in 12 hours, A and 0 in 20, and B and 0 in 15 hours; in 
what time will each be able to perform it when worHng 
separately? 

That we may have a general solution, let us suppose A 
and B can perform the work in a hours, A and 0 in 6 
hours, and B and 0 in c hours. Let a;, y, and denote 
the times in which A, B, and C, could perfonn it respec- 
tively, if each worked alone; and let the whole work be 
represented by 1. The question gives at once — 
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i 1^1 

ai'^y a’ V z c* 

If those he ridded, aud their sum divided by 2, we Rad 

ij z 261^2&^2 c 
From this equation lot each of the three preceding bo 
subtracted in its ttuii : thus we get 

s 

I = l-iq 

y 2a 2ii ^ 


1 _ 

+a5+ac-&e 

'2c" 

2a6c ' 

1 _ 

+flb-ac+lc 

Ac" 

2a6c 

1 

-tib+ae+Bc 

2c" 

2u6c ’ 


flcncc 


7200 


60, 


~ +a&+flc-6c’” 120 
2aio 7200 
+a6-fflc+6c~ 3GO 
2ulo _ ‘^SQQ _30 
^ —ab+ttc+lc 240 


Sect. IX.— Solution oe Qu-U)E\tic Equations. 
Qn.'idi'atic 71 ^V‘G are next to explain the re.soliition of equations 
Eciuatioua. of llio second degree, or quadratic equations. These in- 
volve the second power of the unknown quantity, and may 
be divided into two kinds, pure and aclfected. 

I. Pure quadratic equations are such as after inoper 
reduction have tlio square of the unknown quantity in 
ono term, while the remaining terms contain only known 
quantities. Thus, a;® « 6i, and asa^ -f 5 =* c, are examples of 
pure quadratics. 

II. Adfecfed quadiutic equations contain the square of 
the unknown quantity in one term, and its first or simple 
powa’ in another; the remaining terms consisting entirely 
of known quantities. Such are the following, as^-hSa 

= 28, 2ffi2_33_5jj^ <ia;S 4 - Sjj - c a c2. 

The manner of resolving a pure quadratic equation is 
sufficiently evident. If the unknown quantity be made to 
stand alone on one side, with unity as a coefficient, while 
tie other side consists entirely of known quantities, and 
tie square root of each side be taken, we immediatoly oh- 
tum the value of the simple power of the unknown quan- 
tity as directed by rule 0th of Sect. VI. 

In extracting the square root of any quantity, it is 
necessary to observe, tliat the sign of the root may bo 
either -f or and that coiisoquuntly a quadratic must 
always have tivo solid luiis. 

72. When au adfected quadratic equation is to be re- 
solved, it may always, by pioper reduction, be brought to 
the following form : 

x"+px = rj; 

wlioro p and q are numerical quantities, 4- or - . 

Let us compare the side of it wlu^ involves the un- 
known quantity x with the square of a binomial that 
is, let us compare with x^ + 2ax + a^=(x+a)^, and 

it will presently appear, that if we suppose p = 2a, or a, 

the quantities sf -^px and x^ + 2ax will be equal j aud as 
2ax is rendered a complete square, by adding to it 
so also may +px bo completed into a square by adding 

to it ^ , which is equal to therefore, lot ^ be added to 
both sides of the equation x^ +px = q, and we have 
+ ?, or +? ; 

and, extracting the square root of each side, 



[ 73, From these observations we derive the following 

general rules for resolving adfected quadratic equations.^ 

1. Bring all the terms involving the unkiiowm quantity 
' to one side, and the biown quantities to the other side, 

and so that the term invohdng the square of the unknown 
quantity may be positive. 

2. If the square of tlie unknown quantity be multiplied 
by a coefficient, lot the other terms be divided by it, so 
that the coefficient of the square of the unknown quantity 
may be 1. 

3. Add to both sides the square of half the coefficient 
of the miknown quantity itself, and the side of the equa- 
tion involving the miknown quantity wall noiv bo a oum- 
2 Jlete square. 

4. Extract the square root of both sides of the equation, 
by which it becomes simple with respect to the unknown 
quantity; and, by transposition, that quantity may be made 
to stand alone on one side of the equation, while the other 
side consists of known quantities; and therefore the equa- 
tion is resolved. 

Px. 1. Given = 35, to detciininc x . 

Hero the coefficient of the second term is 2; therefore, 
addmg the sqiiaie of its half to each side, wc have 
a!2 4-2i!4-l = 354-1 =36, _ 

And, extracting the square root, a’ 4-1= \/30 = ^-0. 

Hence a = C - 1, that is, a « 4- 5, or x~ -7, and either 
of these numbers will be found to satisfy the equation, for 
5x54-2x5 = 35, also -7x-74'2x-7 = 35, 

Ex. 2. Given — - 1 2 « oj, to find x . 

This equation, when reduced, boconics - 6j; = 72 , 

And, by comijlcting the squai’e, a;® - Cu 4- 9 = 72 4- 9 = 81 . 
Hence, by extracting the sqnaio root, »-3=±9, and 
±9-4-3; 

Therefore a’ = 4- 1 2, or a; = - C ; ami upon trial ivo find that 
each of those values satisfies the original equation, for 

12x12 -n -o 1 ~6x~C „ 

— 12 = 12, also — ^ 13 a= - 6, 


Ex, 3. Given x^ 4- 28 » liar, to find a? 
Then a.-^-lla:® -28. 


And, by completing the square, 

„ ,, , 121 121 .o 9 
a;2 - lla; 4- -T- = 'T- *■ 28 = r • 
4 4 4 

Therefore, by extracting the root, ® ^ = 


11 3 

Hence a? =* — i - ; that is, a: = 4- 7, or u: = 4- 4 . 

In the first two examjJcs, wo found one positive value 
for X in each, and also one negative vtiliio; but in this 
example both, the values of x arc i)ositive, and, upon 
trial, each of them is found to satisfy the equation; for 
7x74-28 = 11 x7, also 4x4 + 28 = 11x4. 

74. As at first .sight it api»ears roinurkalde, that in 
eveiy quadratic equation the uuktiown quantity admits 
always of two distinct values or rooks, it will be proper to 
consider a little further the circumstances upon which this 
peculiarity depends. 

To do this, lot us re-examine the equation ar + 2a! = 35. 
By bringing all the terms to one side, the equation may 
he expressed thus, + 2a? - 35 = 0 ; so iliat wo shall have 
determined a?, when wc have found such a number a.s, when 
substituted for it in the quantity a?-+ 2a; - 35, will render 
the result equal to 0. But a;2q.2a;- 35 is the product of 
these two factors a; -5 and »+ 7, as may be proved by 
actual multiplication j therefore, to find x, wo have {x - 5) 
(a?+ 7) = 0 ; and as a product can only become = 0 when 
one of its factors is reduced to 0, it follows that either of 
the two factors a: - 6 and’ a?+ 7 may be assumed =0. If 
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x-5 = 0, tlien x = 5; but it a: + 7 = 0, tlicn - 7 ; so 
that tho two valuorf of x, or two roots of the equation 
05 ® + 2 a? =3 5, are +5 and ~7, as wo have abeady found 
in a difforeut manner. 

75. ^Vhat has boon shown in a ]i)ai'ticular case is true of 
any quadratic equation whatever ^ that is, if x^+px=^q, or, 
by bringing all tho terms to one side, a;® +pa* - <7 = 0 , it 
is always possible to find two factors a; -a, and x+b, 
such, that 

X- +px ~q = (a- - a) (x + 6 ), 

where a and b are known quantities, which depend only 
upon p and q, tho given numbors in the equation j and 
since that to have (x -a)(x + b) = 0, we may either assume 
a;-a = 0 or a; + 6 = 0 , it evidentty follows that the condi- 
tions of the equation a® +pA - q = Q, oy or -hpx = q, are alike 
satisfied by taking A=+aorA= - h. 

From these considerations it follows, that x can have 
only two values in a quadratic equation; for if it could be 
supposed to have three or more values, then it would 
be possible to resolve aP--\-p>x-q into as many factors, 
x-c,x-d^ &c. ; but the product of more than two factors 
must necessarily contain the third or higher powers of x, 
and as a® -{-px - q contains no higher power than the second, 
therefore no such resolution can take idace. 

7 C. Sohitio7i of Questions ivhich produce Quadratic 
EqxuLtmxs. 

Ex. 1. It is rcquiiod to divide tho number 10 into two 
such parts that the sum of their squares may bo 58, 

Lot X be the one pait; 

Then, since their sum is 10, tho other is 10-.'' ; 

. •. by the question, a® + (1 0 - a)® = 58 ; 

That is. A® + 1 00 - 20a + A® 58 , 

Or 2 a2-20a = 58-100»: -42, 

Hence a® - 10a =- - 21 . 

And completing the square, a® - 10a + 25 = 25 - 21 = 4 ; 
Hence, by extracting the root, x-0— ± s/i— *2, 

And a = 5±2, 

That is, a = 7, orA=3. 

If we take the greater value of a, viz. 7, tho other 
number 10 - a will bo 3 ; and if wo take tho le.ss value of 
A, viz, 3, then the other number is 7. Thus it appears, 
that tho greater value of the one number correspond.^ to 
the less value of the other ; and indeed this must neces- 
sarily be the case, seeing that both are alike concerned in 
the question. Hence, the only numbers that wiU answer 
the conditions of the question are 7 and 3. 

Ex. 2. A grazier bought as many sheep as cost Iiim 
.£60, out of which he reserved 15, and sold tho remainder 
for £54, gaining 2s. eadi upon them. How many sheep 
did he buy, and what did each co,st him ? 

Suppose that ho bought x sheep. 

Then each would cost him shillings. 

Therefore, since after reserving 15, he sold each of the 
romaining a - 15 for + 2 shillings, he would receive 
/1 200 \ 

for them (a - 16) f — h 2 j shillings. And, because £54 
« 1080 shillings, we have by tho question, 

(«-16)(^ + 2)-.1080; 

which, by proper reduction, becomes a® + 45 a = 9000; 
whence a = ± taking the po*«itive root, 

A = 75, tho number of sheep; and consequently = 16 
iMinga, the price of each. 


Ex. 3. It is required to find two numbers, of which the 
jiroduct shall bo G, and tho sum of their cubes 35. 

Let A bo the one number : then - uull bo the other. 

^ A 

216 

Therefore, by the question, a® + = 35 ; 

Hence a® + 2 1 6 = 36 a® , 

Or a«-35a®= -216. 

This equation, by putting A® = y, becomes 
y2-352/= -216; 

Hence we find y = 27, or y = 8 . 

And since A® = y, a = 3, orA = 2, 

If A =3, then the other number is 2, and if a = 2, the 
other number is 3; so that 2 and 3 are the numbers re- 
quired. 

In goneivil, if it be requiicd to find two numbers which 
are exactly alike concerned in a question that produces a 
quadratic equation, they will be the roots of that equation, 
A similar observation apphes to any number of quantities 
which requh'o for their determination the icsolution of an 
equation of any degree whatever. 

77. Oil some Axiumalies in the Solution of a Erobletn vihich 
residts m an Equation. 

From what has preceded, it will be evident that a root of 
an equation may bo a very diffa*ent thing from the solution 
of the problem on which tho equation is based. It avill bo 
proper to give a few illustrations of thin difreronco before 
passing on to consider equations in general. 

(1.) A solution may be inapplicable to tho problem as a 
problem of arithmetic, applying only to the algebraic pro- 
blem. 

E.V. Find a number such that if it bo first increased by 
10 , and then diminished by 10 , tho difference of tho square 
roots of tho results shall be equal to 10 . 

Let A be the number; then the problem requires that 

\/a + 10 - \/a - 10 = 10 . 

Transposing and squaring, we got 

A+ 10= 100 + 20 Va- 10 + A- 10 , 

Transposing and squaring again, there results a - 10= 
16, a=2G. 

How, it is obvious that 20 docs not satisfy the condi- 
tions of the problem, but that it is the solution of another 
Xiroblcm, viz., that which substitutes " sum'' for “ differ- 
ence” in tho enunciation. Generally we may remark that 
an algebraic statement is not definite hko an arithmetical 
one. The algebraic square root of a quantity being + or 
- , algebra cannot, as arith metic do es, disting uish between 
the two. The equatio n Va+ 1 Q- \/a- 10 = 10 is alge- 
braically tho samo as Va+TO + n/a -10 = 10 , &c. 

( 2 .) A solution may bo inverted, or rather may invert 
tho statement. 

Ex. Divide 15 into two such parts that tho greater shall 
exceed three time.s the less by as much as half the less 
exceeds 3. 

Let A bo tho greater, and .'. 15 - a the less. Tho state 
meat produces Gie equation, 

A-3(15-A) = i(15-A)-3, 
which gives at once a = 11, so that 11 is the greater, 4 the 
less part. But, on trying tho solution, we find it is not 
that of tho problem given, but of another problem, in which 
« exceeds” is replaced by “ falls short of.” Algebra cannot, 
in every case, os arithmetic does, distinguish tho order of 
subtraction in staling a differeme. 

Ex, % Find a number such that tho square root of the 
difference between its fourth power and its square being 
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found and increased by 1, the square root of the sum sliall 
be equal to the given number diminished by 1. 

Let SD bo the niunber, then 

= - 2ir, -whence iP = 0, « = - , 

neither of which solves the problem as stated. 

(3.) A solution may be illusory — that is, it may assume 

the form 

Hx. 1. There are two pieces of cloth of a and a' yards 
respectively. The owner sells the same muiihcr of yards 
of each at 6 and V shillings per yard respectively, he then 
sells the remainder at c andc' shillings a yard, and finds that 
the prices received for botli pieces are the same. Bequired 
the number of yards fii&t sold. 

, . ac-aV 

The number is tttZ — 7/ • 


As a particular case, if a and a! are GO and 80 j h and b 
10 shillings and 9 shillings, and c and c' 4 shillings and 3 

shillings, the ans-wer assumes the form - . 

The answer is in this case iiiclGterniiiiate, in other words, 
the conditions of the problem are satisfied independently 
of the number of yards first sold, any number will do. 

It is not, however, a necessary interpretation of the form 

that it may be replaced by any number whatever. Most 

frequently this form results from the fact that some frac- 
tion is not in its lowest terms. Solutions of this kind fre- 
quently occur — ill ordinary equations they maybe avoided; 
and we offer an example simply to sliow the method appli- 
cable to cases in which they cannot bo avoided. 

Bx. 2. Bind two numbers such that the sum of their 
products by a and h respectively is c, and the difference of 
their squares d. 

We have ax-bby=^c 

. » fe-axy , 

i.e. 

, *. (a® - - 2aex =- - (c® + P d) 


To find the solution when a—h, we observe that (taking 
the negative sign of the square root) = 

Tins arises from the fact that some power or root ota-h 
is common to the numerator and denominator of the frac- 
tion. 

To divide this out, we may put a® - P =pa®, and we 
shall get 




- -i-Ac. 


1 c®+&®d _l c®+o®d 

2 M 2 m ^ 


when a is written for 5, and 0 for ]}. 

(4.) A solution may be introdwed by the operation. 

In the example last given, the positive sign presents us 
with a solution introduced by the operation, which, when 
6, is not a solution of the problem at all. 


For in that case the two equations become 'e + y = ~, 
«2 the latter of which is at once reduced to the 


simple equation a; - ^ ^ by means of the fonner. Accord- 
ingljj both equations are in this case simple equations, and 
can admit of only one solution 

(5.) As a solution may be introduced by the operation, 
so may it be dropped out, even when the operation is a 
perfectly legitimate one. 

Ex. v'(2^+l)- ^/(a;H-4)= J(4,r + 4)- 43a; + 7). 

Taking reciprocals, we have 

1 1 

V(2a:+l)-V(a:-f4) x/(4x+ 4) - V(3i: + 7) 

V(2i;+l) + V(a;-i-4) _ V(4a-H4)-|-V(3i;+7) 
a - 3 a; — 3 

or ^(2a;+l)+ ^/(.r4-4)= .y(4a’ + 4)+ ^(3a'-4-7), 
which either added to the original equation, or subtracted 
from it, produces x— - 

But .i: = 3 is a solution of the etpiiilion w'hich has boon 
dropped out by the omission of the common denominator 
x-S. 

It is not necessary to poi nt out that a solution may 
appear under the fonn J -a or co . 

In neither case can the problem bo solved aritlmictically. 


Sect. X — E(iU vrioxs in general. 

78. Before wo iivocced to tlio resolution of cubic and the 
higher orders of equations, it will bo pioper to exphiiu some 
geneial proxierties which belong to equations of every degree, 
and also certain transfoiinatioiis winch must froqucutly bo 
performed upon equations in order to prepare them for 
solution. 

In treating of equations in gt-iieral, ive shall suppose all 
the terms brought to one .side, and put t‘([ual to 0, ,so that 
an equation of the fourth degree uill stand tliu.>s: 

+ px^ 4- q.P + i\e + .y = 0 , 

where a: denotes an luikiiown quantity, and p, </, r, «, nuni- 
bers or fractious, either positive or negative. Here tlie 
coefficient of the highe.st power of .r i.s uuily, hut had it 
been any other quantity, that quantity might have hecii 
taken away, and the equation reduced io the above form by 
rules already explained (Sect. VI). 

Tlie teniis being thus arranged, if .such a quantity be Defimli-' 
found as, -n'hen .suhstitiited for x, will render both Hide.s = 0, of root, 
and therefore .satisfy the equation, that quantity, whotlior 
it be positive or negative, or oven imaginary, i.s defined to 
be a rot)t of the equation. But wc have scon that every 
quadratic equation has always two roots, real or imaginary; 
we may therefore assume that a simdar diversity will take 
place in all equations of .a higher degree; and this assumii- 
tion appears to be well founded, by the following proposi- 
tion, which is of great importance in the theory of equa- 
tions 

If a root of any equation, as + 

be rejiresented by a, the first side of that equation is divi- 
sible by »-«, 

For since + ?*a; + s = 0, 

And also a*-l-y)a®-J-j7ft®-i-7-a-}-s=0; 

Therefore, by subtraction, 

a^+l> (x^ ~ a®) + q{x-- or) + r(x-a)=^Q . 

But any quantity of this foim le" - a*", where n denotes a 
whole positive number, is divisible by a; - « (Art. 20, 

Ex. 1). 

Hence, since every term contains a factor of this form, 
the equation may be written under the form 

{x - o) +yj V -1- q'x -t- r ') « 0 . 

ie., the expression s^-hj^x^ + qx^+rx+s ia divisible by 
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a -a; and since the same mode of reasoning will apply to 
any equation whatever, the truth of the proposition is 
evident. 

We have found that (x - a) (x^ + p'x^ + y « + r') = 0; and 
as a product becomes = 0 when any one of its factors = 0, 
therefore the equation will havo its conditions fulfilled, not 
tally when a; - a = 0, but also when *’’ + p'n^ + g'a: + r' = 0 
Let us now suppose that 6 is a root of iMs equation; 
then, by reasoning exactly as befoic, 

+ 2 '-r + r' = {x-h) + p"x + 2 ") . 

By proceeding in the same manner ivith the quadratic 
equation x^i-p"x +^' « 0, we sliaU find that if c denote one 
of its roots, then 

x^+p" x + c 2 " = (x-c) {x+c+p"). 

So that if ive put d= - {c + 2 >"), we at last find 

qx^ + iw + s = (j; - fl) (a: - 1) [x - c) (x-d); a, b, c, d, being 

the roots of the equation, a;*+pr'’ + 2 a:^ + ra;+5 = 0 . 

The mode of reasoning which has beenjust now employed 
in a particular case, may be applied to an equation of any 
order whatever; we may tliorefore conditde, that every 
equation may be considered as the product of as many 
simple factors as the number denoting its order contains 
unity, and therefore, that the miuiber of roots in any equor 
lion is precisely equal to the exponent of the highest power 
of the unknovTi quantity contained in that equation 

79. By considering equations of ail degrees as formed 
from the products of factors x-a,x-b, x~ e, &c., we dis- 
cover certain relations subsisting between the roots of any 
equation and its coefiicients. Thus, if wo limit the num- 
ber of factors to four, and suppose that a, 6, c, d, are the 
roots of this equation of the fourth degree, 

X ' -f jU"’ + -b rai + fi = 0 , 

wo shall also havo («-«) {x-b) {x-c) {x-d) = 0', and 
therefore, by actual multiplication, 
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If wo compare together the coefficients of the same 
powers of X, w’e find the following series of equations : 
u + & + —p , 
a64-ac + ac?+6c-l-W-t-cd= + 2 ', 
a&c+aW-Hacc^+6cd= -r, 
ahcd= -t-s; 

and as similar results will be obtained for equations of all 
degrees, wc hence derive the following propositions, which 1 
are of great importance in the theory of equations I 

1. The coefficient of the second term of aoiy equation, 
taken with a contrary sign, is equal to the sum of all the 
roots. 

2. The coefficient of the third term is equal to the sum 1 
of the products of the roots multiplied together two and j 
two. 

3. The coefficient of the fourth tern, taken with a con- 
trary sign, is equal to the sum of the roots multiplied toge- 
ther three and three; and so on for the remaining coefld- 
cienta, till we come to the last term of the equation, which 
is equal to the product of all the roots havmg their signs 
changed. 

Instead of supposing an equation to bo produced by mul- 
tiplying together simple equations, wo may consider it as 
formed by tile product of equations of any degree, provided 
that the sum of their dimensions be equal to that of the 
proposed equation. Thus, an equation of the fourth degree 
may be formed cither from a simple and cubic equation, or 
from two quadratic equations. 
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80. When the roots of an equation are all positive, its 
simple factors will have this form, x-a, x~b, x-c, kc., 
and if, for the sake of brevity, we take only these three, 
the cubic equation which results from their product will 
liave this form, 

x'^ -px^ + qx~r=0 , 

wheie p=a + b + c, q = ab + ac + bc, r = a6c; 
and here it appears that the signs of the terras are -f and 
- alternately. 

Eenee we infer, that when the roots of an equation are 
all positive, tlie signs of its terms are positive and negative 
alternately. 

If again the roots of the equation be all negative, and 
therefore its factors x + a, x + b, x + c, then p, q, and t 
being as before, the resulting equation will stand thus : 
x'^ + + »■ = 0 . 

And hence we conclude, that when tiie roots are nil nega- 
tive, there is no change whatever m the signs, 

Li general, if the roots of an equation be all real, tliat 
equation wdl have as many positive roots as there arc 
changes of the signs from -1- to - , or from - to + ; and 
the remaining roots are negative. This rule, however, does 
not apply when the equation has impossiblo roots, unless 
such roots be considered as either positive or negative. 

The connection between the signs of the roots and the 
signs of the terras of an equation can be deduced from the 
proposition, tlmt the introduction of a new positive root 
mtroduccs a new cliange of signs amongst the terms of the 
equation. 

The demonstration of tins proposition depends on the Jtuleof 
fact already established, that an equation may be resolved “‘sns. 
into the priKlnct of Bim]»lo factors, so that, for example, 
every equation of the fifth degree may bo derived from 
some equation of the fouith, by multiplying the latter by 
x-a wlioro a is the additional root, Wo shall sliow tliat 
tiie introduction of a new jmitive root produces an equa- 
tion with at least one more change of signs limn the origi- 
nal, and the introduction of a new neqative root produces 
an equation with at least one more coiitimialion of the 
same sign. To save space, it will suffice if wo write the 
signs ivithout tiie letters ; thus, +px — q may bo written 
-f + - . Lol^ then, any equation bo written down (of the 
sixth degree, for instance), -I- + — + - + ; multiply by 
x-a, and write the multiplication in the usual form, 
++--+-+ 

+ ? — — 

The signs of the product are all detenmnato except two, 
which we have marked with a (?). Now the changes of 
sign in the original equation are three — one between the 
1st and 3d tenns, one between the 3d and 5th, and one 
between the 5th and Gth; and it is evident tlmt whatever 
be the signs marked (?), the produced equation has as 
many changes of sign as the original between tlio same 
limits, and one change beyond those limits, viz., between 
the Tth and 8th terms. This proposition is perfectly 
general, that the introduction of a j)ositive root causes the 
introduction of at least all the original changes of sign 
withm their limits, and one mure change beyond those 
Imiils. In the same manner we may prove that the ink’O- 
duction of a negative root introduces at least one more 
contmuation of the same sign. Hence the condusiou, 
that 071 equation caiviot leave m7'e podixve roots than it has 
diaru/es of sign, nor mo7'e negative roots than it hm con- 
timuUiom of die stmie sign. This proposition is knoivii na 
D^cartos’ rvuie of Sign,'>. 

81. Surd and impossiblo roots enter equations by pairs. 

Let 0+ bo a root; where 6 is a positive or negative 

number or fraction • then a - Jb is also a root. 
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If a+ Jb be written for x in the quantity i^+pac*~^ + 
<fcc , the result is composed of a senes of powers of a and 
^b. Of these all but the odd powers of Jb aie miraencal, 
whilst odd powers of may be written as numcncal 
products of /Jb itself. The result of the substitution is 
therefore of the form A + B Jh But smce «+ ^6 is 
a root of the equation +p!xf‘~‘- + &c. = 0, we must have 
A + BV6 = 0, and.-. A = 0, B = 0. 

Now il a- Jb bo substituted for x, the result will be 
A - B Jb, because even powers of - Jb are the same as 
those of + ^b. But A = 0, B = 0.-. A-B^6 = 0; con- 
sequently a- is a root of the equation. 

ifrom this proposition it appears that every equation 
•whose degree is denoted by an odd number, must have at 
least one real root. 

Transfer- 82. We shall now explain some transformations which 
mation of are frequently necessary to prepare the higher oi-dcrs of 
equations, equations for solution. 

Any equation may have its positive roots changed mto 
negative roots of the same value, and its native roots into 
such as are positive, by changing the signs of the terms 
alternately, beginning with the second. The truth of this 
remark will be evident if we take the equation 

(x~a) (sc-b) {x + c) = x'^-hpx^+qx+r = 0, 
and ■write - ® in place of x, producing 

-(i»+a) . -(a;+5).f-a: + c)= -x''+px^-‘qx+r==0 , 
ie.f (jj + a) (x-c)=x'^ ~px^ + qx-r=0, 

where it appears that the signs of the fir^t and third terms 
are the same os in the original equation, but the signs of 
the second and fourth are the opposite. And this will be 
found to hold true of all equations, to whatever order they 
belong. 

83. It -will sometimes be useful to transfonn an equa- 
tion into another that shall have each of its roots greater 
or less than the corresponding roots of the other e<iuation, 
by some given quantity. 

Let {x-a){x-h){x+c)>=Q bo any proposed equation 
which is to bo transformed into another, having its roots 
greater or less than those of the proposed equation by the 
given quantity 71 ; then, because the roots of the trans- 
formed equation are to he H-aiu, +&±7i, and -c±7i, 
the equation itself will be 

{y=?n-a) {y ^ n - h) {y . 

Hence the reason of the following rule is evident 

If the new equation is to have its roots greater than 
those of the proposed equation, for x and its powers substi- 
tute y-n and its powers; but if the roots are to be less, 
then, for x substitute y +«; and, in either case, a new equa- 
tion will be produced, the roots of which shall have the 
property required. 

84. By the preceding rule, an equation may be changed 
into another, which has its roots either all positive or all 
negative; but it is chiefly used in prepaiing cubic and bi- 
quadratic equations for solution, by transformuig them 
into others of the same degree, but whicli ■want their 
second term. 

Let 7*= 0 be any cubic equation; if we j 

substitute y-\-n for x, the equation is changed into the 
following: 

y'* + 37^ ) 2-h 37 i 2) -h7iM 
+ pj^ ■^^p% \ y « 

+ yj ^qn 

+7- ; 

Now, that this equation may want its bucoud term, it is 
evident that we have only to suppose 37i-t-_p = 0, or 7i= 

for this assumption being made, and the value of » 
substituted in the remaining terms, the equation becomes 



or, puttmg + + 

equation may stand thus, 

if + ^y + r'=^. 

85. In general, any equation whatever may be trans- 
formed into another, which shall want its .second tcira, by 
the foUowmg rule. 

Divide the coefiicient of the second term of the pro- 
posed equation by the exponent of the first term, and add 
the quotient, with its sign changed, to a new iinkno^wn 
quantity; the sum being substituted for the unknown 
quantity in the proposed equation, a new equation 'svfil be 
produced, which will want the second tem, as required. 

By this rule any adfected quadratic equation may be 
readily resolved; for by transforming it into another equa- 
tion which wants the second term, wc thus reduce its solu- 
tion to that of a pure quadratic. Thus, if the quadratic 
equation ar^ - 5® H- 6 = 0 be proposed ; by substituting y -f- f 
for X, wc find 

- - -T r = 0, or _ i - 0 . 

+ Cj 

Hence y= =^1; and since x = y + g, tlicroforo x= ± .) + S = 
■+ 3, or + 2 . 

86. Listcad of taking away the second term from an 
equation, any other tenn may be made to vanish, by an 
assumption smiilar to that which has boon employed to 
take away the second teim. Thus, if in Art. 84 we assume 
37t2 + 2^)71 +<7 = 0, by resolving this quadratic equation, a 
value of n will bo found winch, w^hen substituted in the 
equation, will cause the third term to vanish; and, by the 
resolution of a cubic equation, the fourth term may be 
taken away; and so on. 

87. Another species of transformation, of use in tho 
resolution of equations, m that by which an equation, hav- 
ing the coefficients of some of its terms expressed by Irao- 
tional quantities, is changed into another, the coefficients 
of which are all integers. 

Let x^ + ~x^+ fx + -= 0 denote an equation to be so 
a 0 0 ^ 

transformed, and let us assiune y-ahex, and therefore 

ar=-^; then, by substitution, our equation becomes 

+ - = 0 ; 

and multiplying tho whole equation by w’c have 
+ a%c~qy + a?h\-r = 0 . 

Thus w^c have an equation free from fractions, w'liile at 
the same time the coefficient of the highest pow'cr of the 
unknown quantity is unity, as before. 

Examples of the Tmnsfomuitmi and Solution of Equations 
when certain relations emmyst the roots are hioim. 

Ex. 1. If «, 5, c arc the roots of the equation 
2a? - 3 = 0, to form the equation of which the roots arc 
(1.) a+6,5+c,c+a. 

Let y be any one root of tho required equation; put 
y=tf +6 +c -a?= 1 -a? (Art. 79), and the values of y will 
be the roots of tho equation required, which is therefore 

(l~y)»-(l-2^)2+2(l-3^)-3 = 0, 
or 2'^-2y2+3y+l = 0. 

( 2 .) ^ ^ 0 

' j+o-a^ a+c~6' a+ft-e* 
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Let 


~ a+b + c-2.o‘ 


X 


is the equation required. 

(3.) 63, r2. 

If x^, the values of y are a^, Ir, c~. Accordingly we 
require to throw the given equation into a form which 
involves no odd powers of x This is done as follows : 
x^-x'^ + 2x-3 = x{x'^ + 2)~{x‘^ + 3)=-0; 
x(x^+2) = x^ + 3. 

squaring, x^x^ 4- 2)3 = + 3)3, 

or 3'(y + 2)3==(i 

or ^ + 3y3 - 2y - 


-9 = 0. 


(4.) 

Let 




he ’ ac ’ ah ' 


is the equation required. 

£x. 2. Two roots of the equation 

.r^ - lGa;3 + 86a:2 - 17 Gj;+ 105 = 0 
are 1 and 5. Find the other roots. 

The quantity on the left hand side of the equation is 
(Art. 78) divisible by (a; - l){a; - 5), or by x^ - Ca: + 5. 

The quotient is jE3-10a! + 21, which, being put =0, 
gives 3 and 7, the roots required. 

^x. 3. The equation -4;X^ + x-\-r = Q has one root, 
3 ; find r and the other roots. 

Write 3 for .r, then r = G, and the equation may be 
written 

{x - 3){x- - i» - 2) = 0 , 

»\'liieh gives x-2, x= -1 . 

JEx. 4. The equation a;^ + cc^ - 1 Ga? - 1 G = 0 has two roots 
of the fonn + a , - « j find them. 

If we write - x for ar, we get the equation 
ic’’ - a;2 _ 1 Ga’ + 1 G = 0 , 

which has also two roots, ~n, +(7, .*. x^ -or ls a common 
measure of the tu'o quantities. But a;® - IG is easily found 
to bo a common measure of the two quantities, .•. /t = 4. 
JUx. 5. Tlie roots of the equation 

x'^ - Gj; 3 + lla!:-G = 0 


are in arithmetical progression; find them. 

If a, a + b, a + 26 be the roots, their sum is 3{a + h), 
i.e., three times the middle root. But (Art. 79) their siun 
is G, (1 + 6 = 2, 

also a{a + 6) (ci + 26) = 0 , 

i.e., a(4 -«) = 3, a® -4a + 3 = 0, 

a=sl , a=i3. 

Ex. 6. The three roots of the equation ar’- 7(^3 + 16a; 
- 8 = 0 are in geometrical progression; find them. 

Let (*, cir, ar^ be the roots; then their product is («?•)•’, 
(ar)3 = 8, and ar = 2, their sum a + ac + = 7, 

which gives a = 1 , r = 2 , 

and 1 2, 4 are the roots. 


Sect. XI. — Solution op Cubic Equations. 

88. Cubic equations, like all equations above the first 
degree, are divided into two classes : they are said to be 
'pvirt when they contain only one power of the unknown 
quantity; and adfected when they contain turn or more 
powers of that quantity. 

Pure cubic equations are therefore of this form, = 125, 
or ar’ = - 27, or, in general, as® == r; and hence it appears 
that a value of the simple power of the unknown quantity 
may always be found without difficulty, by extracting the 
cube root of each side of the equation; thus, from the first 
of the three preceding examples we find a;= + 5, from the 
second a;=» - 3, and from the third, a;=> 


It would seem at first sight that the only value which 
X can have in the cubic equation = r, or putting r = r’, 
= is this one, a: = c; but since x'^-c^ may bo re- 
solved into these two factois, x-c and x^ + cx + c~, it fol- 
lows, tliat besides the value of x already found, which 
results fiom making the factor x-c=0, it has yet other 
two value.s, wliich may be found by making the other fac- 
tor a;3 + ca‘ + c3 = 0; and accordingly, by resolving tUo qua- 
dratic equation x^-k-cx— - e-, we find these values to be 
-c+\/^3 _1 + V~3 _i_//33 

and 2 > 0" 2 2 " * 

Thus it ajppears, that any cubic equation of this form, 
(C* = c’, or - c'^ = 0, has those three roots, 

-1-V’=:3 


2 


the first of which is real, but the two Inst are imaginary. 
If, however, each of the imaginai’y values of x bo raised 
to the third power, tlio same results will be obtained as 
from the real value of x; the original equation -f'5 = 0 
may also be reproduced, by multiplying together the three 
. _1+VT3 . 

factors x-c, x 5 c, and x - r. 


89. Lot us now consider such cubic equations as have 
all their terms, and which are therefoie of this form, 
ar'’ + Aa;2 + Ba; + C = 0, 

where A, B, and G denote known quantities, oitlicr posi- 
tive or negative. 

It has been shown (Ait. 84) how an equation Jmving 
all its terms may be transformed into another which wants 

the second term ; therefore, assume ar = 3; - ^ , as directed 

in that article; then, by proper substitution, the above 
equation will bo changed into another of this form, 
i/ + 7y + r = 0, 

where <7 and /• denote known quantities, whether positive 
or negative ; now the roots of this equation being found, 
it is evident that those of tlie former may bo readily 

obtained by means of the assumed equation x^y- — . 

Bosiiming, therefore, the equation y'^ + yy + r^O, lot ns 
suppose y = v + 7, and it becomes 

+ 3t'33 + 3?/s3 + ) 

+ 2T + (7z > = 0. 

+ r j 

Thus we have a new equation, which, as it involves 
two unknown quantities, v and g, may be resolved into any 
two others, which will simplify the determination of those 
quantities. 

Now, it appears, tliat the only way in which we can 
divide -^at equation into two othera, so as to simplify the 
question, is the foDowiiig : 

3v-g + 3vg- + qv + r/2~0, 
v’* + 3® + r = 0 . 

The first of these may also be expressed thus, 

(3vz + q)(v + 3) = 0 . 

Hence, we must either sujipose that i; + 3 = 0, or tliat 
3t?3 + g= 0 ; but the former supposition cannot bo admitted 
without supposing also tliat y = 0; therefore we must 
adopt the latter. So that to detonnine v and g we have 
these two equations, 

ovz + 2 = 0, ij® + z-** + 7* = 0 . 

From the first, wo find va = - 1, and . ’. dV * '-fliis 
reduce the second equation to a quadratic in v% vir* 
- ^>==‘0, the solution of which equation is 
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j; = ^ -ir-l- + 2 = V^-ir- + 

an d y = g + g 

= -y-|;'+ - N/aV^'^ + i^"- 

Thus we have obtained a value of the unlcnowu quantity 
3/, in terms of the known quantities 2 and r; therefore the 
equation is resolved. 

90. But this is only one of thiee values whicbi y may 
have. Let us, for the sake of brevity, put 
A- -|r+ B= -jr- 

-H-V-3 


ALGEBRA 
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and put 




2 

-1-V- 


3 


Then, from what has been shown (Art. 88), it is evident 
that « and z have each these three values,^ 

= w=/S ^A; 
s/B, z = atf&, 2-/3 4/B. 

To determine the corresponding values of v and z, we 
must consider that vz= -1= if^. N'ow if we observe 
that a/3 = 1, It will iimnediately appear that a+2 has these 
three values, _ 

v + ^A+ 

v + !2 = a 

w + z:-)8 ^A + a 4/B , 
which are therefore the three values of y. 

The first of those formulas is commonly known by the 
name of Cardan’s mle; but it is well knowm that Cardan 
was not the inventor, and that it ought to be attributed to 
Nicholas Tartalea and Scipio Ferreus, who discovered it 
much about the same time, and independently of each 
other. (See the Jlistoiical Introduction.) 

The formul® given above for the roots of a cubic equa- 
tion may be put under a different form, better adajited to 
the lutrposes of aritliuietical calculation, as follows* 

= - 1. therefore s = - 1 x - 


Because 


3’ 


3 


» + 2= 4/A~-Ji^ : thus it appears that the three 
vA 


, hence 


therefore the second formula of last article gives y — 
2 

V10 + n/ 108 - ^ expression in- 

volves a radical quantity, let the square root of 108 he 
takeu and added to 10, and the cu be root of the sum 
found; thus we have >^10+ ,^108 = 3’732 nearly, and 

one of the values of y to be 2 ‘732 - ‘732 = 2 . 

In finding the cube root of the ladiCLd quantity 
>yi0+ JIQS, we have taken only its approximate value, 
so as to have the expression for the root under a rational 
form, and in tliis way we can always find, as near as we 
jdease, the cube root of any surd of the foim a+ Jl, 
where & is a positive number. But it wull sometimes 
happen that the cube root of such a surd can bo expressed 
exactly by another surd of the same form; and accord- 
ingly, in the present c^e, it appears that the cube root 
of 10 -p ^/T^_is 1+ V3, as may be proved by actually 
raising 1+^3 to the third power. Hence we find 


2 

^lO+ViOS 1 + VS “ (T^ ^3)(1 + V3) 
that y- 1 + V3 + 1 = 2, as before. 

The other two values of y will be had by substituting 

1 + ^/3 and 1 - for ^A and in the second and 

third formula of last article, and restoring the values of a 
and j8. We thus have 

X (1+ + (1 - 73;= - 1 

+ _ _ 


2 fI-V3) 


- (1 - ^/3) ; 


x(l - v/i3)- -1 


y - — 2 

- V-9. 

So that the three values of y are 
d-2, -1+V^, 

and since a; -y - 1, the corresponding values of a- s 
+ 1, -2+V"9, -2-V^9. 


of y may also be expressed thus : 

y= Jr 


i/=fi^A - . 

91. To show the manner of aijplyiug tliase foruiulfle, let 
it bo required to determine x from the cubic equation 
+ 3 j?® -1- 9j; — 13 = 0 . 

As this equation has all its terns, the first step towards 
its resolution is to transform it into another "wLch shall 
want tho second term, by substituting y - 1 for a? as 
directed (Art. 84). The operation will stand thus : 

£B® = y'’ - 3y2 -f 3y - 1 
+ 3^== +3y2-6y-l- 3 

-f- 9 j3 = - 1- — 9 

-13= -13 


adding these, tho ti-ansfornied equation is 
y3 + 6y - 20 - 0 , 

which being coinjiared with the general equation, 
y® + (?y + r = 0, 
gives q=Q,r= -20; hence 




Tlius it ai»poars that one of the roots of tho piuposed 
equation is real, and the other two imaginary. 

The two imaginary roots might have been found other- 
wise, by considering that since one root of the equation is 
1, the equation must be divisible by x -I (Art. 78). 
Accordingly, the division being actually porfonuod, and 
the quotient put = 0, we have the quadratic equation, 
a:2-}-4./C+13 = 0; 

which gives «= - 2± J the same imaginary values 
as before. 

92 In the apiilication of the iirecodiiig fonnul.e to tlie 
resolution of the equation y® + yy + 7’ = 0, it is necessary to 
find the square root of -^(j^ + ; now, wdien that quantity 

is positive, as in the equation y’ -i- Oy - 20 — 0, 'wliich was 
resolved in last article, no difficulty occurs, for its root may 
be found either exactly or to as great a degree of accuracy 
as we please. 

As, however, the coefficients q and r are inde2)endent of 
each other, it is evident that q may bo negative, and such 
that is greater than \r^. In this case, the expression 
572®+!^'® wdl be negative, and therefore its square root an 
imaginary quantity ; so that all the roots appear under an 
imaginary form. But we are certain (Art. 81) that every 
cubic equation must have at least one real root. The truth 
is that roots are frequently real, though they aiipear under 
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au iinaginaiy form. Take, for instance, the equation 
?/■* - Gy + 4 = 0, of which the roots are found, to be 

y= 4/ 2 + 2 + 4/ 2-2 

y = « 4 / 2 +_2 + ^ 4/2-2J£T 

y = /34/2 + 2V-l + fl4/5-2v'^ 

It will bo found by actual involution that the iinaginary 
expression 2 + 2^-l and 2-2 are the cubes of 
- 1 + J - 1 and - 1 - respectively, whence by 

substitution we find 

y = 2, y=l + 73, and y = l - JT. 

93. We shall now prove, that as often as the roots of 
the equation x^ + qx + r = 0 are real, q is negative, and 

greater than and, conversely, that if ~q^ be 
greater than the roots are all real. 

Let us suppose a to be a real root of the proposed 
equation ; 

Then x^ + qx + r = 0, 

And a^ + qa + r=0. 

And therefore, by subtraction, x'' - -h q(x - €i) = 0 } 
lienee, dividing hy x~ a, we have 

£^-hax+a^ + q = 0 . 

This quadratic equation is formed from the two remain- 
ing roots of tlio proposed equation, and by resolving it wo 
find 

And as, by hyiiothosis, all the roots are real, it is 
endent that q must necessarily be negative, and greater 
tliiin ^ f(jj. otherwise the expression - q would 

bo imaginary. Let us change the sign of q, and put 
7 = ^ > thus the roots of the equation ar’ - q'jj + r =* 0 

wUl be 

a, Jd, -\a- Jd, 

and hero tZ is a positive quantity. 

To find an expression for r in terms of a and d, let 
la^ + d be substituted for q in the equation a^ — qa+rs=0, 
we thence find r~ - + ad so that to compare together 

the quantities q and r, we have those equations, 
q<={a" + d, r= -\a^ + ad. 

In order to make this comparison, lot the cube of \([ be 
taken, also the square of i?*, the results are 

■h^ = + i^^d + , 

and therefore, by subtraction, 

^Zd{\a^-\df, 

Now the square of any real quantity being always positive, 
it follows that Zd{\a^ - \dY will be positive when d is posi- 
tive; hence it is evident that in this case must be 
greater than -jr^, and that cannot be less_thaii 
less d be negative, that is, unless ~\a + ^d, -\a - »Jdf 
the two other roots of the equation are imaginary. If we 
suppose d~0, then and the roots of the equa- 

tions, which in tliis case are also real, two of them being 
equal. 

Upon the whole, therefore, we infer, that since a cubic 
equation has always one real root, its roots wiU be all real 
as often as q is negative, and ~q^ greater than and 
consequently, that in this case the fonnulie for the routs 
must express real quantities, notwithstanding their imagm- 
ary form, 

94. Let 2/5 - r/y + /• =* 0 denote any equation of the 
form which has been considered in last article, namely, 
that which has its roots all real; then, if we put a= 


one of the loots, as expressed by the first 
fonnida (Art. 90} will be 

y = 4/ £* + 6^—1+ 4/ a — b fj — i . 

This expression, although under an imaginary form, must 
(as we have shown in last article) represent a real quantity, 
although we cannot obtain it by the ordinary process of 
ai'ithmetic. 

The case of cubic equations, in which the roots are all 
real, is now called the irreducibU case. 

It is remarlcable that the expression 

^/a + b + *Ja-b J-l , 

and in general, 

^ £t + & /y/ — i + a — b .J ~ \ f 
where n is any power of 2, admits of being reduced to 
another foim, m Avliich no impossible quantity is found. 
Thus, ^a + b j^+ J 2a + 2^a^ + b% 

and i/a + b J~l+ jt/a-b = 

J{j2a + 2^a^ + b^ + 2 , 

as is easily proved by first squaring and then taking the 
square root of the imaginary formidie. But when n is 3, 
it does not seem that such reduction can possibly take place. 

If each of the siiids be expanded iuto an iiifiiiito series, 
and their sum be taken, the imagiMaiy quantity ^/ - 1 
wiU vanish, and thus the root may bo found by a direct 
process. 

Sect. XII. — Solution op Biquadeatio Equations. 

95. When a biquadratic equation contains all its terms, 
it lias this fonii, 

u;"* + Ax' + Bx’® + Cu! + 33 =5 0 , 

where A, B, 0, D denote any known quantities whatever 

We shall first consider pure biquarliatics, or such as con- 
tain only the first and last terms, and therefore are of this 
fomi, « b\ 111 this case it is evident that x may be 
readily had by two extractions of the square root; by the 
first we find as® = 6®, and by the second « =» 6. This, how- 
ever, is only one of the values which x may have; for since 

= therefore but x*-¥ may bo resolved 

iuto two factors and j?® + i®, each of which admits of 

a .similar resolution; for a;® - fr = (a; - &)(.» + 6) and jj® + 5® 
= {x-h ){x + h ). Hence it appears that the 
equation ar^ - = 0 may also be expressed thus 

{x-h){x + h){x-l J^V){x + b 
so that X may have these four values, 

+ 6 , - 6 , 

two of which are real, and the others imaginary. 

9G. Next to pure biquadratic equations, in respect of 
easiness of resolution, are such as want the second and 
fourth term.s, and tlierefore have this form, 
a;‘ + g'a;® + 5 = 0 . 

These may be resolved in the manner of quadratic equa- 
tions; for if we put y^x% we have 

y®+72/ + s = 0, 

from whidi wc find y — — ^ and tlierefore 

97. When a biquadratic equation has aU its terms, the 
manner of resolving it is not so obvious as in the two for- 
mer cases, but its resolution may be always reduced to that 
of a cubic equation. There are various methods by which 
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sucli a xeduction may be effected The following, which 
we select as one of the most iiigenions, was first given by 
Euler in the Fetershurff Commentaries, and aftenvards cx- 
plamed moie fully in his JUleuients of Aljehra. 

We have already explained, Art. 92, how an equation 
which is complete in its terms may be tiansformed mto 
another of the same degree, but which wants the second 
term; therefore any biquadratic equation may be reduced 
to this form, 

r = 0, 

where the second term is wanting, and where p, q, r, de- 
note any known quantities whatever. 

That we may form an equation similar to tlie above, let 
us assume y — Ja -H + ^c, and also suppose that the 
letters a, Zi, c denote the roots of the cubic equation 
s® -t- -f Q 2 — E = 0 j 

then, from tlie theory of equations we have 

a-i-& + c= -P, uZi-hac4'&c = Q, a6c = R. 

AVe square the assiuned formula 

y= Jc,_ _ 

find obtain y^ = a + b + G + 2 ( Jab -h Jac + jbe), 
or, substituting - P for «-!-& + c, and tiansposmg; 

3/2 4- P = 2( Jed 4 Jac 4 Jbe) . 

Let this equation be also squared, and wo have 

2P2/2 4 P® = 4(ab 4 ac 4 bo) 4 8(Vt?5c 4 Vab'^c 4 Vttk®) ; 

and since 4 ae4 be = Q, 

and Va®ic 4 Vabh 4 v' ah = i^abc(Ja 4 4 Vc) = VR . 1 /, 

the same equation may be expressed thus: 

3/442Py24P2 = 4Q48 VR. 3 /. 

Thus we have the biquadratic equation 

3/44 2Py2-8 ^.3/4P®-4Q = 0, 
one of the roots of which is y = Ja-^- Jh->r Je, while a, b, c 
are the roots of the cubic equation z® 4 Pv® 4 Qz - E = 0. 

98. In Older to apply this resolution to the proposed 
equation if +pif 4 4 r = 0, we must express the assumed 

coefficients P, Q, R by means of p, q, r, the coefficients of 
that equation, Por this purpose, lot us comiiaro the equa- 
tions 

lf+py'^+q!/±i'=0, 

3^4 2Py2-8^y4P®-4Q = 0, 


and it huiiiediatcly appears that 

2P=P, -8v'R = 2» 

and from these equations we find 



P2-4Q = y 


R: 


I 

04’ 


Hence it follows that the roots of the proposed equation 
are generally expressed by the formula 
y= J~a>-\- Jb-k- J~c-, 

where a, &, c denote the roots of this cubic equation, 




Put to find each particular root, we must consider, that as 
the square root of a number may be either positive or nega- 
tive, so each of the quantities Ja, J\ Jc may have 
either the sign 4 or - jirofixed to it, and hence our 
formula will give eight different expressions for the root. 
It IS, however, to be observed, that as the product of the 
three quantities Ja, Jb, Jc must be equal to J^ or to 
when q is positive, their product must be a native 

quantity, and this can only be effected by making either 
one or three of theih negative; again, when q is negative, 


their product must be a positive quantity; so that in tliis 
case they must either be aU positive, or two of them must 
bo negative. These considerations enable us to detcinune, 
tlut foiu- of the I'lght expressions for the loot belong to the 
case in which q is positive, and the other four to that in 
which it IS negative 

99. We sbti.11 now give the result of the preceding in- 
vestigation in the form of a practical rule; and as the 
coefficients of the cubic equation which has been found 
involve fractions, we shall transform it into another, in 

which the coefficients are integers, by supposing c = -. 


Thus the equation 


z®4|z2 4 


— 4r 


becomes, after reduction, 

z;® 4 2pv^ 4 {p~ - 4r)« - // = 0 , 

it also follows, that if the roots of the latter ocpiation 

are a, b, c, the roots of the former arc 7 , , , , so that 

) } > 4 4 ' 4 ’ 

our rule may now be expressed thus : 

Let if-\-pif + qy-\-r = Q be any biquadratic equation 
wanting its second term. Porm this cubic equation 


V® 4 4 Oj® - 4r)i> = 


and find its roots, wdiich, let us denote by a, b, c. 

Then the roots of the proposed biquadratic equation are. 


when q is negative, 

2/ = ^(Va4Vh4Vr), 
y=h (»/a Vc) ,_ 

1 ( - a/« 4 V S - Vc) , 
y—^2 (-\'a—i</b+\tc). 


wdicii q is positi\e, 

2/ ='ir ( - Va- V7i - Vc) , 
y=i I -y a +yb 4y c) , 

2/ = a 

y=i^{^a+Vb-^c). 


100. As an example of the method of resolving a bi- 
quadratic equation, lot it bo required to delurnime the 
roots of the following, 

se^-25u}^ + G0x-3G^0. 


By comparing this equation with the general formula, we 
have p= - 25, q— + GO, r — - % hence 

= - 50, 2 ^® -ir = 7 G9, (/ = 3000 , 
and the cubic equation to bo resolved is 

t;3-50i;®47C9y-3G00 = 0; 


the roots of wMch are found, by the rulori for eubies, to 
bo 9, IG, and 25, so that Ja = 3, Jb = i, c = 5. Now 
in tins case q is positive, thoiefure 

a; = i(-3-4-n)= -6, 
a;=|(-3444r))=43, 
a;=?(43-44r))=42, 
m:=^(4344-D)=41. 

101. We have now exjilained the pailicular rules by 
which the roots of equations belonging to each of the first 
four orders may be determined; and tliis is the greidest 
length mathematicians have been able to go in the direct 
resolution of equations; for as to those of tho fifth, and all 
higher degrees, no general method has hitherto been found, 
either for resolving them directly, or reducing them to 
others of an inferior degree. 

It even ajipears that the formulae wdiich express tho roots 
of cubic equations are not of nniversal ajiplioation ; for in 
one case, tiiat is, when the I’uots are all real, they become 
illusory, so that no conclusion can be draw'u from them. 
The same observation will also apply to tho furinulae for 
the roots of biquadratic equations, because, before they can 
be aiqjlied, it is always necessaiy to find the roots of a 
cubic equation. But both in cubics and in biquadiutic 
equations, even w'hen the fonnuhe involve no imaginary 
quantities, and therefore can be always applied, it is more 
cohveuient in practice to employ other methods, Tvliich we 
are hereafter to explain. 
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Sect. XIII. — Solution op Equations in which certain 

RELAITONS ARE KNOWN TO EXIST AMONGST THE HoOTS. 

102. Wlieu the* coofficieiits of the terms of an equation 
form the same numerical series, whether taken in a direct 
or an inverted order, as in this example, 

+1 = 0 , 

it may always be transformed into another of a degree de- 
noted by half the exponent of the highest power of the 
unknown quantity, if that exponent be an even number; 
or half the exponent diminished by unity, if it be an odd 
number. 

The same observation Avill also apply to any equation of 
this fonn, 

+ pax^ + Q'ftV -^rpoi^ii + = 0 . 

103. That we may effect the proposed transformation 
upon the equation 

+px +1=0, 

let every two terms which are equally distant from the 
extremes be collected into one, and the whole be divided 
by tlien 

-^‘ + ^+i3(j! + ^)+ry = 0. 

Let us assume , l 

« + - = «; 

X ^ 

then a® + 2 + -“ = A and + \ — -2 . 

Thus the equation i»^ + ^+i>(-» + ~) + <? = 0, 

becomes z^+pz+q--2^Q 

and since a; + - = 2 , therefore — zoj + 1 = 0 . 
a; ' 

Hence, to determine the roots of the biquadratic equation 

+y)J58 + ^ 1 a- 0 ^ 

we form the quadratic 

a^+ju3 + (^-2 = 0, 

and find its roots, which, let us suppose denoted by z’ and 
/' ; then the four roots of the proposed equation wiU bo 
found by resolving two quadratic equations, viz. 

a® - g'£|j+ 1 s=> 0, - ^'x +1 = 0. 

104. It may bo observed, respecting these two quadratic 
equations, that since the last term of each is unity, if wo 
put a, a' to denote the roots of the one, and J, h' those of 
the other, we have from the theory of equations, aa'= 1, 

and therefore a' = - ; also hU = 1, and = v : now a, a\ h, 

a,’ > 5 } f 7 

V are also the roots of the equation 

+pa^ + qa^ +px + 1 = 0. 

Hence it appears that the proposed equation has this 
property, that one-half of its roots are the reciprocals of 
the other half ; and to that circumstance we are indebted 
for the simplicity of its resolution. 

105. If the greatest exponent of the unknown quantity 
in a reciprocal equation is an odd number, as in this 
example, 

flj® +po(/^ + qa^ + qx^ Jtqjx + 1=0, 
the equation wiU always be satisfied by substituting - 1 
for X] hence, -1 must be a root of the equation, and 
therefore the equation must bo divisible by« + l. Ac- 
cordingly, if the division be actually performed, we shall 
have in the present case 

s^ + ip- Vjufi -{p-q~ V)o/^ + (^ - l)a? + 1 = 0 , 
another reciprocal equation, in which the gi’eatest oxiionent 
of a; is an even number, and therefore resolvable in the 
manner we have already explained. 

106. As an application of the iheoiy of reciprocal equar 
tions, let it be proposed to find x from this equation. 


ceS+1 

where a denotes a given number. 

Every expression of the foim »" + 1 is divisible by af + 1 
when n is an odd number. In the present case, the 
numerator and denominator heing divided by a;+ 1, the 
equation becomes 

a!*-£c'^+a)S-z+l _ 
a,'^ + 4a;3 + e x® + 4a: + 1 “ ^ ^ 
and this again, by proper reduction, becomes 
(a - l)j;:^ + (4tt+l)a;® + (Ga- 1)0;® + (4a + l)d5 + ct - 1 = 0 J 

, . 4<t+l 6rt-l 

and, puttmg yj = 2 = , 

X* -hpx^ + qx^ +px + 1 = 0 ; 
a reciiirocal equation, resolvable into two quadratics. 


Equations which have Equal Hoots. 


107. When an equation has two or more equal roots, 
these may always be discovered, and the equation reduced 
to another of an inferior degree, by a method of resolution 
which is peculiar to this class of equations. 

Although the method of resolution we are to employ 
wdU apply alike to equations of every degree, having equal 
roots, yet, for the sake of brevity, we shall take a biqua- 
dratic equation, 

X^ +PX^ + qx^ + 7’J3 + s = 0 , 

the roots of which may bo generally denoted by a, d, e, 
and d. Thus we have, from the theory of equations, 
(x - a)(x - li)(x -c)(x-d)-x^-h px^ + + rj? + « . 

Let us put 


A = 
A' = 


(x - adx - l/Vx - c), A" = (x - aVx • 
{x - a){x - 6)(x - d), A'" = (jj - 


then, by actual multiplication, wo have 


-eXx-d), 
• c)(x - d ) : 


A =a,3-, 


A' ='J? 


Af' =0,'^— a 


-Z)Us 

-4 

-a] +ac] 

— e > > a— 

-d J +cd S 




+ ab) 

x^+ac >»- 

+ ^4 

+ah ) 

;® + ad y ®- 
+ bd) 
+ae 
?+ad 
+cd 
+ dc) 


-0 > JB^+Sd > x—hedi 
~d) +c(2) 


and taking the sum of these four equations ; 


A+A'+A"+A'"=4»3~3a^ 

+2a6 

-2b 1 

II 
+ + 

-So ( 

-3d) 

+ 26c 


+ 26(2 


+2cd 


X 


-dbo 

■-ahd 

~acd 

-led. 


But since a, i, c, d are the roots of the equation 
!i^+pa?+qx^+rx+3=0 f 
we have - 3(a+ &+ c+ d) = 3p , 

2 (cib + ac + ad + Jc + + cc^ = 23 , 

A+A'+A"+A'"=4A^+3pic2+23aj+r. 


This i-esult expressed in its most general foim is os 
follows ; — ^Let A represent the product of all the diJfferenoes 
jj-a, &c., except one, 2A, the sum of all such products, 
then iSA = + {n - l)px*~’^ + {n - '2)qx*~^ + ifec. 

108. Let us now suppose that tlie proposed biquadfatio 
equation has two equal roots, or a=&; then « 
and since one or other of these equal factors enters each . 
of tlio four products A, A', A", A% it is evident that 
A + A' + A" + A"', or 4 j!® + dpx^ +2qx+r must be divisible 
hy X- a, 01 x-h. Thus it appears that if the proposed 
equation 
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+ qx‘^ + 7-u; + 5 = 0 

have two equal roots, each of them must also bo a root of 
&is equation, 

4:jt^ + 3^3^;- + 2(jx + r — 0; 

for wlic-u the first of those equations is divisible by {x - a)-, 
the latter is necessarily divisible by as - a. 

Let us next suppose that the proposed equation has 
three equal roots, or «=6 = c; then, two at loast of the 
three equal factors x- a, x~ b, x~c, must enter each of 
the four products A, A', A", A'", it is evident that 
A + A' + A"+A'" or must be tivice 

divisible by « — a. Hence it follows that as often as the 
proposed equation has three equal roots, two of them must 
also be equal roots of the equation 

+ ^qx + r = 0 . 

109. Proceeding in the same manner, it may be shown, 
that whatever number of equal roots are in tlie jiroposecl 
equation 

a;* +px^ + qx^ + + s = 0 , 

they will remain, except one, in this equation, 

4a:® 4- 3/w:2 + 22'a: + r = 0 , 

which may be derived from the former, by multiplying 
each of its tenns by the exponent of x in that term, and 
then diminishing the exponent by unity. 

no. If we suppose that the proposed equation has two 
equal roots, or a = b, and also two other equal roots, or c = cf, 
then, by reasoning as before, it will appear that the equa- 
tion derived from it must have one root equal to a or h, 
and another equal to c or i j so that when the former is 
divisible both by {x a)® and (a; - c)®, the latter will bo 
divisible by (x-a) (x-c). 

111. As a particular example, let us take tins equation, 
a® ~ 1 3^:4 + 67«® - 17^2 + 21 Ga: - 1 08 = 0 , 

and apply to it the method we have explained, in order to 
discover whether it has equal roots, and if so, what they 
are. We must seek the greatest common measure of the 
proposed equation and this other equation, wliidi is formed 
agreeably to what has been shown (Art. 109), 

5x^ - 52a:® + 20^2 _ 34:2x -f 216 = 0 j 
and tho operation being performed, we find that they have 
a common divisor, a:®- 2 la;- 18, which is of the 
third degree, and consequently may have several factors. 
Let us therefore try whether the last equation, and the 
following, 

20.C® - 156a:2 + 402a: - 342 = 0 , 
which is derived from it by the same process, have any 
common divisor ; and, by proceeding as before, wc find 
that they admit of this divisor, a; - 3, which is also a 
factor of tho last divisor, a:® - Sa:® H- 2 la; - 18 ; and therefore 
the product of the remaining factors is immediately found 
by ^vision to be x^-5x + 6, which is evidently resolvable 
into a; - 2 and a: — 3 , 

Thus it appears that the common divisor of the original 
equation, and that which is immediately derived from it, 
is {x-2) (a; -3)®; and that the common divisor of the 
second and third equations is a: - 3. Hence it follows 
that the proposed equation has (a; -2)® for one factor, and 
(x ~ 3)® for another factor, and may therefore be expressed 
thus, (x - 2)® (x — 3)® = 0. The truth of this conclusion 
may be easily verified by multiplication. The five roots 
are 2, 2, 3, 3, and 3. 

112. The property proved in Art. 107 enables us to 
establish numerous relations between the coefficients and 
roots of an equation, in addition to the fundamental one 
established in Art. 79, such as the following ; — 

vSince a?" +;)a;'*~‘ -f qx'^^ + &c. = (a; - rt) (a; - 5) (x - c) <fec* 


and nx'-^ + (m - + {n - 2)^a;”~® + &c = 

{x - b){x - c) . . . +{x~ a)(x -c). .. + ... 
by division 

+ (x- l)pa:”-» + (n - 4- &c. 


4-2a;’‘'®-|- &c. 
a:-c 


*• 


x~b 


Or 


where S^, fSg, S3, <Src., are the sums of tho first, second, 
third, &a, powers of the roots of the equation. 

Multiplying out and equating coefficients, wc get — 
(ti-l)p = Si 4 -;?p 
(n - 2)2 = Sa 4-p!Si 4- wi 
(/I - 3 )r = S3 -f-pSa + 2S1 + nr 
See. = &G. 

S,4-p = 0 
S 2 +pSi 4-22 = 0 

S 3 4 -i;S 3 4 - jSi 4 - 3r = 0 

iSk c. SuC. 

Ex. 1. As a particular case, take tho cubic equation 
a® 4 - ja; 4 - r = 0 . 

Here Si = 0 

S.,4-2(/ = 0 
B> 3/'=0 

2S^=s/, s,=r>p'. 

The last may bo written — 

§.0. 

6 3 3 

?>., ifa4-&4-c=0, then ivill 

flS ^ ^ ^ 7,3 ^ j ;3 


From Sr 4- ; 


Or 


6 3 

Sfi 4- ?’Sj = 0, wo get 
Sr 


2 




I . I®, etc. etc. 
Ex. 2. Take the biquadratic equation 
a:’ 4- 2a:® 4- ra: 4- .9 = 9 


7 


Here 


Si=0 
Ssj4-2r/ = 0 
S3 4- Sr* = 0 

3^4-2824-45 = 0 

834-2834-rS2=0 

s,=s,.|+s, 


i.e., if a4-i4-c4-d=0. 


2 


Equations whose Hoots are Rational 

113. It has been shown in Art. 79, that tho last term 
of any equation is always the product of its roots taken 
with contrary signs Hence, when tlie root.s are rational, 
they may bo discovered by the following nilc; 

Bring aU the terms of the equation to one side; find 
all t^e divisons of the last term, and sulwtitiite them .sue 
cessively for the unknown quantity. Then each divisor, 
winch produces a result cipial to 0, is a root of the 
equation. 

Ex. Let A® - 4.r3 - 7a?4- 10 = 0 . 
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'I'he divisors of 10, the last term, are 1, 2, 5, 10, each 
of ivhich may be taken either positively or negatively j and 
these being substituted successively for x we obtain the 
following results : 

By putting +lfoxa;, 1— 4- 7+10= 0, 

_1, _i_ 4+ 7 + 10= 12, 

+2, 8- 16-14 + 10= -12, 

-2, -8- 16 + 14 + 10= 0, 

+ 5, 125-100-35 + 10= 0. 

Here the divisors which produce results equal to 0 are 
+ 1, - 2, and + 5 j therefore these are the three roots of 
the proposed equation 

►Sect, XIV. SoLirTiour of EQUATIo^’•s by Approxi- 
mation-, 

114 When the roots of an equation cannot be accu- 
rately expressed by rational numbers, it is necessary to have 
recourse to methods of approximation ; and by these -we 
can always determine the numerical values of the roots to 
as great a degree of accuracy as we please. 

The application of methods of approximation is rendered 
easy by means of the following proposition : 

If two numbers, either whole or fractional, be found, 
which, when substituted for the unlcnown quantity in any 
equation, produce results with contrary signs, we may 
conclude that at least one root of the proposed equation 
is between those numbers, and is consequently real. 

Let the proposed equation be 

a;3_5a:2 + i0a:-15 = 0 , 

which, by collecting the positive terms into one sum, and 
the negative into another, may also be expressed thus, 
a!’ + 10a;-(Sa;2 + 15) = 0j 

then, to determine a root of the equation, we must find 
such a number as, when substituted for x, -will render 
x^+10x^5x^ + 15. 

Let us suppose x to increase and to have every degree 
of magnitude from 0 upwards in the scale of number j 
then x'^+lOx and Cj 3 ®+ 15 will both continually increase, 
but -with different degrees of quickness, as appesirs from 
the following table : — 

Successive values of a; ; 0, 1 , 2, 3, 4, 5, G, &a 

of a;3 + 10,rj 0, 11, 28, 57, 104, 176, 27G, &c. 

of 0a;2 + 15j 15, 20, 35, GO, 05, 140, 195, &c. 

By inspecting this table, it appears that ivhile jc inci’eases 
from 0 to a certain numerical value, which exceeds 3, the 
positive part of the equation, or ic® + lOa?, is always less than 
the negative part, or 5x^ + 15 so that tlie expression 
af* + 10a; — ( 6 a;® + 15) or a;® — 6 a;® + lOo; — 15 
must necessarily be negative. 

It also appears, that -when x has increased beyond tliat 
numerical value, and which is evidently less than 4, the 
positive part of the equation, instead of being less than the 
negative part, is now greater, and therefore the expression 
c^-5x^ + lQx-15 

is changed from a negative to a positive quantity. 

Hence we may conclude that there is some real and 
determinate value of x, which is greater than 3, hut less 
than. 4, and which will render the positive and negative 
parts of the equation equal to one another ; therefore that 
vjilue of X must be a root of the proposed equation; and 
as what has been just now shown in a particular case -will 
readily apply to auy equation Avhatever, the truth of the 
proposition is obvious, 

115. From the preceding proposition it will not bo 
difficult to discover, by means of a few trials, the nearest 
integers to the roots of en-y jiroposod numerical equa-tion ; 


and those being found, -we may approximate to the roots 
continually, as in the following example : 

_ 4j,.3 _ 3jj + 27 s_ 0 . 

To determine the limits of the roots, let 0, 1, 2, 3, 4, 
be substituted successively for x ; thus we obtain the fol- 
lowing corresponding results : 

Substitutions for x, 0, 1, 2, 3, 4, 

Results, +27, +21, + 5, -9, +15, 

Hence it appears that the equation has two real roots, 
one between 2 and 3, and another between 3 and 4. 

That we may approximate to the first root, let us sup 
pose x=2 + t/, where y is a fraction less than unity, and 
therefore its second and higher powers small in com- 
parison to its first power : hence, in finding an approxi- 
mate value of 2ft rejected. Thus we have 

a:*=+16 + 32i/, &c. 

— 4a;'* = - 32 - 48y, &c. 

-3a; = - 6-3?/ 

+ 27 =+27 


Hence 0 = 5-19?/ nearly, 


and 2 /=j^==' 26 ; therefore, for a first approximation we 
have a; = 2 *26. 

Let us next suppose a: = 2 *26 + 3 /'; then, rejecting as 
before the second and higher powers of y' on account of 
their smallness, and retaining throe decimal places, we have 

a/' « = *0075, and « = 2*2C + 3 /' = 2*2675. This value 

of a; is true to the last figure, but a more accurate value 
maybe obtained by supposing a; = 2‘2C75 + 3 /", and pro- 
ceeding as before. 

116. The method we have hitherto employed for approxi- 
mating to the roots of equations is known by the name 
of tlu method, of sixcessive sMhstitutiom, and was limb 
proposed by Newton. It has boon since improved by 
Lagrange, who has given it a foim which has the advivu- 
tage of showing the progi*ess made in the approximation 
by each operation. This improved form wo now proceed 
to ciqilain. 

Let a denote the whole number next less to tlio root 


sought, and - the fraction, which, when added to a, com- 
pletes the root ; then « = « + -. If this value of x be sub- 
stituted in the proposed equation, a new equation involving 
y win be had, which, when cleared of fractions, will noeos- 
sarily have a root greater than unity. 

Let 6 be the whole number which is next less than that 

root ; then, for the first approximation, wo have a; = a + 1 . 

But & being only an approxhnate value of y, in the same 
manner as a is an approximate value of x, we may suppose 

J + L then, by substituting 6 + ^, for y, we sliall have 

a new equation, involving only y', which must be greatei* 
than unity. Putting therefore 6 ' to denote the next whole 
number less than the root of the equation involving y', we 

have + and substituting this value in that of x, 
tlie result is 


x~a + f 

for a second approximate value of x. 

To find a third value, we may take y'‘=lf'+p}, and so 
on, to obtain more accurate approximations. 

1 — 76 
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Sect. XV. — Ixdeteemoate ritouLEm 


117. Wlien the conditions of a qne.stion are sncli tliai 
tlie iiiuubcr of uiikiioAVii quautitioa cxceodsj tlie number of 
equations, that question will admit *>f lunumciable solu- 
tions, and IS thorefoie said to be iudeteimmate. Thus, if 
it be required to find two numbers subject to no other hmi- 
tatioii than that their sum be 10, we have two unkiiowu 
quantities a and y, and only one equation, viz. ar-f y = 10, 
wdiieh may evidently bo satisfied by innumerable diiferout 
values of X and y, if fractional solutions be admitted It 
is, however, usual, in such questions as this, to restrict 
values of the numbers sought to positive mtegers, and 
therefore, in this case, we can have only these nine solu- 
tions, 

a; = l, 3, 3, 4, 5, 6, 7, 8, 9; 

2/ = 9, S, 7, 6, 5, 4, 3, 3, Ij 

which indeed may bo reduced to five j for the fii-st fom- be- 
come the same as the last four, by simply changmg x into 
and the contrary. 

118. Indeteiminate piobleins are of different orders, 
according to the dimensions of the equation which L 
obtained aftei all the unlcnown quantities but two have 
been eliminated by means of the given equations. Those 
of the first order lead always to equations of this form, 

ax + hy- c, 

where a, b, c, denote given whole numbem, and x, y, two 
numbers to bo found, so that both may be integers. That 
this condition may he fulfilled, it is necessary that the 
coefficients a, h, have no common divisor which is not also 
a divisor of o, for if a=switi!and ihQxiax-^hy^mlx 

+ mey = c, and dx + ey^^—', but c7, e, x, y, are supposed to 


be whole numbers, therefore is a whole number: hence 
m must be a divisor of c. 

We proceed to illustrate the manner of resolving inde- 
terminate equations of the first order, by some numerical 
examples. 

JSx. 1. Given 2 jj ■+■ 3y = 25, to determine x and y in whole 
positive numbers. 

From the given equation we have x — = 12 - ^ - 

Now, since x must be a whole nimiber, it follows 


that 


tzl 


must bo a whole number. Let 


Izl 

2 


«= z, then y = 1 + 22 ; and a: == 11 - 3;, where z might he 
any whole number whatever, if there were no limitation as 
to the signs of x and y. But since these quantities are 
required to be positive, it is evident, from the value of y, 
that 2 must be either 0 or positive, and from the value of 
X, that it must be less than 4j hence z may have these 
three values, 0, 1, 2, 3. 

If z— 0, z=»2, 2 = 3; 


Then 




= 11 , 

= 1 , 


x = d, 


= 2 , 

* 7 . 


I^x. 2. It is required to find all the possible ways in 
which .£G0 can be paid in guineas and inoidores only. 

Let X be the number of guineas, and y the nimiber of 
moidores. Then the value of the guineas, expressed in 
shillings, is 21 j!, and that of the moidores 27y; therefore, 
from the nature of the question, 21x + 27y = 1200, or, 
dividing the equation by 3, 7a; + 9y = 400; hence, proceed- 
ing as before, wo obtain 

7/ = 7o -3, 
x=61 -9o 


From the value of x, it appears that v cannot exceed 6, 
and from the value of y, that it cannot be less than 1. 


Hence if 2 ) = 1, 2, 3, 4, 5, 6, 

we have a; = 52, 43, 34, 25, IG, 7, 

y= 4, 11, 18, 25, 32, 39. 

119. Ill the foregoing examples the unknown quantities 
X and y have each a determinate number of positive values; 
and this wdl evidently be the case as often as the proposed 
equation is of this form, ax + hy = c. If, hoAvever, b be 
negative, that is, if the equation be of this form, ax - by 
= c, or ax = bi/ + c, wo shall have questions of a diflerent 
kind, admittmg each of an infinite number of solutions; 
these, hoAvcA'er, may be resoh’-ed in the same manner as the 
preceding. 

120. If an equation A\ere jjioposed involving three 
uuknoAATi quantities, as ax + Ly + cz = d, by transposition Ave 
havo (xx + by = d-cz, and, putting tZ - C 2 = c', ax + hy=s^c. 
From this last equation Ave may find values of x and y of 
this form, 

X = mi' -b nc', y = niv -f vid , 
or X = mr + iL{d - cz), y = m'r -b n'{d - cz ) ; 

AA'hero 2 aud r may be taken at pleasure, except iu so far 
as the values of x, y, 2 , may be leqiured to be all positive, 
for from such restriction the values of z and r may be con- 
fined Asithm certain hmits to be determined from the given 
equation. 

121. We proceed to indctonniimte jiroblenus of tlie second 
degioe • liniiting ourselves to the consideration of the for- 
mula y^ — a-^hx-\- cx^, Avhero x is to ho found, so that y 
may be a latioual quantity. The possibility of rendering 
the pi’oposed formula a squaro dejienUs altog other upon the 
coefficients a, h, c; and there ore four cases of the prubleni, 
the sohitioii of each of AAdiich is connected Avith some pecu- 
liarity in its nature. 

Case 1. Let a be a square number, the n, initting y- fui 
a, AA'e havo y^‘=^<j^ + hx + cx\ Suppose Jyd^bx -b cw- = <j -l- 
mx', then + bx-]r cx^ — 2gmx -b v/i-.c'-, or bx -b = 
2(/mx -b that is, 6 -b c*’ = 2r/m -b m^x’, hence 


X- 


2fjm—b 
c-m^ ’ 


y^ 


l,ji; + cX" 




Case 2. Let c be a square number = (/^; then, putting 
Va + Z'J? -b f/“X^ = m+gx, we find a + bx+ = 7 / 4 “ -b 2mtjx 
+g^x^, or a-^hx^m^ + imyx', hence Ave find 




bin — f/? //.“ — (i[i 
b — "Imy 


Case 3. When neither a nor c is a squaie number, yet if 
the expression a + hx + cx^ can be resolved into tAvo simple 
factors, aef+gx and ?i + Tcx, the irrationality may be taken 
away as foUoAvs : 

.Ajssurae Ja + bx + cx^ »>/(/+ V-dHh -b k'x) — ?/i(/-b gx), 
then (J+gx) (h -b he) = m^(/+ gx)% or h -b kx = m^(/+ gx) ; 
hence aa'C find 


and in all those formulae ni may he taken at pleasure. 

Case 4. The expression a + bx+cx^ may be transfonned 
into a square as often as it can be resolved into tA\'o iiarts, 
one of wdiich is a comjilete square, and the other a product 
of two simple factors, for then it has this form, + 
AA'herep, S', and ?’ are quantities Avhich contain jio power 
of j! higher than the first. Let u.s assume \kji^ p A- 
mq-, thus we haA-e p^ + gr ~p^ + 2mpq + 0Mr(/-^ smd /* = 27 ;i/j 
+m^g, aud as this equation involves only the first power 
of X, we may by proper reduction obtain from it rational 
A’alucs of X and y, as iu the three foregoing ca.scs. 

The appliaition of the preceding general methods of reso- 
lution to any particular case is very ea.y; W'c shall there- 
fore conclude AAdth a single example. 
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Uj;. It is required to find two square niimbers whose 
sum IS a given square iiuinber. 

Let a‘- be the given square number, and a;-, p-, the uuni- 
be rs requ ired , llieii, by the question, a‘’ + 3 ^- = a-, andy= 
— a*-. This equation is e’vaduntly of such a foiin as to 
be resolvable by the me thod em ployed in ease 1. Accord- 
iiigl y, by coin paiuig - jv- with the general expression 
Av/(/“ + ia; + wo have y = «, i = 0, e = — 1, and substi- 
tuting these values in the foriiiuloe. and also - n for + in, 
we find 

_ 2«71 

If a=n^+l', there results x = 2n, a = } 42 + 1 . 

Hence if r be an even number, the three sides of a rational 

right-angled triangle are r, ^0“ - 1, -f- 1. If r be an 

odtl number, they become (dividing by 2) ^ . 

For example, if r = 4^ 4, 4 - 1, 4-)- 1, or 4, 3, 5 are the 
sides of a right-angled triangle j if r = 7, 7, 24, 25 are the 
sides of a right-angled triangle. 


Sect. XVI. — Theorems or ExPANsroiJ. 

1. Binomial Theorem. 

122. To demonstrato this theorem, which has fur its 
object the expansion of (rt + as)" in the foim 
-l-Buj^ + drc., wo shall first find P and Q; and then de- 
termine the other coefficients A, B, &c, in terms of P 
and Q. 

( 1 .) 

it being assumed that the power of a product is tlio pio- 
duct of the powers of the factors, whatever be the 
index. 

. (2.) Let n bo a whole number. Since 
(1 H- aiV = 1 -P aj 
(1 +jj)2= 1 -H 2a;-l- JJ- 
(l -b ic)® = 1 4" 3J/ -b &C. j 

if we assume (1 + = 1 ■+ (w - 1) jj-P &c., and multiply 

both sides by 1 •+• j;, wo shall obtain (1 -I- a:)* = 1 4- 74 a: -f &o. j 
whence our induction is complete to prove that the 
numerical of coefficient x is the same as the index, 

(3.) Let II bo a positive fiaction^ • We may take 

(1 -h x)n == 1 4" Qa? -b &C. 

(1 4- a;)^’ = (1 -f Qa? 4"&o.r, 

(.r, 1 4-;7a? 4- &c. = 1 4- q^x 4- &c. (Case 2. ) 



(4.) If n be negative = - 774 

=1 +Wfa: 

= 1 - 774a; + &c. by division. 

Hence, generally the numerical coefficient of x is the same 
as the index. 

To obtain A, B, &c., in terms of the first and second 
terms, we break up x into two parts, y, t, which enables 
us to write the expression 1 4- a; in two different ways : 
l5?, retaining the parts of x in connection; 2rf, dissevering 
thorn. In the firsst form wo simply multiiily out, and 
thus exhibit a result not dependent on the properties of 
an index; except iil so far as relates to the first and second 
totiris. In thfe second fbrm we apply the nrooerties of an 


index to every term. The consequence ib, tliat the latter 
form, beanng a more intimate connection with the pro- 
perty of an index Ihiui the former, is more determinate 
than the uthei. The comoaiison of the two rosiills com- 
pletes the deiiionstiatioii. 

I. (l-|-a;)*=(l 4-7/4--)" 

= 14-74 (?/4 -l) -f-A( 7 / 4 -s) 24 -B(?/ 4 -») 3 -i-&c. 

= l4-74//4-A7/“ 4-B//‘* 4-&C. 

4- 7is 4- 2A7/S 4 - 3Bi/2si 4 - &c. 

4" &c. 4 * &c. 

II. (^-^x)“ = (l-^-^/4-s)“ = (^+z4■7/;' 

=(!+»)• (l+jfj)- 

= (!+*) + + 

= (1 4- c)* 4- 7i(l 4- «)*“^i/ 4- A(1 4- !;)'*“V+ 

= 14-747/ -fA?/2-|-&C. 

4- 74S 4- 7! (u — 1 )a?/ 4- A(74 - 2)S7/2 -f &c. 

-j- tStc. -p &c. -p &c. 

Now, as these tw’O expansions are tlie expansions of the 
same thing in the same form, tlio coefficients of e, zy, zy\ 
ikc., must be the same m botL Coin 2 )aring tliom, we get 
74 = 74 , 2A = 74(74 - 1 ), 3B = A(?4 - 2) Ac. 

■i 7 1 ( 74 - 1 ) A(74-2) 77 ( 74 - 1 ) (74-2) 

1.2' 3 1.2.3 


&c = &c . , and finally, whatever 74 be. 


(1 4- a;)" = 1 4 - nx 4- j;2 -p q. 


Cor. 1. If 74 is a positive wliulo number, the series is 
finite, since oveiy terra after the (?4 -p l)th will involve 74 — 34 
as a factor. 

Cor. 2. Since the coeffioients, when the index is a whole 
number, are the losults of simific multijilication, they are 
necessanly w'holo numbers, i.e., any such expression as 

is a whole number when 74 is such 


Cor. 3. The sum of the numerical coefficients is 2", for 
it is equal to (1 -P 1)’*, as will appear if wo wiite 1 for x. 

Cor. 4. The sum of the coeffieionts in the even places 
is equal to the sum of the coefficients in the odd. This 
will a]Di)car if w’c wi-ite - 1 in place of x. 

Cor. 5. If the index is a whole number, the coefficients 
from the end are the same as those from the begimiiug; for 
they occur at the beginning of (a?-P 1)” in the same positions 
as at the end of (1 4- »)«•. 

Cor. 6. The product 1.2.3 7’ is soraotimes expressed 

by the abbreviated form |Li With this notation the coeffi- 


cient of af in (1 -P a?)* may be wrttteu 



Cor. 7. The sum of the squares of the coefficients of 
(1 4- a;)* is the coefficient of in the expansion of (1 -Pa;)®", 

1271 

and is equal to • 


Examples. 

Ex. 1. (1 4 - J?) = 1 4- •" a? 4- X- -p ^ 

-p &G. 

= 1-2,4: -p3a;2-4a;3-P&c. 
generally (] +x)~''-l ~ }ix + x ^ - &e, 

and (1 - x)~ * = 1 -P 77a: -P x^ -P &c. 

Ex. 2. Find the coefficient of in 4 f 

The expression may be written 
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=a a!“(l — 2aj® + as^^)(l + 2a: + 3a:® + 4a!® + &c.) 

Tlie coefficient roq^nirecl is therefore that of in the 
last factor, viz. 6. 

3. Kndthcumof 1 +3„ + 3 "-^+ 4 

+ &C. 

By \\Titing 1 + 1 for 2, 1 + 2 for 3, <fec., this seiies may 
be broken up into the sum of 1 + « + + &c. 


and 


71 + 2 p + &c. 


The latter is n 


the sum required is 




1.2 

2“ + 7i2"“*. 


JSx. 4. Find the sum of 1 + ^ + ^ 


+ &C. 


„+i + 6^+v 


■^2 3 1.2 

Multiply by M + 1 ; the jiroduct is 

.’. the sum required is 

JEx. 5. K denote the product x(x - l)(a: - 2) . . . 
(a: ~ r + 1) whatever be r, and a similar notation be applied 
to y, and (aj+y), then 

1 . 2 ’' 


(a; + y)r = i>", +7'^r-iyi + 

We have (1 + a)* = 1 -r «.i«. -r- ^ ^ «■ ■^ 172.3 

(1 + a)^ = 1 + a® + &c. 

(1 + a)*+*' s= their product. 

But (1 + a)*+ 2 / s 1 4. (a; + y)^a + a® + SsQ. 

Equating coefficients of a" in the two expressions for 
( 1 + 0 )*'+'', and multiplying by 1 . 2 ... w, the required 
result is obtained. 

^x. 6. If X and n be less than 1, then (1 +a:)’‘<(l +«a:). 

For(l + a;)“=l+?te + ’i^^^^a:2+ . . . . 

Fx. 7. On the same hypothesis (^ +*)"■< 

Prove that (1 + a:)~" >1 - nx exactly as in the last 
example. 

^x. 8. If x<l; n>r<r+l; then (l + a:)’*>the sum 
of the first r+1 terms of the expansion; and < tlie sum 
of the first r + 2 tenns. 

£'x. 9. The difference between the sums of the squares 
of the even coefficients of the expansion of (I + jc)*, when 
n is an even whole number, and the sura of the squares 

* JL 

of the odd coefficients is ( - 1)^ I m . 

vlj; 

2 . Logaiithnic Tliewem. 

123. The definition of a logarithm is precisely the same 
as that of an index or exponent (Art. 21) viz. — tJie loganiJm 
of a product is ecpial to tJie sum of tlia logarithms of tits 
factors. Such being the case, wo are at liberty to employ 
the definition, either in the form first given, or in the 
algebraic form In this last form x is called the 

logarithm of y to the index or hase cl The base of the 
common or tabular logaritlims is 10 


Since 

But 
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124. Before pioceeding to the demonstration of the 
theorem by which a logarithm is expressed in the form of 
a senes, it may be as well to illustrate the definition as 
apphed to common logarithms. 

Is^, Since 1 is the logarithm of 10, we may inquire of 
wdiat is ^the logarithm; if we resume the form 10*= ^7, 
and write ^ for x, we have to inquire what is y. 

10^ = y, 10’^ X 10'- =2^®. 
10axl0^=10^^®'(def.) = 10, 

2 ^' = 10 and 2 / = 10 = 3.1022777, 

so that the utimber of which is the logarithm is not a 
whole number, but a fraction lying between 3 and 3^. 

In the same wuy, we may, but with great labour, ascer- 
tain the numbers of which any given fraction is the 
logarithm. 

'2d, The definition will evidently enable us to obtain e 
large number of logarithms, wffien a few have become 
knoivn. For example: Given log 2 = .30 103 to find 
log 4 and log 5. 

Log 4 = log (2x2) = log 2 + log 2 (def.) 

= 21og 2=. 60200; 

LogS-logf = l"gl0-log 3 
= l-Iog 2-. 60897. 

If in addition to log 2, lug 3 bo known, we can find a 
vast number of others. For example : Given- 
Log 3 = . 47712 to find lug C and log 72 . 

Log 6 = log 2 X 3 = log 2 + log 3 = . 77815 , 

Log 72 =log 8 X 9 = 3 log 2 + 2 log 3 = 1 . 85733 . 

125. To expand log (1 +j:) in terms of x. 

Since log 1 =0; the expansion must coimuence wuth the 
first power of x, the coefficient of which will depend on 
the radix or base. This coefficient we shall determine 
afterwards for the common logarithms. In the meantime 
W'e shall denote it by A. 

Let then log ( 1 + a?) = A.x + Ba?® + Ca:® + d:c. 

Put y + s for a? j then 


I. Log (l + 1 / + 5i) = A(7/ + S!) +B(i/ + s)2+&c. 

•^Ay +B?/2 +Ci/-^+&c. 

+ A« +2Bj/s+3Ci/s+&c. 

+ &c. + &c. 

II. Log (l+2/ + K) = log (1+7/) +Y~) 

= log (1 + y) + log (l + 

-Ay+Btf+Scc. 

+ Al 
. 1 + 2 / 

+ &C. 

= A2/+B?/®+&c. 

+ AK(l-7/+7/2-tte.) 

+ &C. 

Equating coefficients of z, yz, y\ <io., in the two ^ 
pansions, there results 

A = A, 2B = 

log(l+a;) = A^.. g-pg- 

a - 1, whore a is the hase of the system, 
A{a-l-i(a~l)2 + c<kc.| 

This expansion of log (l+a?) is not convergent, i.e., 
the terms do not diminish as we advance, but the contrary, 
when X is any whole number greater than 1. We can, howr- 
over, readily obtain from it a converging series for the dif- 
ference between the logarithms of the consecutive numbers 


126. Cor. If a: 
we have 1 


-A, 3G=-A 

. / K® .^•3 \ 
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b’»>r 


lug (1 +a;) = A^j; - ^ + &c.'j 
log (1 - a;) = - j; - 

Jog (1 +a:)-log (1 -a:) = 2A^a; + y + y + &(;^ 

Now log (1+ ar) - log (1 - ar) = log ^ , 
aud X has to bo found, so that shall be the quotient of 


1 4-«4 


2t6+l 


1 


-, + &c. 


•} 


consecutive numbers = 

w 

This gives x 

and = 

127. To aiqjly this formula to the calculation, of com- 
mon logarithms, we will commence by finding from it 
a few logai'ithnis of the & 3 ’stem for which A= 1. In this 
system 

1. H.= l.Ing2 = 2{i + l.i+&c} 

= . G93, 147, 2. 

a. If » = 4,log D-Iogi + aji + l-i+fa I 

-1,009, 437, 9. 

Hence log 10 = log 2 + log 6 

= 2.302, 585, 1, 

This system, for which A = 1 is the so-called Napierian 
system, which assumes no base, but defines a logarithm to 
bo such that the increment of the number shall bo the 
product of the number by the increment of the logarithm 
In this system the number of which the loganthm is 1 is 
2.718.... and is generally designated by the letter c. 

To pass from Napierian logarithms to common, wo 
observe that if = a; is the logarithm of n to the 

base r, and y to the base 10. Now, taking the Napierian 
logarithm of each side of this equation, we obtain a; = 
y Nap. log 10. 

Or v = ^ ^ 

Nap. log 10 2,302,585,1 

= .rx .4342944819 
= a’ X . 4343 very noai-ly. 

Tins multii)lior, which was previously denoted by A, is 
called the modulus of the common system of logarithms. 
A celebrated calculator of the last century, Mr A. Sharp, 
found it to be 

■ • 434294481903251827G5112S91891GG0508229439700 

58036C65G6114454. 

For further details on the construction and use of loga- 
rithmic tables, tlie reader is referred to the Article on 
Logarithms. 

3. Exponential Theorem. 

J 28. It is now required to expand a” in terms of x. 

1. Write 1 -f- a - 1 for a, and apply the binomial theorem ; 
the result is 


{1 + (a - 1)}* - 1 + x{a - 1) + {a - 1)2 + &c. 

Here the only term which does not contain a; is 1 j and 
the coefficient of x being traced tlirough the different terms, 
■■ f seen to bo 


a-l 


-|(»-l)«+|(a-I)S-&a 


Thus wiU softin CArt. 12C) to be the reciprocal of the 


modulus of the system of logarithms whose base is a: 
call it r. We have now to determine B, C, &c., in terms 
of r, from the foim of expansion 

a" == 1 + 7-a; + Bx^ + Cx'^ + &c. 

Write y + 2 is place of x ; then 


a2'+* = l+i(?/+a) 
= l+r?/ 


= l+r?/ +L7/2 +Ltc. 
+rz +2B'(/s + Ltc. 
+ &c. 


+ B(i/+s;)2+»S:c 


11. 


(t?-^‘=zay xa* =(l+»)/+3j?/2+&a) 

X(l+72 +Bs2 +&C.) 

= 1 +ry +By2 +&c. 

+r» +r^z+rB^fz +&c. 

+ &c. 

Equating coefficients of z, yz, yh, &c., in I. and II., 
we got 

r = r, 2B = ?'2, 3C = 5*B, &c. 

,.2 


and 




129. Now, since e is such (Art. 127) that e - 1 - 
i (e - 1)2 + ifec. == 1, and j’ = a- l-^(a-l)2 + &c., what- 
ever a be, it follows that when e takes the iilace of a, r 
becomes 1. 

e* = l+a; + -~ + ^^^+&c. 


=2.718281828450045... 


and putting x-1, 

Again e’’ = 

but since, ct* = 

■we have 


From this equation we have r = Nap. log a, a result 
obtained before. 

130. We may approximate directly to the value of r 
when a = 10, thus 


= 1 -?’a;+-= 


- &c. 


so that the coefficient of x in is - r. 

(a) * 

ciciit of X in is 


= 2. 302. 


Additional Examples. 

Ex. 1. To find the value to which ^1 + ^ approaches 


as m becomes larger and larger. 
By the binomial theorem 
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Ci+ir=i+«i+“-(’^iiYiY+te. 

\ mj m 1.2 \mj 

1-1 fi-iVi-^) 


1.2. a 

3 + &C. 

+ -+^2+.l'C. 

( CC \ flC^ 

1h — j approaclics the value 1 ■hx+Y~g **■ 
or e”, as m becomes larger and larger. 

Bx. 2. ^1 + approaches to e” ^1 - as7»increascR. 

Ex. 3. 7i’‘-^(ji-l)’‘ + '-^^^(a-2)“-&c 

=1.2...w 

when w is a whole number. 

7i-a,2 






Now I. = 

But e* - 1 = 1 + aj + + &c, ~l^x + ■— + drc. 

, •. II. (e" - 1 )* = flj* + + &c. 

Equating coefficients of x”' in I. and II., we get 

n* . n(n-lY njn-l) (n-2Y ^ , 

1.2...7i''l.2...a 1.2 1.2...TC 

which ia the required result. 

Cor. "When r is less than n, 

rC - 77(71 - !)’■ + —" — ^" (77 - S)*" - &c. = 0 . 

Ex. 4. The logarithm of a number to the base a* is 
a mean proportional between its logarithms to the bases 
a and a*'^. 

If X, y, z, are the logarithms to the three bases in order, 
we have 

{a^y ~ ay => {a”'“)* 

'nx = y 
nx = 77-2 

consequently x- — yz 

Ex. 5. e’ > 1 + TT, whatever be a:. 

If X be positive, or if it be negative and less than unity, 
the expansion may bo thrown into the form 

e.= l+.+ ^(l+S) + &0. 
every term of which after 1 + ar is positive. 

Ex. G. 

■77 

For c*>l+a; .'. C">1 + - 

77 

*. «7*>(l + 77)" 

Hence e.li>3i 

e.22>32 

e?7’‘>(l+77)’‘ 

and, bymiJtiplication, +77)*. 

Ex. 7. If 77 be a whole number > e, 77"+^ > (77 + 1)**. 

By the demonstration of Ex. 6, 

<?77''>(l+77)’‘ 

But n>e 77*+^ >(1+77)*. 

Ex. 8, If 77’^*S=(77 + 1)*, then 77>1<«. 


For 77 is evidently > 1. If then wo suppose 77>1<2, 

= 2 + a series of positive terms by the h j'po- 
thesis 77 < 2, which is absurd, .*. 77>3. 

Taking the Napierian logarithms of each side of the 

equation n — ^1 +^^^ , w^e get 
log 77 = 

n V2 BnJ 


277 611^ 


= 1 - 

<1 
77 <e. 


- Sso. 


Ex. 9. Nap. log a:>l -- <.r- 1. 

Because log a? = - log ^ == 1 - ^ + 1 ^1 - + &c. 


logfl;>l - 


And because when a; > 1, a:< 1 + (a; - 1 ) + -j— ^ (a? - 1 )® + 
Ac. 

<g»-i 

loga:<a;-lj 

when a:< 1, log a: *= log ( 1 - 1 - £r) 

= - 1 1 - .-» + 1 (1 - a:)2 + Ac. I 
= a;-l-|(l-/r)2-&c. 

<a:- 1. 

1 

Ex. 10. Nap. log X approaches to 2* (.r**- 1) as n 
increases. 

Sect. XVII. — Continued Fractions. 

131. Every quantity which admits of being expressed 
by a common fraction may also be expressed in the form of 
what is called a continued fraction. The nature of such 
fractions will be easily understood by the following example : 

Let the fraction be or, which is the same, 3 + 


14150 
lOOOOO 

14159 _ 14159 
100000 


100000 ’ 

Since 100000 — 7 x 14159 + 887, therefore 
1 


7x14150+887 


1 


887 

''14519 


T 314159 . 

looooo 


7+r 


887 


By treating the fraction in the same way, and con- 
tinuing the process, wo readily obtain 
314159 _q 1 

100000 "^7 + 77, 1 

' 4 

By an operation in oh respects the same as has been 
just now performed, may any proper fraction whatever be 
reduced to the form 

-^ + 1 

02 ^ — + <fec. 

and it is then called a contirmed fretdim, 

132. "When th^ root of any equation is found by the 
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method explained in Art. IIG, the value of the uiikno’WTi 
quantity is evidently expressed by a continued fraction. 

For if X be the root sought, we have x = a + -, v = 6 + ^ 

y = ^ 1 '+ where a, h, V, h", &a denote 

the whole numbers, which are next less than the tme 
values of y, y', y", &c. If, therefore, in the value of x 

we substitute h + ^ for y, it becomes 
1 

x~a-\ j- 

y 

Again, if in this second value of x avc substitute 6' + 
for y, it become 


S'+- 


And so on continually, 

133. It is easy to see in what inannor the inverse of the 
preceding operation is to be performed, or a continued frac- 
tion reduced to a common fraction. 

The fractions which result from omitting portions of a 
continued fraction are termed the co7ivergents to that frac- 

i I 1 

tion. Thus, if the fraction bo a, . 1 ; — is the first 

convergent, — the second, &c. 

’ aiUg-l-l ’ 

13 -I. The principal practical apiilication of the properties 
of continued fractions is to approximate to the value of a 
given fraction. The proposition on which this appheation 
depends is the following : — 

N'o fraction %n terms equally loio can give so good anajh 
•proximation to the value of a fraction as a coumgerd to the 
continued fraction which expresses it does. 

To demonstrate this proposition, it is requisite to estab- 
lish throe preliminary propositions, Avhich ive .shall do very 
briefly. 

135. (1.) If — denote the Tith convergent, or the re- 
duced fraction Avhich results from stopping at and reduc- 
ing, then , (Zn+i = «»+i!7* + • 

Since no denominator can bo multiplied by itself, tho re- 
duced fraction must give = a„A B. 

Now is obtained by widting (7„-] — ^for a., and 
reducing, 

l\+i = + B) -H A = -b A ; 


i.e., the multiplier of any a is tho previous yi, and the other 
term is the multiplier of a in the previous convergent, 
hence tho proposition. 

13G. (2.)jp„+i!7„-!7„.h;\ = (-1)’‘. 

This is at once obtained by eliminating from the two 
equations of last article. 

137. (3.) Tho successive convergents are alternatelygreater 
and less than the complete fraction, and each convergent 
approaches nearer in value to it than the preceding. 

If A denote the complete denominator + &c. ; w the 


complete fraction; then w 


Ajn-b 2»_1 


and by subtract- 


ing successively ^ and from u in this form, it will be 

seen at once that the results have different signs, and that 
tho latter difference is the larger. 

138. "We are now able to prove the proposition enun- 
ciated. 


Let ^ be a fraction nearer to a thaii^^‘: then since 
if 

the convergents are alternately too great and too small; 
PiHJ P Pn order of magnitude. 

2«+i’ 2’ 

If the first be the gieatest, 


Pn+l Pn^P 

2»+i 7» 7 7« ’ 

Eeducing and applying Prop. 2, there results 

Similarly by inverting the fraction.'^, it may be proved 
that }7 >Pn-n ‘ 

Ex. 1. To determine ivlien a transit of Yenus may be 
exjiected. 

The relative sidereal periods of Yenus and tho earth are 
224,700 day^ and 305,256 days. The continued fraction 
which expresses the quotient of these numbers i.s 

1 --b 1 

8 

The fifth convergent is — ; the sixth ^ • 


On account of the smallness of the former is a very 

close approximation, i.e., 8 years and 13 sidereal periods 
of Yenus are very nearly equal. 

In consequence of this, a transit occurs after one period 
of 8 yeai'S, and then again not till after 235 years have 
been completed. 

The last pair of transits at the descending node occurred 
in 1700, 1777 ; and at the ascending node in 1039, 1047. 

The next pair ivill accordingly occur at the latter node 
in 1874 and 1882. Tlie days of traiwit wull be December 
8 and December C, respectively. 

Ex. 2. To find the periods of probable recurrence of 
echpsos of the sun. 

An eclipse of the sun will occur Avlicnovcr the place of 
the new moon is Avitliiu about 13“ of the lino of nodes. 
Now, the interval between tiA'O new moons is 29'530C 
days ; and the mean .synodic period of the earth and the 
line of nodes is 34G*619G days. The proportion of the 
latter of these numbers to the former, reduced to a con- 
tinued fraction, gives as convergents — , ~ , &c. 

Hence, after 47 lunar moiith.s, things have come nearly 
to their original position, and after 223 lunar montlis, very 
nearly. This latter period, termed the saros, has been 
known from the remotest antiquity. It enabled the Chal- 
dean shepherds to predict the return of eclipses. It amounts 
to 18 years and 10 or 11 days. Thus, there Avas a total 
eclipse on the 18th July 1860; adding 18 years 11 day.s, 
we get for an eclipse 29th July 1878. If Ave add 47 
lunations or 1388 days, we get Gth March 18G4, on AAdiich 
day there was an eclipse. 

This period of 1388 days, multiplied by 5, makes exactly 
19 years — a period which is designated as the cycle of 
Melon, giving eclipses which occur on the some day of the 
month. Thus, eclipses happened 18th July 1841 and 
18th July 1860, and another wt 11 happen 18th July 1879. 

Ex. 3. The fraction given (Art. 131) represents the 
ratio of the circumference of a circle to its diameter. By 
taking the first tAVO terms we have 7r=3-b^« V nearly; 
and this is the proportion which was found by Archimedes. 

Again, by taking the first three terms, wre have 


which is nearer the truth than the former. 

And, by taking the first four terms, we have 



5(i0 


algebra 


[permutations, liTC. 




15+1 

1 


113 


wJjicli is tlie propoitioii assigned by Metius. 

Ej: 4. The mean tx’opical year consists of 3G5 ‘2422642 

diiy*. 

The fraetiun 2422G42, reduced to a continued fraction, 
gives as successive couvergents 


1 _8 ^ 47 _ 3 ^ 0 

4 ’ 29 ’ 33 ’ 161 ’ 194 ’ 1325 ’ 


To make the civil year approximate to the tropical, 1 
leap year in 4 (the Julian Calendar) serves but imperfectly. 
7 leap years in 29 would bo inconvenient. The Gregorian 
Calendar, now in use, is based on combining the fractions 

and 7 , by doubhng the numerator and denominator 
194 4 ’ ° 

of the former, and trebhrig those of the latter, and adding 

97 

them respectively. The resulting fi action is— , giving 

97 leap years in 400 years, instead of 100 as the Julian 
does. This dhninution of 3 leap years in 400 years is 
produced periodically, by causing years which indicate the 
completion of centuries not to be leap years unless the 
number of centuries is divisible by 4. Thus, 1900 will 
not be a leap year. 


Sect. XVIII — Permutations, Combinations, and 
Probabilities. 

139. Hitherto we have supposed the letters of the alphabet, 
a, c, «&c., to stand for arithmetical quantities of some kmd 
or other. Now we have to employ them, as in geometry, 
to represent magnitudes or objects, such as pens, pencils, 
&c., and to mvestigate the numbers of different ways in 
which a given set of them can be grouped according to a 
certain law. 

Permutations are their arrangements in a hne, reference 
being had to the order of sequence j thus ah and ha are 
the two permutations of a and comhincUions are 
their arrangements in grouiis, without reference to the 
order of sequence; thus ahe is a combination mvolving 
a, h, and c ; and hae is the same combination, both con- 
sistuig simply of a, b, and c grouped together. 

Prop. 1. To find the number of permutations of n things 
(1), two and two (2), three and three, <fec,, together. 

Set aside a, and lay down the other things in a lino ; 
place a before each of them in succession, and you obtain 
db, ac, ad, &c., ie , n-1 arrangements, each containing 
two things, with a first 

In the same way you can form ji - 1 arrangements, 
each containing two things, with h first. The same is true 
of each of the other letters, and as there arc n of them, the 
total number of arrangements of the n things, two together, 
is n{n - 1). 

Again, lay aside a, and group the other n-\ things, 
two together, as -we have just shown, there are {n -!) {%- 2) 
such groups. Place a before each of them, and there will 
be formed (a-l)(M-2) arrangements, each containing 
three things, with a first ; and there can be no more 
arrangoments with a first. 

Treat h, c, <&c., in the same manner, and it will appear 
that there are {n-l){n~2) groups of things, three to- 
gether, in which every separate thing in succession stands 
first. Hence, the total number of arrangements, three and 
tlireo, is tdn - 1) (w - 2). 

Py proceeding in the same manner ive shall find the 
total number of permutations of % things, r together, to be 
/?(«-!) (?i-r+l). 


Cor. The number of permutations of n things, aU to- 
gether, is n{n - 1) .... 3 . 2 . 1. 

Prop. 2. To find the number of combmations of n things, 
V together. 

Let X be the number required. 

Take any one of the x groups of r things. The number 
of permutations which can be formed with it will be 
(Prop. 1 Cor )r{r-\) 1, or 1 . 2 . . . r . 

Now, smee each of the x groups is difl'eront from all 
the others, if we treat each of the x groups separately in 

this way, we shall form 1.2 r x a; iiermutations, all 

different. Al.so, since the x groups contain every i30s.sible 
combination of tiie n things, r together, we shall thus have 
formed all the permutations which can be formed , and conse- 
quently (Prop. 1) the number is ji(ji - l)...(7i-?’ + l). 

7l(7l — 1). . . . (71-7*+]) 

1.2.. ..7- 


Prop 3. To find the number of combinations ivliich can 
be formed of n sets of things, containing respectively ?•, s, t, 
&c. things, by taking one from each set to form o com 
bination 

1. Let there be two sets, one containing r and the othri 
s things. 

Any one (say a) of the r things may be placed siicces 
sively with each of the s things, and thus form s groups, 
in each of which a appears. The same is true of h, c, &c. ; 
{.e., each of the r things gives rise to s groups, the 
number required is rs. 

2. Any one of the t things may be placed in succession 
with each of the groups of two things referred to in Case 1, 
so that every one of the t things will give rise to ?*« com- 
binations of three things, .•. the number required is 7'hi. 
The same may be indefinitely extended 

140. The first and ]no.st obvious iipiiliealion of the 
tlieoryof combinations is to the d octane of chancc.s. As, 
however, this application will form the subject of a separate 
article, aU that is requisite for us now to do is to indicate 
the connecting link between the two subjoct.s. 

If we agree to designate certainty by unity, tlieii the 
diance of an event happening, ■when it is less than cer- 
tainty, ■will be designated by a proper fraction. Thus, if 
the average niunber of wet days and of dry is the same, 
the chance of any day named at random turning out wot 

will be represented by the fraction | ; that is, if the num- 


ber of days under consideration be 100, the chance is 
60 number of wet days . ,, , , 

— — , or——; j y ■ ■ • Clianco is accordingly de 

100 ^ total number of days ® 

„ - , number of favoiinible events 

fined by tlio fraction — 

total number ol events. 

The only proposition by -which chances are combined that 
we shall offer is this. 

If -there are two events, and the probability of one of 


them happiening to be , and of the other -r ; tlienthe pro- 


bability that both will happen is • 

Por a and c may be taken to represent the favourable 
events respectively, and be combined (Art. 139, Proii. 3) 
so as to give uc ways in which they may happen together. 
And in the same way h and d may bo combined to give 
the total number of events. 

JEx. A bag contains 3' white and 4 black balls, Piud 
the diance of drawing (1) two white balls; (2) a -white and 
a black; (3) one white at least, when two balls are dra-wn. 

The chance of dra-wing tivo vrhito balls is tlie fraction. 
Number of eoTubinations of 3 things, 2 together 
Number of combinations of 7 things, 2 together. 
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5C)1 


3.3 

1.2 

7.6 

1.2 


The chance of drawing a white and a black is (Art. 139, 
Prop 3), 

3.4 _4 

7.6 ~7 * 

1.2 

To find the chance of drawing at least a white ball, we 
may remark that it is the same as the chance of not draw- 
ing two black balls, i.e., certainty — the chance of drawing 
two black balls. 

Now the chance of drawing two black balls is 
4.3 

1.2 _ 2 

7.6 “ 7 ’ 

1.2 

the chance of drawing at least one white ball is 
1-2 = 6 
7 7 

Sect. XTX. — On Series in General; their Summation 
AND Convergence. 

141. Certain series, from their very appearance, indicate 
that they are really the sums or differences of two other 
series. From this circumstance their sum may frequently 
be determined, as in the following examples ; — 


E£. 1 . 


1 

1.2 


Let 


-i+i 


I 




. by subtraction, 

+ 7 


1 

1.2 


1 

2.3 



and the sum is 1 -r , that is, r . 

iiH-l ’ %+l 

142. The sum of a series may often be easily found by 
the method of ino'emmits or differences, and this method is 
especially adapted to the summation of integral scries, 
such as the squares of the natural numbers. We shall 
exhibit one or two illustrations only. 

If we write == + 1 ;, we have 

S„+i = (?iH-l)(?H-2), .*. 

Hence conversely, and dividing by 2; if 
B..+:-S„ = « + l, 

then will S,. = - • 

Similarly, if 

S*+i-S„ = (7 H-1 )(?i + 2 ) . . . {n + r 
then will . 

T 

This last conclusion, of course, assumes that S„ is 0 when 
» is 0. If it be otherwise, some numerical constant, easy 
of determination, will have to be added. 

Ex. 2. 124 - 22 - 1 - 32 + . . .m2. 

Here S,.+i-S„=(m+1)2 = («. + 1)(m+2)-(m + 1) ; 
m(w+1)(m+2) _ » i(m+ 1) i M(7t+l)(2yi,+l) 

“3 2 “ 6 * 


2(m + 1). 


■ 1 ). 




Ex. 3. 1 ^ + S'* + J'^ -f- . , , ij** 

S„+1-S,. = (?i + 1)* 

Let 

Dividing by m + 1 , and proceeding as in Art. 33, we get 
A= - 6 , B=7, 0= - 1 . 

= (j4 + l)(ji+2)(?4 + 3)(74 + 4) - 

|7i(%+l)(u+2)()i + 3) + gii(u+l) (ii+2)-|7i(7i,4 1) 

On ihe C divergency and Dwciyency of Infinite Series. 

143. Eef. If the limit to which the sum of a seiirs 
approaches, as the number of terms increases, is finite, the 
series is a converging scries; if otherwise, diverging. For 
example, the sum of the series 1 + ?• + + . . . to n 

terms is (Ait. 52), Avhich, ivlieii r is less than 1, 

approaches to , in which case the scries is a con- 
verging senes 

Froj). 1. It is necessary and sufficient for coiivergency 
tliat the remaining terms after the wth have zero for their 
hmit, both individually and collectively, as n increases. 

It is obviously necessary and sufficient for convergency 
that the sum of the series after the Mtli term shall have U 
as its limit; and consequently, when all the terms of the 
series are positive, the same must be true of each indi- 
vidual term. But when the terms are alternately i>ositive 
and negative, though it is necessary for convergency that 
the sum of the consecutive terns with their proper signs 
should have 0 as its limit, tliis is not sufficient ; for, were 
it so, the sum to n terms would depend on whether n is 
even or odd. 

Ex. 1. 1+^ + ^+ ■ • • is not a converging scries ; for 

although each term after the wth tends to 0 as its limit — 

the sum of 11 terms after the nth, viz., + — 7 —, + . . . 

’ ’ n +1 n +2 

to n terms, 


i,wIiidikgroatethani + i+ ... - 

i.e., greater than |, does not tend to 0 as its limit. 
1 




e (Art. 129), is convergent. 

The sum of the terms after the 74tli is 


the expression for 






1 (n - 1) |7t— I 


the limit of which as n increases is 0. 

Prop. 2. If the limit of the ?4th tenn is 0, and the 
terms continually diminish; then when the signs of the 
terms are alternately + and - , the series is convergent. 

Let %-?«ij + « 3 - <fcc., be the series; the terms after the 
nth ( + or - ) make up the series of positive groups 

(«ii+i - ^H+a) + (?«*43 - ^^*+ 4 ) + &c. 

But these terms may also he written - (M„ 4 .a - “• 

drc., which, since the whole group is positive, must 

1.-7^ 



Sl)2 

be less lhau the only pu&itive term in it. But 
has 0 for its limit, therefore the series is convergent. 

Ex. ?>, ^ + convergent, for the sum of 

the series after the nth term is less than , which has 
n.+ i- 

0 as its limit. 

Prop. 3. If the terras of the series are all positive, and 
the limit of the jith term is 0 ; then if the limit of the 
quotient of the (n + l)th term by the ?4th be less than 1, 
tlio series is convergent ; but if the limit be gi eater than 1, 
the sum is divergent. 

1. Let k be the greatest value of , after a certain 
value of n, and ^- < 1 ; then, 

«»+l + «,+2+. • • + . . .), 

which has 0 for its limit. lioiicc the scries is convergent 
(Prop. 1). 

2. Let k, the least value of after a certain finite 

value of n, be greater than 1 ; thou 

«*+i = or >kH„ 

= or >k-u^ 

(fee. etc. 

. • . zfH+i + + (fee. = or > /. i/„( 1 + it + /i-- + (fee. ), 

wluch is infinite. Hence the series is divergent. 

Prop. 4, If he less than 1 j then the two series 

'Wn 

Ml+ 7i3+ Wj+ .... (1) 

Mi+2ws+4?4^ + 8«a+ .... (2) 

are both convergent, or both divergent together. 

Series (2) + Mi»2(ni + iL + 2K^ + 4M^+ . . .), w’hich Is 
equal to or less than the following, term by term, viz. : — 

2{Mi+Ma+(z/j + 2q) + (l«5+M^ + 147 + «a)-h . . , 

i.e.f twice series (1). 

Hence if the one series be convergent, the other will bo 
also convergent^ and if series (2) be divergent, series (1) 
is also divergent. 
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Again, senes (2) is equal to or greater than the fohow- 
iug, term by term, 

+ (^^2 + + (“4 + ^6 + + “’) + • • • 

W'hich is series (1). 

Hence if series (1) be divergent, series (2) is also 
divergent. 

E.C. 1. The series p + ^ + ... is convergent if 

r>l, but divergent if or < 1. 

The two senes (1) and (2) now become 

ir +2-- +3- + • • ‘ 

12 4. 

— — 4- — -|- •!•••• 

ir ^2'- 4’- 

the latter of which is the geometric series 
l+2^i + 4^i+ • • 

which is convergent or divergent according as r> 1 or the 
contrary. Hence the same is true of the given series. 

Ex. 2. The binomial series 1 + « j; -h &c., is convergent 
when divergent when x>l . 


Ex. 3. To find when the binomial series 1 - w + - 

(fee., is convergent. 

Let n<\; the (r+ 1) term may be written 
}i r-71-1 r-n-2 

r * }•-! * j’-2 


whence (Prop. 4, Ex. 1) the series is convergent. Similaily 
in other cases. (p. k.) 


ALGECIPiAS, or ALonziUAs, a scapoit of Sixain, in the 
province of Cadiz, 6 miles W. of Gibraltar, on the oi)posile 
side of the bay. The towm is picturesquely situated, and 
its name, W'hich signifies in Arabic the idand, is dciivcd 
from a small islet which foims one side of the liaibonr. It 
is supplied with water by means of a beautiful aqueduct. 
It has a dilapidated fortress, and also a military ho&piUL 
Though the harbour is bad, and the commerce of the town 
has considerably declined, there is still a good coasting 
trade; the exports and imports averaging about £60,000 
annually. Charcoal and tanned leather are the chief articles 
of export. Algeciras was the Portm Alim of the Eomaus, 
and the first place in Spain tahon by the Moors. It 
remained in their possession from 713 tiU 1344, when it 
was taken by Alphonso XI. o£ Castile after a celebrated 
siege of twenty months, which attracted crusaders from all 
parts of Europe, among whom was the English earl of 
Derby, grandson of Edward III. It is said that during 
this siege gunpowder w'as first used by the Moors in 
the wars of Europe. The Moorish city was destroyed by 
Alphonso, and the modern town was not erected till 1760. 
During the siege of Gibraltar in 1780-82, Algeciras was 
the station of the Spanish fleet and floating batteries. 
Hear Algeciras, on 6lh July 18Q1, the Englmh admi^ 
Saumarez attacked a Franco-Spanish fleet, and sustained a 


rovei’se; but on tlio I2tli ho again attacked the enemy, 
whose fleet was double his own strength, and inflicted on 
them a comijlete defeat. Population, 14,000. 

ALGEE OP LiiiGE, known also as Alger op Cluoxy 
and Aloerus IHaoister, a learned French priest ulio 
lived in the first half of the 12th century. Ho was first 
a deacon of the church of St Bartholomew at Li4go, liis 
native lowm, was afterwards translated to the cathedral 
church of St Lambert, and finally retired to the monast(‘ry 
of Cluguy, whore he died not later than 1145, though the 
precise date is uncertain. His History of the Church of 
Liuye, and many of his other works are lost. The most im- 
portant of his still extant works are: — 1. De Misericord ia 
et Jusikiaj a collection of extracts from Fathers, wuth 
reflections, which is to be found in the Anecdota of 
Martfene, voL v. 2. De Sacramento Corporis et Sanyuvua 
Domini; a treatise, in three books, against the Borengarian 
heresy, highly commended by Peter of Clugny and Erasmus. 

3, De LU}&ro Arhiti'io; given in Fez’s Anecdotay voL iv. 

4. De Sacrijicio 3Iissce; given in the Colleciio Scri 2 >tor, 
Ya. of Angelo Mai, vol. ix. 

ALGEEIA, or Algiers (French, HAlgh'ie)^ the largest 
and most important of the French colonial possessions, is 
a coTptry of Northern Africa, bounded on the N. by the 
Mediterranean, "W. by the state of Marocco, S. by the 
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desert of the Sahara, and E. by Tunis. The boundaries, 
however, are in many parts not accurately determined. It 
extends for about 550 miles along the coast, and stretches 
inland from 320 to 380 nnlesj lying between 2“ 10' W. 
and 8° 50' E. long., and 32° and 37° N. lat. The area is 
estimated at about 150,500 English square miles. 

■gurface. The country is generally mountainous, being traversed 
by lofty ranges of the Atlas system, which run nearly 
parallel to the coast, and rise in some places to the height 
of upwards of 7000 feet These are commonly divided 
into two leading cliains, which are distinguished as the 
Great and Little Atlas. The former, which is the more 
southern and bordermg on the Sahara, contains some of 
the highest points in the country. The Little Atlas or 
Maritune Atlas, as it is sometimes called, lies between the 
sea and the Great Atlas, and is composed of numerous 
diversified ranges generally of no great elevation. A 
number of smaller chains lie between these principal ones, 
and also between the ktler and the sea, forming so many 
ascending steps or degrees. These principal ranges are 
connected by numerous transverse ones, thus forming 
extensive table-lands and elevated valleys, widi no connec- 
tion between them but the intervening heights. Occasion- 
ally the principal ranges are broken by deep defiles and 
narrow valleys. The maritime region presents numerous 
narrow valleys, eadi carrying down to the sea its mountain 
stream. In some parts the mountains rise abruptly from 
the sea, in others a tract of flat land intervenes between 
the mountains and tlie coast, and this is usually marshy, 
but sometimes fertile and well cultivated. There are a 
number of extensive plains near the coast, one of the most 
important of which is that of Motidja, commencing on the 
eastern side of the bay of Algiers, and stretching thence 
inland to the south and west. It is about 60 miles in 
length by 10 or 12 in breadth. Another groat alluvial 
plain extends south and n’est for many mdes from the 
vicinity of Bona. A third similar plain lies to the south- 
east and south-west of Oran, and south of Mostaganem is 
the plain of Shellif. The coast is generally stoop and 
rocky, abounding in capes and gulfs, but very deficient 
in good harbours, and even in secure roadsteads, iu conse- 
quence of its exposure to the north winds. 

River',. The rivers are numerous, but the majority of them have 
short courses. They mostly rise in the mountains near the 
coast, and rush down ivith great impetuosity through deep 
and rooliy channels, presenting the character of mountain 
torrents. During the rainy season they are much swollen, 
so as to render communication with different parts of the 
country extremely difficult. The most important river, 
both from the length of its course and the volume of its 
waters, is the Shellif, which, rising in the northern slopes 
of the Djobel Amur, flow's first north and then west till it 
empties itself into tlie Mediterranean near Mostaganem after 
a course of 370 miles, during which it receives numerous 
tributary streams. The Scybouso is formed by the union 
of several small streams in the interior of the province of 
Constantine, south-east of the town of that name, and after 
a course of about 120 miles falls into the Mediterranean 
near Bona. The Summain, which contains the greatest 
body of water after the Shellif, rises in the interior of tihe 
province of Algiers near Aumale, and pursues a generally 
north-east direction to its mouth near Bougie. ITie Bum- 
mol, formed of several small streams south of the town 
of Constantine, passes that town and pursues a north-west 
direction to the sea. A mong the less important rivers widen 
empty themsolYes into the Mediterranean are the Harrach, 
laser, Mazefran, Tafna, and Macta. Besides these, there 
are a number of streams in the interior, but they are less 
known and are generally dry except in the rainy season. 

Algeria abounds in extensive lakes and marshes. Of 


563 

the lakes in the northern part of the countiy, near the Lakes, 
coast, the principal are, — the Eezara 14 miles south-west of 
Bonaj the two lakes Sebkha and El Melah south of Oran; 
the three small lakes in the immediate vicinity of Calle, and 
several others. In the southern parts of the country are 
the extensive lakes of Chott-el-Harbi or Western Chott , 
the Chott-el-Chergui or Eastern Chott; the Zai-liez-Gherbi 
and the Zarhez-Chergui; the Grand Sebklia-el-Chott, and a 
number of others. Those are mostly dried up in summer, 
leaving a thick stratum of salt. Many of the mai*shes, 
especidly m the neighbourhood of the larger towns, have 
been dnuned by the French, and the climate has thus been 
rendered more salubrious. There are also a number of 
warm mineral springs, containing prmcipally salts of lime, 
which are used with success by the Arabs in several kinds 
of disease. Some of these are in the vicinity of Calle, 

Bougie, Miltfl.TiRbj ifcc. 

Algeria is divided by a line runuiug uoaily cast audNaturat 
west into two distinct zones, called by the natives the Tell Liusioni. 
and Sahara. The Tell constitutes the zone bordering upon 
the McditeiTaneaii, and is the cultivated laud— the laud 
of corn. It consists of a scries of fertile basins, yielding 
almost exclusively com of different kinds, especially wheat 
and barley. Some parts of it are extremely fertile, but at 
the Kune time flat and unifomi. The chains separating 
the basins aro clothed with timber, and peopled by the 
Kabyles. The Sahara lies to the south of the Tell, and 
is the region of pastures and of fruits. Hence, while the 
mhabitauts of the Toll are agriculturists, those of the 
Sahara are shepherds and gardeners. The Sahara is somu- 
times spoken of as a desort, at other times as the country 
of dates. It may properly be divided into two regions; 
the nortiiom is mountainous, but at the same time more 
fertile, better watered, and more populous than tbo other, 
which, bordering on the Great Desert, consists chiefly of 
oases of greater or less extent. The villagca of the Sahara 
are smTounded by bolts of fruit trees, of which the palm is 
the chief, though there aro also pomegranate, fig, aiiricot, 
peadi, and other trees, and vines. On tiio mountain ranges 
near the coast arc extensive forests of various species of 
oak, pine, cedar, elm, ash, maple, olive, &c. The cork tree 
is also very common. The trees, especially the cedars and 
oaks, are frequently of gigantic size. Great inju^ is often 
done to the forests by the people annually burning up the 
grass of their fields. In this way extensive forests ai-e 
sometimes consumed. The want of roads and navigable 
rivers has prevented the French from deriving much benefit 
as yet from the forests. Besides wheat and barley, the cotton 
plant, sugar-cane, and tobacco aro extensively cultivated. 

The animal kingdom presents little calling for notice. Animah, 
Lions, formerly very plentiful, aro now extremely rare; 
leopards, panthers, jackals, and hyaenas aro still common; 
and monkeys and apes aro numerous The wM boar is 
found in the oak forests, and the brown bear in the higher 
parts of the country. There are also vai’ious species of 
antdopo. Of the feathered tribes, eagles, vultures, hawks, 
and owls arc common; snipes, curlews, plovers, storks, and 
herons frequent the marshy parts; and tho ostrich has its 
habitat in. the desert. Among the reptiles are various 
spedes of serpents, tortoises, turtles, lizards, tfec. Locusts'are 
common, and sometimes do great damage to the cropa One 
of tho severest invasions of tiieso posts ever known occurred 
in 1866, when tho crops were nearly all destroyed, and the 
loss sustained by the colonists was estimated at ^£800,000. 

The coast is rich in coral and sponges, and the obtaining 
of tiiese forms a considerable branch of industiy. The 
chief wealtih of most of the Arab tribes consists in their 
sheep, of which they frequently possess immense flocks; 
camds arc also common, but the horses and* mules are 
more esteemed, and are noted for their excellence. 
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Oliiuaiti. I’r™ its position, Algeria miglit be supposed to enjoy a 
warm climatej but the tempeiature varies considerably in 
different parts, accoidmg to the elevation and configuration 
of the country. In the northern districts the climate very 
much resembles that of the south of Spain, while m the 
Sahara the heat is often excessive. In the more elevated 
regions the winter is frequently very severe; but along 
the coast the temperature is mild, very rarely sinking to 
the freezing-point even in winter, when heavy rams are 
of frequent occurrence. Dr Shaw knew the thermometer 
reach the freezing-point only twice during twelve years’ 
residence at Algiers. The coldest month is January, the 
hottest August. The rains prevail from December to 
February; the temperate season continues from March to 
June, and the hot season lasts from July to November. 
The mean annual temperature of the town of Algiers is 
about GG'S® Fahr.; being for the coldest mouth 48°, and for 
the hottest 83°. Durmg summer there is a great difference 
between the day and night temperature, especially in the 
inland diatnets. The simoom or hot wind of the desort 
sweeps at intervals over the country, between May and 
September, impregnating the air with fine sand from the 
desert. In general, "with the exception of places in the 
vicinity of the maishcs, Algeria possesses a h^thy climate. 
Ophthabua, however, is very common, and elephantiasis 
is by no means an unusual disease, oiving to the want of 
cleanliness among the country people.^ 

Juhabit- Besides the Europeans there are eight distinct races of 
ants. inhabitants in Algeria — (1.) The Kabyles or Berbers, the 
descendants of the aboriginal inhabitants of the country, 
constitute a largo portion of the entire population. They 
occupy chiefly the more elevated and moimtainous parts, 
but numbers of them also inhabit the plains and valleys 
They are described as an active, industrious race, living in 
villages, and principally engaged in agriculture and the 
cultivation of fnut trees. They also make their own 
agricultural implements, guns, gunpowder, leather, carpets, 
ifec. (2.) The Arabs are a very numerous class, and inhabit 
principally the southern parts of the country. Some of them 
are cxdtivators of the soil, and live in villages in the neigh- 
bourhood of the towns; but the majority of them have no 
fixed habitation, dwelling in tents and moving about from 
place to place. These are the Bedouins or nomadic Arabs, 
and are the most unsettled and turbulent of the Algerine 
population. (3.) The Moors, a mixed race, inhabit the 
towns and villages chiefly on or near the sca-coast. (4.) 
The Jews are also to he found in the towns, and are 
engaged in mercantile pursuits. (5.) The Turks, though 
long the dominant race, were never very numerous, and 
since the French conquest they have nearly disappeared. 
(6.) The Kolougis are the descendants of Turks by native 
women, and constitute a considerable proportion of the 
inhabitants of Algiers and other towns. (7.) The Negroes 
were originally brought from the interior and sold as slaves, 
but slavery now no longer exists. (8.) The Mozabites are 
an African race, to be found inhabiting the coast towns, and 
chiefly eng^ed in manual labour. They are desenbed as 
an honest, industrious, and peaceable people. 

^ A Parliamentary Tlepoa-t on. llie climate of Algena published in 
1867 is of great interest, particnlarly as investigating the causes of the 
great reduction in the mortality of the Blench troops serving there. 
The death-rate in Algerian hospitals for the first five years succeeding 
the conquest amounted to nearly 79 per 1000; and for the pen^ from 
1831 to 1846 it is given as high as 80 per 1000. In 1860 the death- 
rate per 1000 was only 17 '8; in 1861, 11'3; in 1862, 12-21; in 
186S, 12 '29; and in 1864, 14*48. The causes of this remarkable 
difference are stated to he—the former existenoe of certain unhealthy 
conditions m the country itself, and in the mode of life of both troops 
and colonists, which were accompanied by a high death-rate; and the 
subsequent removal to a certain extent of &ese conditions, together with 
the introduction of improved habits and modes of Me, 
by improved health and lower death-rates. 


The European civil population of Algeria amounted to only 45,000 Popula- 
persons m 1840, and in 1845 it had increased to 75,867. In Dec. tion. 
1849 it had lisen to 112,607, of whom 58,005 were French, 6948 
tl'a-UsHfl, 33,659 Spaniards, 6986 Italians, 2516 Geimans, 1263 
Swiss, and 3246 of other nations. Accoiding to the census of 1861 
the entire population of Algeiia was 2,966,836, of whom 2,874,091 
were tirnnadin native races, 112,229 Fiench, and 80,517 other 
Europeans. In 1866 the eutne population was 2,921,246, of whom 
2,434,974 were of indigenous wandering tubes, 217,990 Euiopeaiis, 
and 251,050 natives settled in towns. Of tlie Europeans, 122,119 
were Fiench, 58,510 Spaniaids, 16,656 Italians, 10,627 Maltese, 
and 5636 Gemans. In the civil tcrntoi-y the eutii'e population ui 
1870 IS given as 478,342, of which 121,629 were French, 97,913 
other Europeans, 33,117 Jews, and 225,693 Mahometans. 

When under the dominion of the Turks, this country Govern- 
was governed by a dey, and divided into four provinces — 

Algiers and Titteiie in the centre, Tlemcen in the west, 
and Constantine in the east. The last three were governed 
by beys tinder the dey. At present it is divided into three 
provinces — ^Algiers in the centre, Oran in the west, and 
Constantine in the cast. TiU 1871 the country was 
entirely under military rule, but in that year various 
important reforms were introduced, and in place of the 
former mihtaiy governor a civil governor-general was 
appointed to administer the affairs of the colony, and to 
direct the action of both civil and military authorities. 

He is invested with legislative powers in civil matters; but 
m all impoi-tant cases ho has to take the advice of a 
colonial council, the mcinbers of which aro appointed by 
the French government. The power of the governor- 
geneial, however, extends only over the settled districts. 

In the thmly-populated parts, and the districts where the 
nomadic tubes are chiefly found, military rule still prevails. 

The three provinces ore subdivided into twelve departments, 
at the head of each of which is a prefect, and under him 
are sub-prefects who inilo over smaller divisions. By an 
Act of 14th July 18G5, the natives, both Mahometan and 
Jewish, wore declared entitled to the rank and prerogatives 
of French citizens, on placing themselves completely and 
absolutely under the civil and political laws of France, 
and thus were made admissible to all the grades in the 
army and navy, and to many posts in the civil sei-vicc of 
the state. 

In 1840 the revenue amounted to 6,610,706 frs. aud the oxpondi- Revi'iiue, 
ture to 7,206,372 frs.; in 1860 these were respectively 19,632,271 
frs and 27,969,358 fra.; in 1860, 38,908,900 frs. and 30,471,372 
frs.; and in 1870, 45,360,859 fi-s. and 51,762,316 frs. or £1,814,434 
and £2,070,492. This expenditure does not include the cost of tin* 
maintenance of the ai-my, the expenditure for public works, and 
other large sums dishureed hy the home government. In tlie 
French linancial estimates for 1873 the home expenditure for 
Algeiia was set down at 24,496,109 fra. or £979,844, mid the 
revenue derived fiom the colony at 19,008,584 fra. or £760,343. 
Accordmg to a statement made in the French legislative nssemhly 
m 1864, Algeria had cost the mother country tiirco milliards of 
francs, or £120,000,000 in money and 150,000 lives. The French 
army in Algeria numbers about 60,000 men, and consists of two 
classes, namely, French ti’oops, who remain there for a certain 
number of years, and then return to Jfronce; and native troops, who 

Algraia in the tim^of the^Romaira wafiMl^for its fertility, and 
this is still the character of the cultivated parts of the country, turn. 
Many parts only want ivater to render them fertile, and the govern- 
ment has lately sunk a number of Artesian wells with the most 
beneficial results. The principal grain crops are wheat and barley. 

In 1866 there were in the three provinces 4,163,367 acres of land 
under difierent kinds of grain, and the produce amounted to 
2,802,208 (marters; 28,132 acres of vineyards, 14,266 acres under 
cotton, 5967 under flax, and 9793 under tobacco, In the province 
of Algiers the total area of land under cultivation wi^ cereals in 
1868 was, in the civil portion, 178,642 acres, of wliich 120,280 were 
cultivated by Europeans; and in the military portion, 808,890 
acres. The total yield in the former case was 266,678, and ia the 
latter 668,666 quarters. These figures do not include other agri- 
cultural produce, such as beans, maiz^ &c, of which about 277,062 
q^oarters were produced hy 99,603 acres. The produce of tobacco 
throughout the country was estimated at 6,846, 000 lb. Olives are 
grown liM^ely and almost exclusively in the mountains of Miylia. 
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fn portion of tlic diglrtet iiiclutlfd in the prormce of Algieis 
the q^uautity of fruit gatliered is estimated at over 100,000,000 Hi. 
At piesent not mueh attention is given to this article of produc- 
tion , hut there can he no douht that ivith more care and attention 
Algeria might become one of the best olive-prodiicing countries m 
the world. _ Oianges aie grown to a considerable extent, and the 
tiade in this aiticle is increasing. The vine is cultivated; hut the 
produce is chiefly for home consumption, and it has scarcely yet 
become an article of export. In the province of Algiers in 1868 
about 1,350,000 gallons of wine wore piodnced. Duiing the some 
year the exportation of cork from the colony amounted to £63,932. 
The most important fibre is the crin vegetal, or vegetable home hair, 
piodueed from tlie dwarf palm (ClMvicei ops Jtmnihs), wnth which a 
vast piopoi'tion of the nuciiltivated jiai’ts of the country is covered 
Throughout the entire colony, fibre to the value of £89,332 was 
exported in 1868. The alpha fibre or esparto grass of Oran ranks 
next m importmice, and is largely used in the manufaetm-eof pajHa?. 
Jluniig the American war the cultivation of cotton was extensively 
carried on, but smee tho close of the wai it has veiy much fallen off. 
Flax is cultivated to a considerable extent in some parts. The rear- 
ing of the silk-worm is also prosecuted 

Although tho mineral wealth of Algeria is enonnous, mining 
opeiatioiis have not hitherto been canied on voiy extensivdy The 
most important mineral praducts arc iron, copier, lead, mercurj", 
and antimony. Dining 1868 tlie non mines in the province of 
Constantine turned out about 240,000 tons of ore, valued at 
£486,672, bciim an mciease of £185,532 as compared with the pre- 
ceding year Nearly the whole of this was from the mme of Ain 
ifokra or Mokhta-el-Hadid, which yields on an average 200,000 
tons of ore per annum. The ore contains 65 per cent of tho metal 
Lead oro to the value of £125,745 was exported during that year. 

The trade of Algeria has very mueh increased since it became a 
Fiencli colony. The imports, uhich in 1831 amounted to only 
£280,000, rose to £1,600,000 in 1844, to £3,249,377 in 1864, and 
to neaily £4,500,000 in 1863. The exports, however, liave not 
gw\m m proportion, and during the ten years preceding 1863 
they never exceeded from I4 to 2 millions sterling. In 1865 an 
Act declared the navigation not only between France and Algenabut 
also between Algeria and foreign countiies open to all nations, and 
abolished vai-ious oppressive taxes affecting toieign sbiiipmg The 
inllowing year these privileges were extended : the coasting trade 
was thrown open and free navimtioii pcimitted, tomiage duties on 
foreim shipping were abolished, and raw manufactured goods entei- 
ing Prance free of duty had the same advantage conceded to them 
ill Algeria. Alpvian products might enter Franoe free of duty, and 
the same privilege was accorded to French products m Algeiin, 
sugar excepted. In 1868 tho imports amounted to £7,796,674, 
which was an iiioicaae of £199,494 over the previous year. Tin* 
piopoi'tious received from tho different countuus -were— Fiance, 75 
percent ; Turkey, 8*44; Russii, 4*29, SjTain, 3*99, Gieat hritiin, 
3 5i, Italy, 2*56, Rubary States, 1 40, The imiiorts from Turkey 
and llussia are exceptionally high, oning to the necessity of obtaiii- 
ing gi-am supplies from tlie.se ermutnos in conseTuenec of a faihu*e 
ill the Cl ops. The principal ports of import were— Algiers, 40 43 
pur cent.; Oran, 33*33; Philippoville, 15 04; Dona, 7 01; Mostiu 
ganera, 2*33. In 1869 the imports amounted to £7,332,192, and 
111 1870 to £6,007,628. The ])nncipal imports are cotton goods, 
wines, spirits, sugar, glass, crystal, cheese, salt-fish, soap, &c. The 
total value of the exports during 1808 amounted to £4,122,772, 
being an increase of £236,293 as compared with 1867. Tlie propor- 
tions sent to tlie different countries were — Fmnce, 79*20 per cent ; 
Spain, 11*68; Great Britain, 5*84, Italy, 1*80. The principal 
exports are sheep, oxen, slsins, wool, tobacco, flour, fresh and dried 
vegetables, olive-oil, flax, cotton, ores, crin vegetal. In 1869 the 
total exports amounted to £4,438,045, and in 1870 to £4,978,250. 
The overland trade between Algeria and its neighbours, Marocoo 
.and Tunis, now begins to assume some importance. Tlie number of 
vessels that entered and left the various ports in 1808 was 8740, of 
an aggregate burden of 1,664,613 tons, and manned by 18,173 men. 
This 18 au increase over the previous year of 18*40 per cent as 
regards the number of ships, and of 12 63 per cent, as regards the 
tonnage. As engaged in tlie direct trade with Britain, there entered 
99 Dntish vessels with an aggi’cgato of 17,940 ton% and cleared 109 
British vessels with an aggi’egate of 12,523 Ions Besides these 
there were British vessels engaged in the direct or carrying trade 
witli other counti’ies, of which entered 125 with an aggregate burden 
,jI li,972 tons, and cleared 106 with an ag^egate of 19,960 toms. 
The number of British vessels trading at the four principal iiorts, 
namely, Algiers, Oirni, Dona, and PhilippeviUe in 1872 was as 
iblloivs direct, entered, 171— tonnage, 60,285 ; left, 261— tonnage, 
76,973; indirect, cntei-ed, 170— tonnage, 79,454; left^ 125— 
tonnage, 63,646. Daring that year 1595 vessels of 3,746,130 tons 
viitcied, and 1587 vessels of 876,402 tons cleaTed, at the port of 
Algiers. The most important articles of exiiort, as far as British 
trade is concerned, are crin vegeted and alpiia fibre. During the 
first nine months of 1872 about 6000 tons of the former were 
export from tlie port of Algiers alone; and about 60,000 tons of 
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Uie latter fi om ihe whole colony, chiefly fioin Oran. Some idea of tlie ' 
r.ipidly adv.ancnig commercial iii'osperity of Algeria may be gathered 
from tiie fact that the amount of sums discounted at tlie Bank of 
Algcna (which was established m 1851) had risen from £3,900,130 
m 1866-7 to £8,131,536 m 1871-2. JIuoh has been done, particu- 
larly of late years, in the way of opening up the eoiintiy and de- 
veloping its re&ouices. Doads have heeu toimed and bridges built 
m various parts, harbours have been imiirovcd, and lighthouses 
erected. There are now 374 miles of railway ojipn for traflic, 
foimmg a Ime from Algieis to Oran and one from Plulippeviffe to 
Constantine. 

In early times this country was inhabited by two nations, Histoiy, 
the Massyli and the Massaesyli. During the struggle be- 
tween Hannibal and the Eomans, Syphax, the prmce of 
the Massaasyli, espoused the cause of the former, and 
MassmiKia, the prince of tho Massyh, that of the latter. 

On the defeat of the Cai-tliaginians the territories of Syphax 
were annexed to those of Masimssa, who received the title 
of King of Niumdia. During the Ilomau cml war, Juba, 
king of Nnimdia, sided w'lth Pompey, aud being defeated 
by Oaesar, his kingdom became a Homan province. Under 
the Komans the country enjoyed a great degree of pros- 
perity. Agriculture was encouraged, commerce extended, 
roads were formed, and towns sprang up. Chi istianity, too, 
was early mtrodiiced and flourished. This state of tilings, 
however, received a severe check when the Komans were 
driven out of Africa by the Vandals about the middle of the 
5th centinry. These in turn were expelled by Belisaritis, 
Justinian’s general, in 533 About the middle of the 7th 
century the Saracens made themselves masters of the 
country, which came afterwards to be divided into a num- 
ber of petty states under independent chiefs, and the people 
sank into a state of barbai*ism. About the middle of the 
11th century Abdallah-ben-Yazim, a learned Arab, formed 
a numerous sect of religionists, known as Morabitos, who 
overran the country, subdued many of tho petty chiefs, 
and laid the foundation of tho dynasty of the Alinoravides. 

That dyna.sty reigned for nearly a bundled years, and at 
(luo tune nearly tho whole of Barbary and a great part of 
Spam were under their govoniuient. They Avero sncccedod 
by the dynasty of the Almohados, avLo reigned over the 
region till 1273, when it was again sifiit u)) into a number 
of small states. In 1505, Ferdinand, Idng of Spain, sent a 
powoiful fleet and anny against the country, under the 
Count of Navarre, who soon made Imnsclf master of Oran, 

Bugia, and other towns, and finally, in 1509, took the town 
of Algiers. The Spanish nilo, however, was very distasteful 
to the Algerines; and 011 hearing of tho death of Foi-dinand, 
in 1516, one of the native princes seat an embassy to 
Aruch Barbarossa, the famous Turkish pii’ate, requestmg 
ld.s aid against the invaders. This was readily granted; 
and no sooner had he ostablished himself in the country 
than he murdered tho prince and caused himself to be 
proclaimed kmg in his room. lie introduced that system 
of piracy for which Algeria was afterwards noted down to 
1830. By force aud treachery he e.xtciidod his dominion 
over other parts of the countiy, till at length the Spaniards 
marched a largo army against him from Oran, and being 
joined by many of the natives, defeated him 111 various 
engagements, took him prisoner, and buheadod him. His 
brother Hayi'adin was then chosen sultan; and he feeling 
himself unable to cope with tho Spaniards, sought the 
■assistance of Turkey, and put liiuiself under tlie protection 
of the Grand Seignior. Aid was readily granted, and he 
liimself was appointed pasha or viceroy of Algiers. Having 
thus got rid of liis enemies the Spaniards, he turned his 
attention to the extension of his piratical enterprises; and 
in order to do this with the greater security, he fortified 
the port of Algiers and bruit a strong mole for the protec- 
tion of his ships. He is said to have employed. 30,000 
Christian slaves for three years in the construction of tho 
mole. The Algerine pirates soon became dreaded, not 
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only by tbo Arabs and Moors, but also by tbe maritime 
Christian powers, particularly the Spaniards At length 
Pope Paul III. induced Charles V. to undertake an expedi- 
tion to suppress these depredations, and issued a bull offer- 
ing rciiiission of sins and the crown of martyrdom to all 
who cither fell in battle or wore made slaves. The emperor 
set sail inth 120 ships and 20 galleys, hamng on board 
30,000 chosen men. They lauded in safety, and were 
proceeding to attack the towm of Algiers when a fearful 
storm arose, and in one night (28th Oct. 15-11) destioyod 
86 ships and 15 galleys wuth all their crews and military 
stores, so that the army on shore w’as deprived of the 
means of siihsisteiice. This was then fallen ujion by the 
Algerines, w'hen many weic Idled and a great number 
taken prisoners, Charles hmiself and the remains of his 
army escaping with difficulty. 

Algiers continued to be governed by viceroys or pa&has 
appointed by thfe Porto tiU the beginning of the 17th 
century, W’hcu the janissaries solicited and obtained the 
right to choose their own dey or governor fioni among them- 
selves. This subsequently led to frequent altercations 
between the pashas and the doys, the former seeking to 
recover their lo.sl 2 ioivcr, the latter to reduce it. In 1609, 
the Moors being expelled from Siiain, flocked in great num- 
bers to Algiers, and, as many of thorn w'ere veiy able sailors, 
they contributed to raise the j^owor of the Algerine fleet. 
In 1G16 it consisted of forty sail of ships, of between 200 
and 4:00 tons, their flagshyi having 500 tons. The Algerine 
liirates now bocamo so formidable to the Eurojican powders, 
that in 1617 the French sent against them a Hoot of fifty 
sail, under Beaulieu, wiio defeated their fleet and took two 
of their ves.sek In 1620 the English sent out a squadi*on 
under the command of Sir Robert Manscl on the same 
errand, but it returned without efifoctmg niiylhmg. Thoir 
depredations becoming still more frequent and trouble- 
some, the Venetians equijiiied a fleet of twenty-eight sail, 
under the command of Admiral Capello, with orders to 
bum, sink, or take all the Barbaiy coisairs ho should meet. 
In an engagement which speedily took iilace he signally 
defeated them, and took and dosti'oyed sixteen of their 
galleys. They soon, however, regained their former 
strength] and at length Louis XIV, provoked hy the 
outrages committed by them on the coasts of Provence and 
Languedoc, ordered, in 1681, a considerable fleet to be 
fitted out against them, under the command of Vice-admiral 
Duquesiie. Ho attacked them near the island of fScios, 
and destroyed fourteen of their ship.?. This, liow^over, had 
little effect upon them, and the following year he bom- 
barded the town of Algiers and nearly reduced it to ashes 
Tlie Algerines, byway of reprisal, sent a inunber of galleys 
to the coast of Provence, where they committed great 
ravages. In hlay 1683, Duquesne with his fleet again 
cast anchor before Algiers, and jjroceeded to bombard the 
town. The dey and the peoiile sued for peace ; but Mezo- 
morto, the Algerine admiral, who was to have been delivered 
up as one of the hostages, violently opposed coming to 
terms, stirred up the soldiery against the dey, and caused 
him to be murdered, and W'as himself chosen as his suc- 
cessor. The bombardment was renew'ed, and Mezomoi*to, 
reduced to extremities, caused all tbe French in the cily to 
be cmelly murdered, and the French consul to be tied 
to the mouth of a mortar and diot off in the direction of 
the bombarding fleet. Duquesne was so exasperated by 
this piece of cmelty that he did not leave Algiers till he 
had utterly destroyed the fortifications, shipping, almost all 
the lower, and about two-thirds of the iqiper part of the 
town. The Algerines, now thorouglily bumbled, sent an 
embassy to France to sue for peace, which was readily 
granted them. In 1686 the English concluded a treaty 
with the Algerines on favourable terms, and this was 


several times subsequeutly rcnew'ed; but it wms not till 
the taking of Gibraltar and Port Mahon that England had 
I sufficient check upon them to enforce the observance of 
treaties. From that time England -was treated with greater 
deference than any other European power. In 1710 the 
Turkish pasha was expelled and his ofllco united to that 
of dey. The dey thus became the supreme niler in the 
I couutiy. He had the charge of the Turkish iiiditia, 
reciuitcd from Constantinople and Smyrna, bcc.ause their 
duldren by native mothers could not be allowed to onjuy 
the same juivilegos as themselves in consequence of former 
lebeUious against the government. Under the dey there 
was a divan or council of state, chosen from the principal 
chic functionaries. 

Matters continued very much in the same stale, and the 
history of Algiers in-csciits Httlc calling for spcci,il notice 
down to the expedition of Lord Exmonth. The jivincipal 
Stales of Europe had had their attention taken up with 
weightier matters] but on the establishment of the peace 
of 1815 the English sent a sc^n-idron of shijis, under 
Lord Exinoiitli, to Algiers, to demand tho liberation of all 
slaves then in bondage there, and the entire dLscoiitinuaiicc 
of juiatica] doincdatioiis. Afiaid to refuse, tho Algonnes 
retimiod a coucibatory answer, and released a nmnbci' of 
tbeir slaves] but no sooner bad the shijis left than they 
redoubled their activity and perjietratcd cvciy sort of 
cruelty against tho Christians. Among other act.s of 
cmelty, they attacked and ina.ssacrcd a number of Neaiio 
litan fishermen who were engaged in the pearl-fishery at 
Bona. The news of this excited great indignation in 
England, and Lord Exmouth wus again dc.siiatchc(l with 
five ships of tho lino and eight smaller vessels, and at 
Gibraltar he was joined by a Dutch fleet of six fiigate.s, 
under Admiiul Capollon. Tlioy anchfu’cd in front of Algiers 
on the 2Gth Angirst 181G. Certain tonus, ubich weio 
extremely moderate, wore proposed to tbe dey] but tliesc 
not mcetmg with acceptance, n fierce boiubaidmont was at 
once commenced. At first Ibo assailants ucre subjocied to 
a heavy fire from the enemy’s batteries] but after a time 
these were one by one silenced, and shij) after ship caught 
fire, till the dcstniction of the Algerine naval force was 
complete. Next day the terms proposed to the dey were 
accej)tecl] Christian slaves to tho number of 1211 wore 
.sot at liberty, and a iiroinise ivas given that iiiracy and 
Christian slaveiy should cease for ever. G’lic jrigorincs, 
Iiowcvcr, did not long adhere to the terms of the treaty. 
They lost no tune in i>ntting tbeir city in a move formid- 
able state of defence tbau before, and tbi.s done, they 
considered themselves in a condition to set the great jmwers 
of Europe at defiance. 

Various injuries bad from time to lime been inflicted on 
tbe French sbiiiiung, but that -wbicli move directly led to 
a decbuatiou of war was an insult oftered to tbe French 
comsiil by tbe dey. A debt had been coiilracled by the 
French government to two Jewish incrcbants of Algiers at 
the time of tbe expedition to Egjqit, and the dey having a 
direct interest in tbe matter, bad made repeated a]>pliealioiis 
for iiayment, but without success. Annoyed at Ibis and 
at what he considered insulting language on the part of 
the consul, he strack the latter on the face in imblic. In 
consequence of lliis, a Frencli squadron wa.s sent to Algiers 
which look the consul on board, and for three years main- 
tained an ineffective blockade. At length war on a great 
scale was resolved on, and a fleet wns equij»ped at Toulon 
in May 1830 under the command of Atbniral Diiperrd. 
It bad also on board a land force, under tbe command 
of General Bourmont, consisting of 37,000 infantry, 4000 
cavalry, and a jiroportionate number of artillery. Tbe 
troops began to land on the 14th June upon tbe western 
side of tbe peninsula of Sidi Femich, in tbe bay of Torre 
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Cliica. 'JTiey did not meet with much opiiosition till the 
loth, when a general attack was made upon them by 
a force of from 40,000 to 60,000 mem These, after a 
fierce conflict, were completely routed. They renewed them 
attack on the 24th and 25th, but were on both occasions 
repulsed. The French then advanced upon Algiers, and 
on the 29th the trenches were opened. On the moruiug 
of the 4th of July the bombardment commenced, and before 
night a treaty was concluded for the entire surrender of 
Algiers. The next day the French took possession of the 
town; and 12 ships of war, 1500 brass cannon, and over 
£2,000,000 sterling came into their hands as conquerois. 
The Turkish troops were permitted to go wherever they 
pleased, provided they left Algiers, and most of them were 
conveyed to Asia hlinor. The dey himself, udth his 2 >rivate 
property and a large body of attendants, retired to Na 2 >les. 

When the French undertook the cxjieditiou against 
Algiers a ifledge was given to the English government 
that they did not aim at the pemiauent possession of the 
country, but only at obtaining satisfaction for the iiijunes 
and insults that they had received, and iratting doAioi that 
system of jiiracy which had so long outraged Europe. The 
I'kench government engaged that these objects being accom- 
l)lislied, the final settlement and government of the country 
sliould be arranged in concert with the other Euroi)ean 
jiowers for the general advantage. Notudthstanding lias, 
the French ministry in 1833 iniblicly declared that it ivas 
the intention of theii government to retain i>ossession of 
Algiers and to colonise it. Subsequently, the English 
government acquiesced in this, on receiving an engagement 
that the Froncli would not extend their conquests beyond 
Algeria cither on the side of Tunis or of Marocco. 

The capture of Algiers was celebrated in France ■with 
great demonstrations of joy. General Bourmoiit w'as raised 
to the rank of marshal, and Admiral Dui)eiTd was jiroinoted 
to the peerage.* The revolution of 1830 followed, when 
Eourinont was dei'iosed, and General Clausol ai>];)oiutc<l to 
succood him. The conquerors, instead of attomirting to 
gain the good-will of the natives, destroyed a number of 
their mosques, seized upon lauds sot apart for religious imr- 
poses, and attempted to introduce their o'nvii huvs and usages 
in place of those of the country, the consequence of which 
was that the natives entortaiiied the greatest abhovronce 
for their oppressors, whom they regarded as the enemies of 
God and their prophet. General Clausel incensed tlicm 
still more by seizing upon the possessions of the dey, 
the beys, and the expelled Turks in direct oj'iposition to 
the conditions on 'which the cajiital had been surrendered. 
Bona was taken jiossossion of, and an incursion was made 
into the southern jiro'eince of Titterie, when the troo 2 ')S of 
the bey were defeated and Mediah taken. The beys of 
Titterie and Oran were deposed, and tributary rulers set 
up in their room. Still the war continued The French 
were incessantly harassed by irruptions of hordes of the 
Arabs, so that no Frenchman was safe, even in the vicinity 
of the town; and little reliance, could be placed on the 
fidelity of the beys who governed the provinces. Mediah 
wiis evacuated, and Oran abandoned. In February 1831 
General Berthezeue was appointed command er-in-chief, and 
undertook several expeditions into the interior to chastise 
the hostile tiibes, but met -with little success. In October 
Bona ■was surrounded and taken by the Kabyles. There ■was 
now no safety but in the town of Algiers; agriculture was 
consequently neglected, and it was necessary to send to 
France for supplies of provisions and for fresh troops. In 
November 1831 General Savary, Duo de Eo’dgo, was sent 
out 'with an additional force of 16,000 men. The new 
governor sought to accomplish his ends by the grossest 
acts of cruelty and treachery. One of his exploits was the 
massacre of a whole Arab tribe, including old men, women, 
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and children, during night, on account of a robbery com- 
mitted by some of thorn. He also treacherously murdered 
two Arab chiefs whom he had enticed into his power by a 
■written assurance of safety. These iiroceedings exasi)erated 
the natives still further against the French, and those 
tnbes that had hitherto remained quiet took up arms 
against them. 

About this tunc Abd-el-Kader first appears ujjon the field. 
Ilis father, a Marabout, had collected a few followers, and 
athickcd and taken i>ossession of the town of Oran. On 
tlus they w'lshed to elect him as their chief, but he declined 
the hoiioiu’ on account of his great age; and recommended 
his son who, he said, was endowed with all the qualities 
neces.sary to success. Abd-el-Kader was born about the 
bogiuning of 1807, and had early acquired a great rcimta- 
lioii among his countiymen for learning and inety, as 
he was also distinguished among them lor skill in horse- 
inau-slni) and other manly exorcises. He had made two 
pilgnmages to Mecca iii company with his father, once 
when a child and again in 1828, by which he obtained the 
title of llailji. At this time ho was living in obscurity, 
distinguished by the amsterity of his manners, his piety, 
and his zeal in obsci’ving the procoiits of the Koran. He 
collected an army of 10,000 horsemen, and, accomjianied 
by his father, marched to attack Oran, which had been 
taken jjosaession of by the French. They arrived before 
the town about the middle of May 1832, but after con- 
tiimiug Ihoir attack for three days with great bravery they 
were repulsed with considerable loss. This was followed 
by a scries of conflicts, more or loss severe, between the 
paaties, but without any permanent or decided advantage 
to either side. In March 1833 the Due do Eo\’igo was 
obliged, on account of his health, to return to France, and 
General Avizard was appointed interim governor; but the 
latter dying soon after. General Yuirol w’as nominated his 
successor. Abd-ol-Kader was still extending his influence 
more and more widely among the Arab tribes; and the 
French at last considered it to he their interest to offer 
lum terms of peace. A treaty was accordingly concluded 
with him by General Desniichols, governor of Oran, in 
February 1834, in which he acknoivlcdgod the supremacy 
of France, and was recognised by them as emir of the 
province of Mascara. One of the conditions of the treaty 
was that the emir was to have a monopoly of the trade 
'With the French in corn. This jiart of the treaty was 
regarded with gi’eat dissatisfaction at home, and the general 
was removed from his post. In July General Drouet 
d’Erlon was sent out as governor-general of the colony. 
An mtendant or head of the civil department was also 
apjiointed, as well as a commissary of justice at the head 
of the judicature. Tribunals of justice wore also estab- 
lished, by which both French and natives were allowed to 
enjoy their respective laws. From the tranquil state of 
the county at this time the new governor was enabled to 
devote his attention to its improvement. The French, 
however, soon became jealous of the power of the emir, 
and on tike pretence that ho had been encroaching on their 
territory, General Trezel, who had succeeded Desmichels 
in the governorship of Oran, was sent against him with a 
considerable force. The armies met at the river Makta, 
and the French wore routed •with great slaughter on the 
28th of June 1835. On the nows of this defeat Marshal 
Clausel was sent to Algiers to succeed Count d’Erlon, In 
order effectually to humble the emir, he set out for his 
capital, Mascara, accompanied by the Duke of Orleans, 
at the head of 11,000 men. On reaching the town the 
French found it deserted, and, having set it on fire, they 
returned ■without having effected anything of consequence. 
In January 1836 Marshal Clausel undertook an expedition 
against Tlemcen, which he took and garrisoned. Soon 
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after this the emir attacked and put to flight a body of 
3000 men under Count d'Arlanges on the T^na. General 
Bugeaud, who had succeeded Marshal Clausal, attacked 
the Arabs under Abd-el-Kader on the Sikak river, 6th 
July 1836, and gained a complete victory over them. An 
expedition against the bey of Constantine was next resolved 
on, and Marshal Glausel, at the head of 8000 men, set out 
from Bona for this purpose in November 1836. They 
encountered on their maich a severe storm of hail and 
snow, followed by a sharp frost, so that many of them 
dicdj and when they arrived before tbe walls of the town 
they were unable to undertake tbe siege, and effected tlieir 
retreat with difficulty. The French wore now anxious to 
conclude a peace with Ahd-el-Kadcr, and with this view 
General Bugeaud arranged a meeting with him on the 
banks of the Tafna, and a treaty was signed, 30th May 
1837. They were then free to turn their strength against 
the bey of Constantine, and an army of 20,000 men set 
out from Bona with this object under the command of 
General Gamr^mont early in October. The town was, 
after a very gallant defence, taken by storm on the 12tli 
of that month by General Val6e, General Danir4mont 
having been killed by a canuon-ljall the previous day. 
On the capture of the city the neighbouring tribes hastened 
to malre their submission to the conquerors, and a strong 
garnson being left to defend the town, the army returned 
to Eona. As a reward for his semces, General Valee was 
made a marshal and appointed governor-geneial of tho 
colony. Disputes with the emir as to the boundaries of 
Ms territory were frequent, and at length war was again 
declared between the parties. The immediate cause of 
war on this occasion was the marching of an armed force 
of French troops through the emir’s territory. This the 
latter looked upon as an infringement of the treaty, and 
consequently declaimed war. In October 1839, he suddenly 
fell upon the French troops in the plain of Motidja, and 
routed them with great slaughter, destroying and laying 
waste the European settlements. Ho surprised and cut to 
pieces bodies of troops on their march ; outposts and encamp- 
ments were taken by sudden assault; and at length the 
possessions of the French were reduced to the fortified places 
which they occuiiied. On the news of these events reach- 
ing France, reinforcements to the amount of 20,000 men 
were sent out. The spring campaign was vigorously opened 
on both sides, and numerous skirmishes took place, but 
without decisive results to either party The Frencli were, 
indeed, everywhere successful in the field, but the scattered 
troops of the enemy would speedily reassemble and sweep 
the plains, so that there was no safety beyond the camj) 
and the walls of the towns The fort of Masagran, near 
Mostaganem, with a garrison of only 123 men, gallantly 
withstood a fierce attack by 12,000 to 15,000 Arabs, winch 
lasted for three days. Marshal VaMe was now recalled, 
and General Bugeaud appointed to succeed Mm. The 
latter arrived at Algiers on the 22d of Febmaiy 1841, and 
adopted a now system, wliich was completely successful. 
He made use of movable columns radiating from Algiers, 
Oran, and Constantine, and having from 80,000 to 100,000 
troops at his disposal, the result soon told against the emir. 
Many of the Arab tribes were thus intimidated or brought 
under subjection, hard pressed garrisons were relieved and 
victualled, and town after town taken. Tekedemt, tlie 
principal stronghold of Abd-el-Kader, was destroyed, ^vnd 
the citadel blown up; Mascara was taken; and Saida, 
tlie only remaining fortress in the possession of the emir, 
was entirely demolished. In January 1842 the town of 
Tlemcen was taken, and ten days afterwards the fort of 
TMna, wMch was demolished. The terrified Arabs sub- 
mitted on all sides, and now almost the entire country was 
subdued. The emir hini.self, driven to extremities, was 


compelled to take refuge in likEarocco. Here he .succeeded 
in raising a considerable force, and returned to Algeria. 
He made up for the want of troops by the rapidity of his 
movements, and would suddenly make an attack on one 
place when he was supposed to be in quite an ojiposite 
quarter. In November 1842 the Duke of Aumale arrived 
in Algiers to take part in the operations against the emir, 
and lu the sprmg of the following year he suddenly fell 
upon the camp of Abd-el-Kader Avhile the great body of 
hia troops were absent, and took several thousand prisoners 
and a large booty, the emir Mmself making his escape 
with difficulty. Not long afterwaids the latter again took 
refuge in Marocco, and so excited the fanatical passions of 
the people of that country that their ruler was forced into 
a war with France. The army which was sent into Algeria 
was attacked and defeated by Bugeaud at tho river Isly, 
14th August 1844, The emperor of Marocco soon after- 
wards sued for peace, which w^as gi anted him on condition 
that he should no longer succour or shelter the emir, but 
aid in imrsmng hun. Abd-el-Kader was now reduced to 
great extremities, and obliged to take refuge in the moun- 
tam fastnesses, whence he w^onld from time to tune come 
down to annoy tho French. In June 1845 a tribe of 
Arabs, who were being pursued by a body of French troops 
under General Pelissier, took refuge in a cave. As they 
refused to surrender, the general ordered a fire to he kindled 
at the mouth of the cave, and the wffiole of those within, 
men, women, and children, to tho number of 500, vrere 
suffocated The emir at length was brought to such straits 
that he agreed to deliver himself up to the French on being 
allowed to retire to Alexandria or St Jean d’Acre. Not- 
withstanding this promise, which was given by General 
Lamoncifere, and ratified by the governor-general, he was 
taken to France, where he arrived on the 29th of January 
1848 ; and was imprisoned first in the castle of Pan, and 
afterwards in that of Amhoise, near Blois. In October 
1852 Louis Napoleon, then jiresident of the French Be- 
pnbUc, gave him Ms hberty on condition that he should 
not return to Algeria, but reside at Brousso in Asia Minor. 
Here he remained tiU 1856 when, in consoquenco of the 
destruction of that town by an earthquake, he obtainotl 
penm^ion to remove to Constantinople, and afterwards to 
Damascus. At the latter place he rendered valuable aid 
to the Christians by protecting them during the massacre 
by the Turks in Syria in 1860. 

On the revolution in France of 1848, General Cavaignao 
was ai>pointed governor-general of the colony; and the 
National Assembly, wislmig to establish a closer connection 
between the comitry and France, offered to incorporate it 
with the republic. This proposal, however, met with con- 
siderable opposition, and Algeria was simply declared a 
permanent possession, wnth the right to send four deputies 
to the National Assembly, to bo heard on all matters 
affecting the interests of the colony. Colonists wore also 
sent out to settle there, and other means taken to further 
its prosperity. Still the republic did not seom to be more 
successful in the admimstration of affains than the monarchy 
had been. The colonists died off or loft in disgust, the 
natives were not more reconciled to the French yoke, and 
many of them rose in open rebelhon. The Kabyles, in 
particular, the most intelligent and industrious of the native 
population, manifested the greatest repugnance to the im- 
position of toes and of the usages of civilisation. In 1849 
General Pelissier marched against several of the rebellious 
tnbes, and reduced them to subjection. Generals Canrobert 
and Herbillon were sent into the district of Zaab to quell an 
murrection excited by the Marabout Bon-Zian. The latter 
was driven to take refuge in Zaatcha, which resisted the 
utmost efforts of the French to f^ke it for fifty-one days, 
but at last it was carried by storm. In 1850 there 
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trero several expeditions sent out against the natives, and 
in 1851 Geneial St Arnaud succeeded in reducing to sub- 
jection Little Kabylia. In 1862 General M‘Mdion set 
out against Eastern Kabylia, and Pelissior, in the south, 
took Laghouat by storm. The next few years present 
us with several expeditions against the Kabyles, but these 
were not productive of very marked results. In 1851: 
there was an expedition against certain Arab tribes in the 
south, who were reduced to subjection. In 1856 a great 
expedition, under the command of General Eandon, was 
organised against the tribes of Great Kabyha that had not 
yet submitted to the French; and after many months’ 
fighting they were brought under subjection. The autho- 
rity of France was now undisputed over the country, and 
peace for a time was established. 

In 1858 the administration of the colony was confided 
to a special minister, the first nommated bemg Prmce 
Napoleon j but he only held office for a short time ; and 
soon after, the special ministry was abolished. In October 
1859 certain Arab tribes rose in rebelhon, but w'ero speedily 
subdued. In 1860 Marshal Pehssier was made governor- 
general, with a vice-governor, a director-general of civil 
affairs, and a council of thirty members. In the beginning 
of 1863 the emperor promised to Algeria a constitution, 
with a representative assembly for provincial matters; and 
said that it was not a colony properly so called, but an 
Arab Idngdom, and that the natives had an equal right to 
his protection with the colonists. In April 1864 a for- 
midable insurrection of the Arabs broke out in the south, 
in consequence of an insult offered to one of their chiefs in 
a court of justice, and they suddenly fell upon and cut to 
pieces a detachment of French troops. A large force was 
speedily assembled and sent against them, and after they 
had been beaten in several encounters the insurrection was 
at length put dowm. Marshal Pelissier died in May, and 
Marshal M'Mahon was appointed to succeed him. A fresh 
insurrection of the Arabs broke out in October, but after 
several defeats they were brought to subjection. In May 
1865 the Emperor Napoleon visited Algeria, and was 
everywhere received with the greatest demonstrations of 
joy. After his return to France he wrote a letter to 
Marshal M ‘Mahon respecting the future government of 
the colony. Ho particularly pointed out the necessity of 
seeking to gain the good-will of the natives by permitting 
them to enjoy their territories unmolested, and to maintain 
their own customs, and that they should be held as equal 
with the colonists before the law. He further directed 
him to seek to stimulate the industry of the colonists, and 
to strive to develop the resources of the country. In 
October a fresh insurrection broke out in the province of 
Oran. It commenced with an attack upon a friendly tribe, 
but was at length put down by a body of troops under the 
command of Colonel de Colomb, It again broke out in 
March 1868, and Colonel de Colomb was a second time 
sent out against the insurgents. He encountered them on 
the 16th, and, after a fierce engagement, put them to flight 
with great loss. In the beginning of 1867 a new eiqicdi- 
tion was organised against the refractory Arabs in the 
south, and these being effectually put down, a period of 
comparative peace followed. The crops in 1866 wore 
almost entirely destroyed by an invasion of locusts, and 
in January 1867 a violent earthquake destroyed several 
villages in the vicinity of Blidah. A prolonged drought 
followed, which dried up the sources of the springs and 
produced a famine, from which the natives suffered muck 
A visitation of cholera succeeded, which is estimated to 
have carried off not less than 60,000 persons. In January 
1868 a fresh revolt broke out among the Arabs, instigated 
by Si-Hamed, who had led on more than one of the pre- 
vious revolts. They assailed and plundered some of the 
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friendly tribes, and being pursued and attacked by a 
body of French troops, a fierce engagement took place, 
in which Si-Hamed was killed and Ins followers put to 
flight. Peace was enjoyed for the rest of that year ; but 
towards the end of January 1869 several large bands ot 
insurgent Arabs in the extreme south marched northward, 
took by surprise Tagguin, and being joined by others, in a 
short time they numb^erecl 3000 horse. A body of French 
troops was sent out against them from Laghouat, under 
the conunand of Colonel Sonis, and after two and a half 
hours’ hard fighting the insurgents were put to flight with 
great slaughter. In 1871 a widespread insurrection of 
Arab and Kabyle tribes broke out, stimulated no doubt 
by a knowledge of the weakened condition of France at 
home. It commenced with El-Mokraiii, the hereditary 
bach-agha of the Mcdjana, attacking and burning the 
village of Brody-Bon-Arreredy, destroying isolated houses 
and posts throughout the district subject to his influence, 
the colonists who did not succeed in reaching a place of 
safety being massacred. All his attacks against the forti- 
fied places, however, failed; and as soon as the French 
were able to assume the offensive he was beaten in every 
engagement, and subsequently killed in action. When 
this rebellion appeared almost overcome, the whole of 
Kabyha rose in arms at the command of the sheikh El- 
Haddad, one of the most powerful chiefs in Kabyha, and 
head of an influential rehgious confraternity. The Kabyles, 
for the first time in history, descended from their mountain 
fastnesses, and attempted to invade the plains of the 
Metidja. The most horrible massacres were perpetrated, 
and ^ the principal ports on the coast were strictly 
blockaded on the landward side. It was not till after the 
fall of the commune in Paris that troops could be spared 
in sufficient numbers to suppress the insurrection. But 
this was at length effected, and a war contribution of 
£1,200,000 imposed upon the rebels, whose lands were also 
sequestrated, but the owners were permitted to resume 
possession on comparatively easy terms. The greater part 
of the sum recovered was distributed among Hie colonists 
who had suffered during the insurrection, and a consider- 
able portion of it has been allotted for public works. The 
sequestration has also opened up much valuable territory 
for European colonisation. Since the insun-ection many 
new colonists have arrived hero, and among them many 
from .iUsace and Lorraine. A law passed by the FrencL 
Ohamber, 15th September 1871, authorises, on certain 
conditions, the gratuitous concession of 247,000 acres of 
land to such natives of Alsace and Lorraine as might 
desire to preserve their French nationality. A more 
favourable era, it is believed, has now dawned for the 
colony. Down to 1871 it had continued under military 
rule, and this, it was thought, had had not a little to do 
with the frequent insurrections that had broken out in 
the country. Accordingly, in October of that year, a civil 
government was established, as has been already noticed, 
and since that time the colony has continued in a more 
peaceable and flourishing condition. (d. k.) 

ALGBDERO, a seaport of Italy, in the province of 
Safari, Sardinia, situated on the west coast of the island, 
14 miles S.W. of Sassari. It was founded by the Genoese, 
and was afterwards taken by the Oatalonians, whoso 
language is still spoken. Though strongly fortified towards 
the sea, the landward side of the town is commanded by 
the overhanging hills. Alghero is an episcopal see, and 
has a cathedral, erected in 1517, several monasteries, 
convents, and jpubhc schools. Many of the houses are of 
antique architecture. Near the town are some fine 
stalactite grottoes. The neighbourhood produces oil and 
fruit, and the best wine of tlie island j and the corals of 
.Alghero are the most beautiful found in the Atediterraneau. 
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The otlier exports include graiii, wool, tobacco, bones, 
skins, and anchovies. Porte Conte, 9 miles to the N.W., 
IS the roadstead frequented by the largest vessels, and is a 
secure and fortified anchorage, capable of accommodating 
a large fieet. Population of commune (1865), 8419. 

ALGIERS (Fr. Alyer, Arab. Al-Jezair, i.e., The Islands), 
a city and seaport of Northern Africa, and capital of 
Algeria, is situated on the west side of a bay of the same 
name in the Mediterranean. Lat. (of Lighthouse), 36° 47' 
20" N., long. 3° 4' 32" E. It is built, in the form of an 
amphitheatre, on the northern slope of steep hill rising 
.ibruptly from the coast. It ascends the side of the hill in the 
form of an irregular tiiangle, the apex of winch is occupied 
by the Casbah, or ancient fortress of the deys, which is 
about 600 feet above the level of the sea. As seen from a 
distance, the city i)reseuts a very imposing and picturesque 
appearance ; and the houses rnsing one above the other, and 
being aU built of white stone, it has been compared to a 
ship under sail. It consists of two towns — the new, which 
IS entirely Euroiiean in its character, and is lault on the 
lower part of the &lo2)e and along the .shoic ; and the old 
town, which occiques the higher region, and is entirely 
Oriental in its ch.u'actor. The new town con.si.sls of hand- 
'iome streets and squares, and contains the govomment 
liouses, hotels, warehouses, barracks, &c. In the ccntic of 
the new town is the Flare dii Goiuimirmenf, a large and 
handsome square in the European stylo, with a fountain, 
and iilauted with orange and hme trees. The streets arc 
regular, spacious, and handsome, and adorned with arcades. 
In the Arab or old town the srtocts are iiaiTow, winding, 
and dirty. The houses are square substantial-looking 
buildings, presenting to the street bare walls, with only a 
few slits iirote^ted by iron gratings in place of windows. 
Bach house Lns a quadrangle in the centre, into which it 
looks, and which is entered by a low narrow doorway. 
.Algiers 13 surrounded by walls and othermso fortified, but 
its landward defences are weak and exposed, while the 
batteries which defend it towards the sea are very strong. 
It has two handsome suburbs, and numerous elegant villas 
are scattered over the luciiiity. The town is the residence 
of the governor-general of Algeria, of the iirefect of the 
department of Algiers, and of the chiefs of the different 
.idministrative services. It is also the seat of a bishop 
and of the supreme courts of justice, and has a chamber 
and tribunal of commerce, a royal college, various schools, 
a bank, pubhe library, and museum Among the jirincipal 
buildings are a cathedral and several Roman Catholic 
churches, a Protestant church, several synagogues, and a 
iramher of mosques. The tomi is well suiiidiccl with 
water, and there are numerous public and private foun- 
tains and baths. Various markets are hold here, and 
horse-racing is a favourite amusement. Algiers has of 
late come to be noted as a winter residence for invalids. 
The French have spent large sums of money in the unprovc- 
inent of the port of Algiers. It has an area of 220 acres, 
and it is calculated that when a rock near the centre, 
called Foche Sans Fom, is removed, it uuU be capable of 
accommodating 40 vessels of war and 300 trading vessels. 
It has two docks, capable of containing the largest vessels. 
The hghthouse has a revoMng light ^usible at the distance 
of 16 miles. Population (1866), 52,614. (For the trade 
and climate of Algiers, see Algeria.) 

ALGOA BAY, an inlet in Cape Colony, on the S.E. 
coast of Africa, 425 miles east from the Cape of Good 
Hope. Lat of Croix Island, in the bay, 30° 47' N., and 
long. 26° 46'. Algoa Bay lies between capes Recife and 
Padrone, on the former of which there is a lighthouse. It 
receives the rivers Sunday and Baashor. The best 
anchorage is on the west side of the inlet, near Port 
Elizabeth, which is the most important seaport on the 
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south coast of Africa. Here the holding ground is good 
and the anchorage is sheltered, except from the south-east 
"Winds. Fort Fredciick stands on a lull overlooking Port 
Elizabeth. Algoa Bay was the first landing-place of the 
British emigrants to the eastern of tke Cajie 

Colony, and as the harbour of that itrovince it enjoys a 
rajiidly increasing trade. 

ALHAMA, a city of Spam, in the jirovincc of Granada, 
24 miles S. W. of Granada. It is very picturesquely situated 
on the edge of a gorge in the hills of the Sierra do 
AUiama, the streets rising in terraces one above another. 
The river Marchan flows through the cha.sm, and the 
inountams behind the town reach a height of 8000 feet. 
The name Albmn.a signifies in Aiabic “ the bath,” and is 
derived from the hot mineral springs in the neighbour- 
hood. These siiniigs, which have a Iciiqtevaturo of 118° 
Fahr., are considered hoiieficial m cases of dysjieii&ia and 
rheumatism, and in former times had as many as Li, 000 
n.sitors annually. Albania was a m(,st imiiurtant fortress 
while the Moors ruled in Granada, and its ca]»turc by the 
Marquis of Cadiz in 1482 was the most decisive .step in 
the reduction of their jxiwcr. Remains of the ]\Ioont>h 
castle and walls are still to bo seen, as well as an aqueduct 
of Roman or Moorish origin. Illaii}^ of the houses are of 
Moorish architecture, and the antiquities of the loun, the 
mineral sju’iugs, and the wild scenery of the cniurons 
atliuct numerous visitors. Population, about 7000 

ALHAMA, a town in Siiain, in the province of Murcia, 
13 miles S W. of the town of that namo. It is celebrated 
for its sulphur .springs, which liave a temiiorature ranging 
fioin 91“ to 113° Fahr, and attract uunicrons vihitors. 
The town has a ho.spitiil and the ruins of an ancient ca.stle. 
I’opulation, about 6600. 

ALHA^rBR.\, the ancient fortress and rc,sKlenco of the 
Moorish inonarclis of Granada, lies on a hill overlooking 
the city of Granada, on tlm i >rth. Tlie name, sigiufj-ing 
in Ambic “the red," is cleiiv'od from the colour of the sun- 
dried tupki, or bricks made of fine gravel and clay, of 
which the outer walls are built. Tins famous Moorisli 
palace was erected at various dates, chiefly between 1248 
and 1354, under the reigns of Ihn-l-A lunar and lii.s suc- 
cessors. The si»leudicl dccomtions, and in iiarticnlar the 
exquisite painting of the interior, arc ascribed to Yusuf I., 
who died in 1354. Immediately after the expulsion of 
the Moors in 1492, their conquerors began, by innumer- 
able acts of vanclali.sni, to .spoil the marvellou.s beauty of 
the Alhambra, The oiicn work was filled iqi with white- 
wa.sh, Iheiiaintiug and gilding effaced, the furniture .soiled, 
torn, or removed. Charles V rebuilt iiortions in the 
modem style of the period, and de.slroyed the gi eater part 
of the Winter Palace to make room for a modern .structure 
which has never been conqileted. Plulqi V. Italianised 
the rooms, and comiileted the degradafion by running up 
jiartitions which blocked up whole a])artment.s, gems of 
taste and jiaticnt ingenuity. In .snb.stMjucnt centuries the 
carelessness of the Spanish authoritic*.s jicnnitted this pearl 
of Moorish art to be still further defaced; and in 1812 
some of the towers were blown up by the French under 
Sebostiani, while the whole biiilding.s narrowly cscaiicd the 
same fate. In 1821 the ancient jiile was shattered by 
an earthquake. Directions wore given in 1 862, by Isabella, 
then queen of Spain, for the restoration of the Alhambra 
to its original condition. The work has been carried on 
with considerable skill, but the sums devoted to it have 
been too small for its satisfactory accomplishment. 

The hilly terrace on which the Alhambra stands is about 
2430 feet in length by 674 in breadth at the widest part. 
A strongly-foi’tified wall, flanked by thirteen square towers, 
endoses au area of 35 acres, within which the palace is 
built. Approaching from the city, the visitor passes 
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tlirougli tlie Gate of Pomegranates and enters the grounds 
of the Alhamhra, which are well wooded, and in spnng 
are covered by sweet-scented Avild flowers. The gardens, 
though weedy and ravinod, are a charming resort, adorned 
by beautiful waterfalls and sparkling fountains, and en- 
livened by the song of the nightingale. Passing the pillar 
of Charles V., a steep ascent leads to the chief cntranc 
to the Alhambia, the Gate of Judgiiicnt — a massive arch 
way, surmounted by a square tower 62 feet high, which, 
TV’hile serving as an outwork of the fortress and as an 
entrance-hall to the palace, was principally used as an 
open-air court of justice, according to the patriarchal 
custom of the east. The pillars of the gate are of sculp- 
tured marble, and the horse-shoe arch is 28 feet high. A 
naiTOW passage leads to the Plaza de los Algtbes, the Place 
of the Cistoins, so called from the tanks underneath filled 
with water from the Darro, which foams through the 
ravine to the north of the hill. The Plaza is about 225 
feet long by 187 wide. To the left rises Alcazaba, the 
ruined fortress of the Alhambra, with the Torre de la Vela 
or Watch Tower, where the Chnstiau flag was first hoisted 
oil the expulsion of the Moors in 1492. It commands a 
noble prospect. Below lies the city of Gi-anada, with its 
hundred churches j and above rise overhanging heights, 
with white houses glancing out from the green fohage, 
leminding one of the saying of the Arabic poet, that 
Granada is like a pearl set round u ith emerald. In the 
Place of the Cisterns stands an isolated Moorish tower, 
the To)re dd Vino, erected in 1345 j and to the right lies 
the palace of Charles Y , displacing so much that was 
curious in Moorish ai t. It is a majestic but cold-looking 
structure in the Itonaissance style, unfinished and roofless, 
and presenting a desolate and ruinous aspect. Behind 
this edifice lies the Mooiish palace, the exterior being 
severe, plain, and almost forbidduig in appearance, accord- 
ing to the peculiarity of Moorish architecture, by which 
they contrived to heighten the siilendour of the inteiior 
by contrast with the bare and unadorned structure of the 
outer walls. But within, the palace stands unrivalled in 
the gorgeous sjfiendour of its halls and the exqumito 
beauty of its decorations. Everywhere are seen emdcnces 
of the delicate taste and the artistic luxury of the ]\Ioois. 
►Spacious courts, with inaiblo pillars and fretted ceilings, 
I>ai*titions colouicd and gilt like the sides of a Stamboul 
casket, and filigree stuccos of veil-like transparency, all 
distinguished by airy lightness and grace, are among the 
main features of this palace of the voluptuous caliphs of 
Granada, who held dominion over that sunny land which 
their poets described as a terrestrial paradise. The colours 
chiefly employed are blue, red, and a golden yellow. In 
the hey-day of Moorish prosperity the palace must have 
been the most delicious of royal residences. Odoriferous 
gardens, in which the orange and the myrtle bloomed, 
alternated with sparkling fountains and soft couches, 
inviting to a luxurious repose. Everything contributed 
to render the whole the most splendid abode of Oriental 
magnificence, to which only the fantastic creations of the 
Arabian JVu/his can be fitly compared. 

The present entrance is by a small insignificant door, 
from which a corridor conducts to the Patio de la Pei’kdk, 
the Court of the Blessing. This court is 140 feet long by 
74 broad ; and in the centre there is a large pond set in 
the marble pavement, full of gold-fish, from which some 
have called this the 001114; of the Pond. It is also known 
as the Court of the Myrtles, from the myrtles which grow 
along its sides. There are galleries on the north and 
south sides; that on the south 27 feet high, and supported 
by a marble colonnade. Underneath it, to the right, was 
the principal entrance, and over it are three elegant 
windows uith arches and miniature pillars. The columns 
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supporting the galleries are light in stracture, and arches, 
slender and bending gracefully like jialms, spring from 
the capitals and meet overhead. From this court the 
walls of the TujTe de Comares are seen rising over the 
roof to the north, and its tower and colonnades are reflected 
in the crystal mirror of the pond. 

The Hall of Ambassadors {Sala de Amhajadores) is the 
largest in the Alhamhra, and occupies all the Tower of 
Coinares. It is a square room, the sides being 37 feet in 
loii^h, while the centre of the dome is 75 feet high. 
This was the grand reception-room, and the throne of the 
sultan was placed opposite the entrance The azulejos are 
nearly 4 feet high all round, and the colours vary at inter- 
vals Over them is a series of oval medallions with in- 
scnptioiis, interwoven with flowers and leaves. There are 
nine windows, three on each fafade, and the ceiling is 
admirably diversified with lulaid work of white, blue, and 
gold, in the shape of cu-cles, crowns, and stars — a kind of 
imitation of the vault of heaven. The walls are covered 
with varied stucco-work of most delicate pattern, surround- 
ing many ancient escutcheons. 

Another of the more celebrated courts of the jialace is 
the Patio de los Leones^ the Court of the Lions. This is 
an oblong court, 116 feet in length by 06 in breadth, sur- 
rounded by a low gaUery supported on 124 white marble 
columns. A pa-vilion projects into tbe court at each 
extremity, with filigree walls and light-domed roof, elabor- 
ately ornamented. The square is paved wnth coloured 
tiles, and the colonnade with white marble; while the 
walls are covered 5 feet up from the ground with blue 
and yellow tiles, witli a border above and below enamelled 
blue and gold. The columns sujtporting the roof and 
galloiy are iiregiilarly placed, with a view to artistic effect; 
and the general foiin of the piers, arches, and pillars is 
most graceful. They are adorned by varieties of foliage, 
(fee.; about each arch there is a large square of arabesques; 
and over the pillars is another square of exquisite filigree 
work. In the centre of the court is the colobiatcd Fountain 
of Lions, a magnificent alabaster basin supported by the 
figures of twelve lions in white marble, not designed with 
sculptural accuracy, but as emblems of strength and 
courage ’Wlieii tlio fountain was in good order a great 
voliimo of water was throivn up, which fell into the basin, 
passed through the hons, and issued from their mouths. 

The Hall of the Abencorrages derives its name from a 
legend according to which Boabdil, the lost king of 
Granada, having invited the chiefs of that illustrious line 
to a banquet, massacred them here. This room is a perfect 
square, with a lofty dome, and trellisod windows at its 
base. The roof is exquisitely decorated in blue, brown, 
red, and gold, and the columns supporting it spring out 
into the arch form in a remarkably beautiful manner. 
Opposite to this hall is the Hall of the Two Sisters, so 
called from two voiy beautiful white marble slabs laid as 
part of the pavement. These slabs measure 15 feet by 7|, 
and are without flaw or stain. There is a fountain in the 
middle of this hall, and the roof is composed of stalactites, 
nearly 5000 pieces entering into its constniction. The 
whole decorations hero are of the most exquisite de.scriptioii. 

Among the other wonders of the Alhambra are the Hall 
of Justice; the mosque; the Mirador de Lindaraja, or 
boudoir of the sultana ; the Patia de la Peja; the Tocador 
de la Reina, or queen’s boudoir ; and the Sala de los Panos, 
in all which are to be seen the same delicate and beautiful 
architecture, the same costly and elegant decorations. 
There must also be noticed the celebrated vase of the 
Alhambra, a splendid specimen of Moorish ceramic art, 
dating from 1320, and belonging to the first period of 
Moorish porcelain. It is 4 feet 3 inches high ; the ground 
is white, and the enamelling is in blue, white, and gold. 
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A neTV hall, called the Hall of the Shields or Escutcheons, 
lias recently been discovered; and the palace contains, 
besides the more important halls already mentioned, ranges 
of bed-rooms and summer-rooms, a whispering gallery and 
labyrinth, and vaulted sepulchres. 

The towers of the foiiiress have also much of the orna- 
mented character of the palace. Sepamted from the 
Alba mbrn. by a ravine Kes Generahfe^ the Garden of the 
Architect, probably in the first instance an outwork of the 
fortress, afterwards the summer villa of the sultans of 
Granada, It is impossible to conclude the description of 
the Alhambra without remarking how admirably every 
thing was planned to render this palace the most voluptu- 
ous of aU retreats — ^the numerous fountains which cooled 
the air, the judicious disposition of doors and windows 
securing a free ventilation, the shady gardens, and the 
noble views of the hiUs and plains around. Some idea of 
the beauty of the original is afforded by the AUiambia 
Court in the Crystal Palace at Sydenham, imitating the 
Moorish palace in gorgeousness of colouring, elaborateness 
of ornamentation, and quaint grace of architectural style. 

One of the most striking features of the Alhambra is 
the apjiliance of poetical conceits and passages from the 
Koran to enhance and form part of the ornamentation. 
“ There is no God but AUali,^’ “ There is no conqueror 
but God,” “ Glory be given to our Lord,” and other similar 
luscnptions are everywhere to be observed. 

(See Mr Owen Jones’s Plans, Elevations, and Sections of 
tlie AUumlyt'a, 2 vols. fol., 1848.) 

ALHAZEN (full name, Abu Ali al-Hasan Ibn Al- 
ijasan), a mathematician of the 11th century, was born 
at Bassora, and died at Cairo in 1038 He is to be dis- 
tinguished from another Alhazen who translated Ptolemy’s 
A Imagest in the 10 th century. Alhazen having boasted that 
he could construct a machine for regulating the inundations 
of the Nile, was summoned to Egypt by the caliph Hakem; 
but, aware of the impracticabihty of his scheme, and fearmg 
the cahph’s anger, he feigned madness until Hakem’s death 
111 1 021. Alhazen was, nevertheless, a diligent and success- 
ful student, being the first great discoverer in optica after 
t he time of Ptolemy, His researches were prosecuted under 
the greatest disadvantages, as he was compelled to eke out 
a livelihood by copying his own works and selling them 
To him, and not to Ptolemy, is due the exjilaiiation of the 
aiiparent increase of heavenly bodies near the honzon. He 
correctly attributed the phenomenon to the fact that the eye 
compares these bodies with intervening terrestrial objects. 
He taught, previous to Yitello, that vision does not result 
1 rom the emission of rays from the eye, and wrote also on 
the refraction of light, especially on atmospheric refraction, 
showing, e.g., the cause of morning and evening twilight. 
He solved the problem of finding the point in a convex 
mirror at which a ray coming from one given point shall be 
reflected to another ^ven point. As a writer, Alhazen is 
remarkable for prolixity and scholastic subtilty. Only two 
of his works have been printed— his Treatiso on TmligM, 
and his Thesaurus OpticcB, (See Casiri, MU. Aral). Hisp. 
Esmr.) 

ALI, the fourth in order of the caliphs or successors of 
Mahomet, was born at Mecca, about the year GOO a,d. 
His father, Abu Taleb, was an uncle of the prophet, and 
Ali himself was adopted by Mahomet and educated 
under his care. While he was still a mere boy he dis- 
tinguished himself by being the first to declare lus adhesion 
to the cause of Mehomet, who in return made H-m his 
vicegerent, and some years after gave him his daughter 
Fatima in marriage. All proved himself to be a brave £md 
faithful soldier ; and when Mahomet died without male 
issue, he seemed to have the best claims to become the 
rerogidsod head of Tslamism. Throe other companions of 
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Mahomet, however, Abubekr, Omar, and Othman, occupied 
tin's position befoie him, and it was not until 656, aftei 
the murder of Othman, that he assumed the title of 
cahph. Almost the first act of his reign was the suppres- 
sion of a rebelhoii under Telha and Zobcir, who were 
instigated by Ayesha, the widow of Mahomet, a bitter 
enemy of Ali, and hitherto one of the chief hindrances to 
his advancement to the caliphate. The rebel army was 
defeated at Khanbah, near Bassoiah, the two generals 
being killed, and Ayesha taken pnsoner All’s next cam 
was to got nd of the opposition of Moawyah, ulio had 
established himself in Syria at the head of a numerous 
army. A bloody battle took place in tlie plain of Suffein, 
near the Euphrates, which seemed at first to bo going in 
favour of Ah; when suddenly a number of the enemy, 
fixing copies of the Koran to the points of their spears, 
exclaimed that “ the matter ought to be settled by refer- 
ence to this book, which forbids JMussulmans to shed eacli 
other’s blood.” On hearing this the superstitious soldiers 
of Ah refused to fight any longer, and demanded that the 
matter should be referred to arbitration. Abu Musa ivas 
appointed umpire on the part of All, and Ainru, one of 
the shrewdest men in the kingdom, on tho part of Moauyah. 
Amru persuaded Abu Musa that it would bo for the 
advantage of Mosleinism that neither eandidatc should 
reign ; and also, with a pretence of deference, asked him 
to give Ms decision first. Aim l^lusa, falling into the 
snare, proclaimed that ho deposed both Ah and IMoawyah . 
thereupon Aiuni declared that he also deposed Ah, but 
that he invested IMoawyah with the caliphate. This 
treacherous decision greatly injured tho cause of Ah, 
which was still further weakened by the loss of Egypt, 
Syria, and Persia, including the sacred cities of Mecca aiul 
Medina. Ali, however, resolved to make a final effort, 
and collected a large army for that puriiose Ho v as not 
destined to see the result of his i)lans. Three of the 
fanatic sect of the Karigites made an agreement to assas- 
sinate Ali, Moawyah, and Amru as the authors of dis- 
astrous feuds among tho faithful. Tho only \iftiiu of this 
plot was All, who died at Kufa in 661, of the wouml in- 
flicted by a poisoned weapon. Ho had eight wives besides 
Fatima, and in all, it is said, thirty-three children, one of 
whom, Ha.ssan, a son of Fatima, succeeded him in the 
cahphate. All is described as a bold, noble, and generous 
man, “tho last and w^orthicst of tho primitive lMo.slerus. 
who imbibed lus religious onthiLsiasm from comjianion.slnp 
with the prophet himself, and ivho followcil to tho last the 
simphcity of his example.” He was also remarkable for 
learning and wasdom, and thcio aio still extant colluctifins 
of jiroverbs, versos, <S:c , which bear his name, especially 
{ho SeiUenees of AU, an Englnsh translation of -which, bj 
William Yule, ivas published at Edinburgh iii 1832. The 
question of Ali’s right to succeed to the euliphato is an 
aiticle of faith which divided the Mahometan world into 
two great sects, tho Sunnis and the Shiahs, tho former 
denying and the latter affirming lus right. Tho Turks, 
consequently, who are usually Suuni.s, hold his memory 
in abhorrence ; -wliereas the Persians, who arc generally 
Shiahs, venerate him as second only to the prophet, and 
celebrate the anniversary of his martyrdom. 

ALI BEY (1728-73), an adventurer, said to have been a 
native of tho Caucasus, and to have been sold about the 
age of twelve or fourteen for a slave in Cairo. The twm 
Jews who became his masters presented him to Ibrahim, 
then one of the most influential men in the kingdom. In 
the family of Ibrahim he received the rudiments of a 
literary education, and wms also instructed in the military 
ait He gradually gained tho affection of his patron to 
such a degree that he gave him his freedom, permitted liim 
to marry, and promoted him to the rank of governor of a 
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district. Afterwards he was elected to the elevated station i 
of one of the governors of provinces. Depnved of his 
protector hy death, and engaging in the dangerous intrigues 
that pave the way to power in an unstable government, he 
procured his own banishment to Upper Egypt Here he 
spent two years in maturing his schemes for future great- 
ness; and in 1766, returning to Cairo, he either dew or 
expelled the beys, and seized the reigns of government 
Emboldened by success, he rescued himself from the power 
of the Porte, coined money in his own name, and assumed 
the rank of sultan of Egypt Occupied in more important 
concerns, the Porte made no vigorous opposition to his 
measures, and Ali seized the opportunity to recover a part 
of the Said, or Upper Egypt, which had been taken pos- 
session of by an Arab sheik. He next sent out a fleet 
from Suez, which, seizing ujpon Djedda, entered the port of 
Mecca, while a body of cavalry, commanded by Mahomet 
Boy, his favourite, took and plundered Mecca itself. Hav- 
ing formed an alliance in 1770 with the Sheik Daher, a 
rebel against the Porte in Syria, ho aimed at the conquest 
of all Syria and Palestine. He first endeavoured to secure 
Gaza ; then his army, forming a junction with that of 
Daher at Acre, advanced to Damascus. There, on the 6th 
of June 1771, a battle was fought with the Turkish 
pashas, and Mahomet and Daher, Ali’s generals, routed 
them with great slaughter. The latter instantly took pos- 
session of Damascus, and the cnstlc itself had also capitii- 
lated, when Mahomet unexpectedly hastened back to 
Egypt with all Ms Mamelukes. Some ascribe this stitingo 
conduct to an impression made upon Mahomet by tho 
Turkish agents, and others to a report of the death of 
Ali Bey. 

Although unsuccessful, Ali never lost sight of his 
favourite object; and ]\Iahoniet, losing his confidonco, 
was forced to save his life by exile. Mahomet, however, 
quickly returned with an army, and di’ovo Ali Bey from 
Cairo. In tMs unfortunate state of affairs Ali flod to 
Daher, and, combining their forces, they attacked the 
Turkish commander at Sidon, and came off victorious, 
although tlie Turkish army was three times their number 
After a siege of eight months, they next took the town of 
Jaffa. Deceived by letters from Cairo, which were only 
intended to ensnare him, and stimulated by Ms recent 
victories, Ali returned to Cairo. Entering the deserts 
wMch divide Gaza from Egypt, he was furiously attacked 
by a thousand chosen Mamelukes led on by Murad Bey, 
who was enamoured of Ali’s wife, and had obtained the 
promise of her, provided that he could take AH captive. 
AH was wounded, made prisoner, and carried to Mahomet. 
He died three days after, from the effects either of poison 
or of his wounds. 

ALI PASHA, surnamed Arslan or “ The Lion,” was bom 
at Tepclini, a villago of Albania, on the Yoyutza, at the 
foot of the KHssoura Mountains, in 1741. He belonged 
to the Toske tribe, and his ancestors had for some years 
held the title of Bey of Tepclini, this dignity having 
become hereditary in his family. His grandfather fell in 
1716 at the siege of Corfu, which was then held by the 
Venetians. His father, who died when AH was in his 
fourteenth year, is represented by most authorities as a 
man of amiable character and peaceful habits, who was 
despoiled of Ms territories by the cMefs that Hved around 
him ; but Ms mother was a woman of fierce and unyield- 
ing disposition. Inciting her son to recover the posses- 
sions of Ms father, she roused in Mm a spirit of cruelty and 
aggression, tempered, however, by a considerable amount 
of cunning and foresight, wMeh bore bitter fruit in Ms 
riper years. Many romantic stories are told of AH's 
adventures at the outset of Ms career, but the only facts 
that are known with certainly are, that after Hving in the 


-ALI 573 

I mountains as a robber for some years, and enduring great 
privations, he made himself master of his beyHk of Tepe* 
lini by the aid of his associates. He is said to have then 
murdered his brother and imprisoned his mother, who 
died shortly after, on a charge of attempting to poison 
him. In order to increase and estabHsh his power, he 
then made overtures to the Turkish government, by whose 
orders he attacked and defeated the pasha of Scutari, then 
in rebelHon against the sultan, and put to death Selim, 
pasha of Delvmo. Eor these acts he was rewarded by 
bemg placed in possession of the whole of his father's 
temtones, and he was appomted Heuteuant to the Derwend- 
pacha of Kum-ili, an officer who was charged with the 
suppression of brigandage and highway robbery in the 
district AH, however, by permitting the robbers to go 
unchecked in return for a share of the spoil, brought his 
superior to disgrace and death, but escaped Hmself by 
sondmg bribes to the ministers of the sultan. For his 
services in the field in the war between Prussia and Turkey 
in 1787 he was appointed pasha of Trikala in Thessaly, 
and Derwend-pasha of E,um-iH. He soon cleared the 
country of robbers, mainly by summoning to his standard 
all who were wHHng to serve under him, and by tlioir aid 
he took forcible possession of Joannina in 1788. By 
means of the powerful body of troops at his command, 
and the wise measmes that he introduced, he wrought 
considerable ameHoration in the districts under his charge, 
and the Porte seeing this, confirmed him in the pashaHk 
of Joannina. His whole attention was now turned to the 
aggrandisement of his territory and personal power. He 
obtained possession of the western part of Northern Greece, 
or livadia as it was then called ; hut was baffled for many 
years in Ms attempts to occupy the country of the SuHotes 
in the south-west of Epirus. These brave and hardy 
mountaineers at last, in 1803, agreed to evacuate their 
country, and were treacherously massacred by AH while oij 
their way to the coast to embark for Corfu. When the 
French took Venice in 1797, Ah, by pretending admiration 
for the principles of the revolution, induced Napoleon to 
send him engineers, by whose aid he fortified Joannina; 
but fading to obtain from him, as ho had hoped, the 
Venetian ports on the seaboard of Epirus, he took occasion, 
after the defeat of Napoleon in Egypt, to lay siege to 
Prevesa, which was surrendered by tho French troops. 
AH had now a difficult part to play, but he succeeded so 
weU with Ms master tho sultan, that he was confirmed in 
tho possession of the whole of Albania northwards from 
Epirus to Montenegro, over wMch he had asserted his autho* 
niy, partly by intrigue and partly by force of arms. He 
also held the Mgh position of governor of Ruin-ili for a 
brief period (1799), during wMch he amassed a large 
sum of money by his extortions. The cruel massacre of 
the inhabitants of Gardiki, for an alleged insult to Ms 
mother and sister about forty years previously, was perpe- 
trated about this time. He contrived to make his peace 
with the French in spite of the capture of Prevesa, and 
in 1807 once more entered into alliance with them, with 
the view of obtaining Parga, wMch ho had attempted to 
capture, but without success, in 1800. Napoleon, however, 
n^lect^ to secure Parga for him at the peace of Tilsit, 
and the fortress remained in the hands of the French 
until it was taken in 1814 by the English, who gave it up 
in 1817, ostensibly to the sultan, but in reality to Ali. 
AH was now at the height of his power ; he was almost 
supreme over Albania, Epirus, part of Thessaly, and the 
western part of Northern Greece; while one of Ms sons 
held the pashaHk of the Morea. So powertol was he 
that, though he was nearly eighty years of age, the Porte 
feared and hated him, and desired Ms deatii, but could 
find no good pretext for taking measures agamst him untu 
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1820, when Ali procured the assassination of an officer who 
had left him and taken service under the sultan at Con- 
stantinople. For this daring act the sultan proscribed 
Ali, and ordered aU the European pashas to march against 
him. He resisted every effort to capture him, but was at 
last induced by iCourschid Pasha to surrender in January 
1822 on promise of a pardon from the sultan. On 
5th February, on pretence of handing him the necessaiy 
document, KourscMd Pasha procured an interview with 
him, and then produced the firman authorising his execu- 
tion. The brave old despot defended himself with his 
usual resolution and courage, but was overpowered by 
numbers, and his head was struck from his body and sent 
to Constantinople 

ALIAS, signifying at another tme, is used in judicial 
proceedings to connect the several names of a person who 
attempts to conceal his true name, or to pass under a 
feigned one ; as Smith alias Jonesj, James alias John. 

ALIBI, in Lato, denotes the absence of the accused from 
the place where he is charged with having committed a 
crime j or his being elsewhere, as the word imports, at the 
time specified. 

ALICANTE, a province of Spain, bounded on tho N. 
by Valencia, on the W. by Albacete and Murcia, on the S. 
by Murcia, and on the S.E. and E by the Mediterranean 
Sea. It was formed in 1834 of districts taken fiom the 
ancient provinces of Valencia and Murcia, tho former con- 
tributing by far the larger portion. Its length is about 73 
miles, its breadth 68 miles, and the area 2090 square miles. 
Tho surface of the province is extremely diversifi.cd. In 
the north and w'est there arc extensive mountain ranges 
of calcareous formation, intersected by deep ravinc.s j while 
farther south the land is more level, and there arc many 
fertile valleys. On the Mediterranean coast, salt maushes, 
exhaling an insalubrious miasma, alternate with rich plains 
and pleasant and productive huertas or gardens, such as 
those of Alicante and Denia. There is no considerable 
river in the province, but a few rivulets flow oast through 
the valleys into the Mediterranean. The sky is clear, lio 
climato temperate, and the rainfall very slight. Notwith- 
standing the want of rivers and of rain, agriculture is in a 
very flourishing condition. The inhabitants possess a 
spirit of steady industry uncommon in Spain, and by 
means of weUs and canals they have to a largo extent suc- 
'’eeded in overcoming the disadvantages of nature. Many 
tracts originally rocky and sterile have been levelled, and 
now present terraces covered with tho vino and with use- 
ful trees. Cereals are grown, but the inhabitants p>refcr 
to raise such articles of produce as are in demand for 
export, and consequently part of the grain supply of the 
province has to be imported. Esparto grass, rice, the 
sugar-cane, and tropical fruits and vegetables are largely 
produced. Great attention is given to tho rearing of bees 
and silk-worms ; and the wine of the province is held in 
high repnte throughout Spain, while some inferior kinds 
are sent to Franco to be mixed with claret. Cattle are 
not extensively reared. The most important minerals of 
the province are lead, copper, iron, and coal. There are 
about twenty lead and copper mines j and mineral springs 
are found at various places. The manufactures consist of 
fine cloths, silk, cotton, woollen and linen fabrics, girdles 
and lace, paper, hats, leather, earthenware, and soap. 
There are numerous oil-mills and brandy distilleries. 
Many of tho inhabitants are engaged in the carrying trade, 
while the fisheries on the coast are also actively prosecuted, 
tunny and anchovies being caught in great numbers. 
Barilla is obtained from the sea-weed on the shores, and 
some of the saline marshes yield large snpph'es of salt 
by spontaneous evaporation. The provmce is divided into 
16 judicial divisions and 206 narishes. Alicante is the 
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chief town, and the other places of importance aie penii 
and ViUajoyosa on the coast; aud Orihuela, Ekhe, Villena, 
and Alcoy in the interior. Education is in a low state ; 
of the criminals arrested it is found that 1 i in 15 can 
neither read nor w^rite. The people arc of a lively and 
irascible tomperament, and offences against tho person aj-e 
frequent. Population (1870), estimated at 440,000. 

Alicante, tho capital of tho above lU'orince, and, after 
Cadiz and Barcelona, the nio.'bt con.^idcrablc sc.iport of 
Spain. It is situated at the head of tho bay of Alicante, 
in the hlediterranoan Soa, in 38“ 20' N. lat., and 0° 3(^' 
W. long. The city is built on tho bay in tho form of 
a half-moon, and is overlooked by a rock 400 foot higlj, 
surmounted by a castle, ivbich has becu feuffored to fall 
mto decay. There is good aiiclioriug-grouiid in the bay, 
but only the smaller vessels can come up to the mole or 
pier. The bay is protected by batteries, aud there is a 
fixed light on the mole, 95 feet high, and vi,sible for a 
distance of 15 nulcs, Aheaute ivas the Liircntiim of the 
Pbomaus j but notwithstanding its antiquity, tho town pi e- 
sents a modern appearance, and ha.-? few remains of Boni.aii, 
medimval, or Jiloorish times. It is tho seat of a bisho]), 
and has a cathedral and episcopal palace. It has also a 
good towui-housc, an orphanage, a lyceum, a public librarj’’, 
and a school of navigation. Cotton, linen, and woollen 
goods, cigars, and confections are manufactured. Theio 
IS a considemblc trade in the fniit and other produce of 
the surrounding plain ; and tho vino Unto, or dark red 
wine, produced in the nciuity, is sent to France for mixing 
purpose.? At tho island of Plana, on the coast, very 
beautiful marble is procured. Tho foreign trade of tho 
port, though still considerable, has greatly declined on 
account of the imposition of an oxccasivo impoit tarilV. 
In 1871, be.mlcs coasting traders, 372 Spanish and foreign 
vessels, with a tonnage of 02,540, entered tho port. Uf 
those vessels, 78 W'cro British, measuring 29,021 tou.-<. 
Tho value of tho imports under foreign aud native flags 
was £542,520, and tho duties paid wore £00,121, without 
reckoning duties corresponding to matoriul and fuel fot 
railwa;;^, which are admitted free. Tho cliief fniport.s aro 
coals, iron, macliineiy, and guano j and tho chief exports 
esparto — of wMch 11,000 tons were shipped in 1871 — 
raisins, almonds, oranges, olive oil, silk, .saftron, wine, load, 
salt, and soda. There are here English and other European 
consuls. Alicante was besieged by tho hloors in 1331, 
and again by tho French in 1709, ivhoii the English com- 
mandant and his staff ivcro killed by tho explosion of a 
mine. Population, 31,500. 

ALIOATA, or Licata, a seaport uf Italy, in tho pro- 
vince of Gzrgenti, Sicily, situated on tlic south coast, at 
the mouth of the Salso, the largest river in tho i.s]an(l. It 
is supposed to occupy tho .site uf the ancient Phintias, 
built by Pjiiutia.'!, tyrant of Agrigontum, in 280 n.c., after 
the destruction of Gela. Tho neighbourhood was tho scene 
of many of tho most meinorablo events of tho Piiiiio wars. 
On the hill overlooking the modern town there aro extt•n.•^^ve 
ancient remains. Alicata is now the mo.st important com- 
mercial town on tho south coast of Sicily, though tho port 
is only an open shallow road.stead. The larger vessels lie 
a mile off shore, and aro laden and discharged by nican.s of 
bargas. The chief trade is in sulphur, and the other 
exports include corn, fruit, macaroni, soda, and excellent 
wine. Popnilation, 10,000. 

ALTCTJDI, one of tho Lipari Islands. See Lipaui 
ISIJ iNDS. 

ALIEN, obviously derived from the Latin dlicnns, is 
tho technical tenn applied by British constitutional law to 
any one who does not eigoy tlio privileges of a Briti.ffi 
subject. The jealousy which ha.s generally existed agaimit 
communicating tho privileges of citweaship to foreigners 
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has its foundation in mistaken views of political economy. 
It arose from the impression that the produce of the energy 
and enterprise of any community is a limited quantity, 
of which each man’s share will be the less the more com- 
petitors there are ; superseding the just view that the 
wealth of a state depends on the number and energy of the 
producers. Thus the skilled workmen who would increase 
its riches have often been jealously kept out of a countiy. 
Hut, on the other hand, special temptations, including the 
gift of citizenship, have often been offered to skilled 
foreigners by states desiring to acquire them as citizens. 
Britain has occasionally received industrious and valuable 
citizens, driven forth by the folly or tyranny of other 
powers, as in the memorable instance of the revocation of 
the edict of Nantes, which sent the Spitalfields colony and 
many other Frenchmen to this country. Looking on the 
full benefit of British citizenship as a transcendent boon, 
the principle of our older legislation on the subject has 
been to allow friendly aliens to possess at least a portion 
of it. There never existed in Britain a law so harsh as 
the Droit d’Auhaiiie of France, which confiscated to the 
crown all the property of a deceased alien. The coui*ts of 
justice have ever been opened to them, and they have thus 
boon entitled to protect themselves from any inequalities 
which do not apply to them by special law. It seems to 
bo a rule of the general public law that an alien can bo 
scut out of the realm by exorcise of the crown’s prero- 
gative ] but ill modem practice, whenever it has seemed 
necessaiy to extrude foreigners, a special Act of Parliament 
has boon obtained fur the purpose. (See Phillimore’s 
Internat. Law, vol. i., p. 133; Forsyth’s Cases and 
Oiiinions on Const, Law, p. 181.) 

Our law, save with the special exceptions mentioned 
afterwards, admits to the privileges of subjects all who are 
born within the British dominions. In the celebrated 
question of the posf-nati in the reign of James I. of 
England, it was found, after solemn trial, that natives of 
Scotland born before the union of the crowns wore aliens 
in England, but that those born subsequently enjoyed the 
privileges of English subjects. A child born abroa<l, 
whoso father or whoso grandfather on the father’s side 
was a British subject, may claim the same privilege, uiile-s.? 
at the time of his biith his father was a traitor or felon, or 
engaged in war against the British empire ( 1th Goo. II. 
c. 22). Owing lO this cxccptiomil provision, some sons of 
Jacobite refugees, burn abroad, who joined in the rebellion 
of 1745, were admitted to the privilege of prisoners of 
war, because, as the conduct of their fathers deprived them 
of the privileges of citizenship, they were held not to bo 
liable to its biu’deus. 

It has been enacted with regard to the national status 
of women and children that a manied woman is held to 
be a citizen of the state of which her husband is for the 
time being a subject ; that a natural-born British woman, 
liaving become an alien by marri.ago, and thereafter being 
a widow, maybe rehabilitated by certificate of the Secrctaiy 
of State j that where a father or a uudow becomes an alien, 
the children in infancy becoming resident in the country 
where the parent is naturalised, aud being naturalised by 
the local law, are hold to bo subjects of that country; 
that those of a father or of a viudow readmitted to 
British nationality become British subjects also ; and that 
the children of a father or of a widow who obtains a 
certificate of naturalis.ation, becoming resident with such 
parent in the United Kingdom, become naturalised (33 and 
34 Yict. c. 14, s. 10). !&e same statute provides that a 
declaration of alienage before a justice of peace or other 
competent judge, having the effect of divesting the dodaraut 
of the character of a British subject, may -ho made by a 
naturalised British subiect desiring to resume the nationality 
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of the country to which he originally belonged, if there bo 
a convention to that effect ivith that country ; by natural - 
born subjects who were also bum subjects of another state 
accordhig to its law ; or by persons burn abroad having 
Biitish fathers. 

The main characteristic disabilities to which aliens have 
been subjected are incompotency to exercise political pri- 
vileges, such as that of electing or being elected to sit 
in Pailiament, and incapacity to hold lauded property. 
The piivilego of sitting on a jury was also counted among 
the pohtical rights from which they are excluded; but 
when a foreigner is on trial, he had in England the 
privilege of ^e jury de medUtate linguie, in which half 
the panel consisted of foreigners, a piivilege which was 
taken away m 1870, and never existed in Scotland. An 
alien enemy can neither by himself nor assignee sue for 
the recovery of a debt due to him in this country, unless 
by the Queen’s special licence. But his right to do so 
revives "sv hen the war is tenninated. (See Mr Justice Story’s 
judgment in Society for Propagntmi of the Gospel v. 
Wheeler, 2 Gallison’s Beports, 127, aud Phillimore’s Inter- 
national Laio, iii. 121). 

Many of the special disabilities to which aliens were 
subject under the Navigation Act and other laws connected 
wnth our old restrictive commercial policy, have been 
removed or uoutralisod by the free trade measures of later 
years; but it is still impossible for an alien to be the 
owner of a British sliip. In other respects the tendency 
has been to communicate some of the rights of citizenship 
to alious, and to widen the defimtion of subjects. 

Most of the acts of Pailiament passed with regard to 
alions during the last and the present centuries have boon 
repealed by 33 & 34 Yict. c. 14 — the Naturalisation Act, 
1870. It enables alions to take, acquire, hold, and dispose 
of real and personal property of every description (except 
Biitish ships), and to transmit a title to land, in all respects 
as natm-ul-boru Biitish subjects. But the act expressly 
declares that this relaxation of the law docs not qualify 
aliens for any office or any muuicipal, parliamentary, or 
other fiuiicliLo, or confer any right of a British subject 
other than tho.so above expressed in regard to property, 
nor docs it affect interests vc-sted in possession or expect- 
ancy under dispositions made before the act, or by devolu- 
tion of law on the death of any one dying before the act. 

The Act 6 7 Will. lY. o. 11 has not been repealed by 

the Act of 1870. It requires masters of vessels to intimate 
the arrival of all aliens, who are thereby bound to have 
their names registered and to obtain certificates of regis- 
tration. It is believed that these conditions have seldom 
been complied with or enforced. 

It may bo remarked that the repealed Act of 1861 
(7 & 8 Yict. c. G6) was the first considerable relaxation of 
the alien law. It communicated to the children bom 
abroad of a British mother the privilege of acquiring land 
by imrchaso or succos.sioii. It gave friendly ahons the 
privriege of holding leases for any time not exceeding 
twouty-one years. Before this act the rights of citizenship 
could only bo conferred on aliens by statute ; and it was 
enacted at the commencement of the Hanover succession, 
that no private naturahsation bill should bo brought in 
unless it contained a clause di.squulifying tlie person it 
applied to from being a privy councillor or a member of 
Parliament, and from holding any office, civil or military, 
and from being a freeholder; but this restriction is repealo<l 
by the act of 1841, Limited privileges could formerly be 
given by the sovereign’s letters of denization; but by the 
act of 1844 an alien intending to reside and settle in 
Britain was enabled, by application to the Homo Secretary, 
to obtain a certificate giving him all the rights of a natural- 
born subject, with certain exceptions. Naturalisation, 
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wliich is accompanied by political and other rights, 
privileges, and obligations, may now, under the act oi 
1870, be obtained by applying to the Home Secretary and 
producing evidence of having resided for not less th^ five 
years in the United Kingdom, or of having been in the 
service of the crown for not less than five years, and of 
intention to reside in the United Kingdom or servo under 
the crown. Such a certificate may be granted by the 
Secretary of State to one naturalised previously to the 
passing of the act, or to a Bntish subject ^ to whose 
nationality a doubt exists, or to a statutory alien, f.e., one 
who has become an alien by declaration in pursuance of 
the act 1870. The laws of a British colony with regard to 
naturalisation have effect only within the luniLs of that 
colony. Naturalisation is also effected by the operation 
of the law upon the acts of individuals, as a woman by 
marriage acqiures the nationahty of her husbaiid. ^ The 
naturalisation of a father carries with it that of his childien 
in minority i and Foelix: holds that that of a widow has the 
same effect upon her minor cMldrcn. (See Foehx, T}aite 
de I>rmt JnUrnat. Priv., 1. i. t. 2, s. 2 j Savigny, Priv. 
hdernaL Law^ translated by Guthrie, pp. 26, 31, 32; 
PMllimore’s law, vol. i ; Bar, JDas Internat. 

Pnvat %nd Strafrec?it, § 30; Gaud, Code des , 

Hansard on Aliens j Heffter, JSuvoj). Vblhen'eclit, § 59 sqq. ; 
Sir A. E. Cockburn on I/'aiionalit^, hond. 1869; Cutler 
on muralisation, Lond. 1871). 

In the United States an alien desiring to be naturalisod 
must declare on oath his intention to become a citizen of 
the United States ; two years afterwards must declare^ on 
oath his intention to support the constitution of the United 
States and renounce allegiance to every fore^ power, 
iTinlndiTig that of which he was before a subject; must 
prove residence in the United States for five years, and in 
the state where his application is made for one year, as a 
good citizen ; and must renounce any title of nobihty. In 
France an alien desiring naturalisation must obtain per- 
mission to establish his domicile in France ; three years 
after (in special cases one year) he is entitled to apply for 
naturalisation, which involves the renunciation of any 
RTisriug allegiance. (See further, Allegiance ; Law op 
Nations). 

AXiGAEH, a district of British India, in the Meerut 
division, and under the jurisdiction of the Lieutenant- 
Governor of the North-'West Provinces, lies between lat. 
27° 29' and 28° 10' 30" N., and between long. 7T° 
32' 30" and 78° 42' 30" E. It contains an area of 1904 
square miles, of which upwai’ds of two-thirds, or 884,060 
acres, are under cultivation. Population in 1865 returned 
at 920,538 souls, and by the census of 1872 ascertained 
to be 1,073,108. Allgai’h is bounded on the N. by 
the Bulandshahr district and a portion of Buddon; on 
the B. by Etah district; on the S. by Mathurd district; 
and on the W. by Gurgdon and Mathurd districts. The 
district is nearly a level plain, but with a slight elevation 
in the centre, between the two great rivers, the Ganges and 
Jamnd. The only other important river is the KdS Nadi, 
which traverses the entire length of the district from 
north-west to south-east. 

Tie civil station and principal town is Koel, situated a short 
distance to the south of Ah'garh Fort. The chief products are 
wheat, haiiey, jodr, hajra, pulses, oil-seeds, gram, and indigo. 
There are no manufactures. In 1870-71 -the total net revenue of 
the district was returned at £233,709, and the expenditure at 
£45,488 5 the land revenue in the same year amounted to £196,655, 
or 84 per cent of the total net revenue. Nine towns are returned 
AS containing a population of upwards of 5000 souls, as follows: — 
Koel, the ci^ station and principal city, population within muni- 
cipal limits, 56,228; Hdtras, population, 33,100; Airauli, popula- 
tion within municipal limits, 15,896 ; Silcandi’d Rao, population 
within municipal limits, 11,988 ; laldli, population, 7616 ; Mursan, 
pcpulation, 6113; Tapol, population, 6031; Bijaigarh, population. 


5779 : and Hardeognnj, population, 5202. Thex;e are hve muuieipai 
towns in the district, the revenue raised being derived from octroi 
duties The following was the municipal revenue and its incidence 
per head in 1871-72 .—Koel (Aligai-h), municipal revenue, £6467 , 
moidence. Is. 11S<1. per head of the municipal population Hatr^, 
municipal revenue, £5221, ICs. ; incidence per head, 3s l^d. Sik- 
andra Kao, municipal income, £505, 12s ; incidence, lOd per head. 
Atrauli. municipal income, £709 , incidence, 10 3d. per he^. 
Haideoganj, municipal income, £462, ISs. ; incidence. Is 0|d. 
per head In 1871-72, the distiict contauied 3/0 bchoole, attended 
bv a total of 7939 pupils, of whom 6766 weie Hindus and 1173 
Mahometans For the protection of person and piopei ty, a rcgiilar 
police foice is maintained, consisting of 1056 men oi all giades, 
enual to one man to eveiy 1 85 scpiaie mile of aiea, or oue to every 
1016 of tlie population Wic Village Watch orniial i)olice uimihcrcd 
2000 in 1871, cipialto one man to every '67 squaie miles, or one to 


ALfGAEH Foet, in the distiict of the same name, is 
situated on the Grand Trunk Hoad, in lat. 27 56 N., 
and long 78° 8' E. The fort consists of a regular poly- 
gon, surrounded by a very broad and deep ditch. It was 
captured from the bFarhattAs under the leadership of Perron, 
a French ofScer, by Lord Lake’s army, in fSeptoiiiber 1803, 
since wliich. time it has been much strengthened and im- 


proved. Li the rebclliou of 1857 the troops stationed at 
Aligarh mutinied, but abstained from murdering their 
officers, wlio, with the other residents and ladies and 
chddron, succeeded in reaching Hi'itiA.s. 

ALIMENT, in the Xmo of Scotland,^ is the sum paid or 
allowance given in respect of the reciprocal obligation of 
parents and children, husband and w'ife, grandparents and 
grandchildren, to contribute to each other’s maintenance 
The term is also used in regard to a similar obligation of 
other parties, as of creditors to imjirisonod debtors, the 
payments by parishes to paupers, Ac. Alimentary funds, 
whether of the kind above mentioned, or set ai»ait a.s such 


by the deed of a testator, arc intended for the more siqjjiort 
of the recipient, and are not attachable by creditors. 

ALDIONY is, in English Law, the allouanco for main- 
teuaiico to which a wife is entitled out of her husband’s 


estate on a decree, obtained at the wifu’s instance, for 
judicial separation or for the dissolution of the marriage. 
It is settled by the judge of the Divorce Cunit on a con- 
sideration of all the circumstances of the case. 


ALISON, Rev. ikncniBALD, an author of groat reputa- 
tion in his own day, wus born on the 13th Noveniber 
1757 at Edinburgh, of which his father was for a time 
lord provost. After studying at the university of Glasgow 
and at BaUiol college, Oxford, he took orders in the Church 
of England, and -was appointed in 1778 to the curacy of 
Brancepeth, near Durham. In 1780 he m.arriod Dorothea, 
youngest daughter of Profo.ssor Gregory of Edinlmrgh. 
The next twenty years of his life wore spent in Shropshire, 
wdiere he held in succession the livings of High Ercdl, 
Roddinglon, and Kciiley. In 1800 he removed to Edin- 
bm'gh, having been aiipoiutcd senior incumbent of St 
Paul’s chapel in the Cuwgate. For thirty-four years he 
filled this jtosition with great acceiitanco, his 2 iroacliing 
attracting so many hearers that a new and larger church 
was built for him. His last years were spent at Colinton, 
near Edinburgh, where he died on the 17lh May 1839. 
Mr Alison published, besides a Life of Lord Woodhousclce, 
a volume of sennons, wliich passed through several etoions, 
and a -work entitled Essays on the Nature and Principles 


of Taste, which received a very laudatory criticism from 
Lord Jeffrey in the Edinhurfh Review for May 181 1. His 
theory of the beautiful, which is based on the principle 
of association, is incomplete and unsatisfactory, and his 
■work is now only of historical importance. Two sons 
of Mr AKBon attained distinction. The ddor, Dr ‘Wil- 


liam Pulteney Alison, born in 1790, was from 1820 
until within a few years of his death, in 1859, a p^ 
minent member of the medical facully in the university 
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of Edinburgh. The younger son is the subject of the 
following notice. 

ALISOI^, Sir Archibald, Bart., the celebrated his- 
torian, younger son of the preceding, was born at Kenley, 
Shropshire, on the 29th December 1792. He studied at 
the university of Edinburgh, distinguishing himself espe- 
cially 111 the classes of Greek and mathematics. In 1814 
he passed at the Scotch bar, but he did not at once enter 
on the regular practice of his jirofession. The close of the 
war had opened up the Continent, and Alison, sharing with 
many of his countrymen the desire to witness the scene of 
the stirring events of the previous twenty years, set out in 
the autumn of 1814 for a lengthened tour in France. It 
was during this period, as he tells us in a chaiacteriatic 
passage of the work itself, that he “conceived the first 
idea” of writing his History, and “inhaled that ardent 
spirit, that deep enthusiasm,” which enabled him to accom- 
plish his self-imposed task. A more immediate result of the 
tour was his first literary work of any importance, Travels 
VI France duHng the Years 1814-15, which appeared in 
the latter year. On his return to Edinburgh, Mr Alison 
practised at the bar for some years with but very moderate 
success. In 1822, however, he became one of the four 
advocates-depute for Scotland. The extensive and vaned 
experience gained in this office, which he held until 1830, 
gave him the necessary qualifications for writing his PrUi- 
ciples of the Griminal Law of Scotland (1832), and Practice 
of the Criminal Law of Scotland (1833), works that are 
Still of standard authority It was the acknowledged merit 
of these treatises that chiefly induced Sir Eobert Peel, 
during his brief administration of 1834, to confer on Mr 
Alison the important judicial office of sheriff of Lanark- 
shire, wliich ranks next in dignity and emolument to a 
judgeship in the supreme court. The office, though by no 
means a sinecure, afforded considerable leisure, which Mr 
Alison employed in not only making frequent contribu- 
tions to periodical literature, but also writing the long- 
projected History of Europe^ for which he had been collect- 
ing materials for more than fifteen years. The history of 
the period from the commencement of the French revolu- 
tion till the restoration of the Bourbons in 1816 was 
completed in ten volumes in 1842, and met with a success 
almost unexampled in works of its class. Within a few 
years it ran through ten editions, and was translated into 
most of the languages of Europe, as well as into Arable 
and Hindustani. At the time of the author’s death it was 
stated that 108,000 volumes of the library edition and 
439,000 volumes of the popular edition had been sold, A 
popularity so wide-spread must almost of necessity have 
had some basis of real merit on which to rest, and the 
good qualities of Mr Alison’s work lay upon the surface. 
It brought together, though not always in a well-arranged 
form, an immense amount of information that had before 
been practically inaccessible to the general pubha It 
made an attempt at least to show the organic connection 
in the pohey and progress of the different nations of 
Europe; and its descriptions of what may be called ex- 
ternal histoiy — of battles, sieges, and state pageants — ^were 
always spirited and interesting. On the other hand, the 
faults of the work were so numerous and glaring as to 
prevent it from ever taking rank as a classic. The general 
style was prolix, involved, and vicious; inaccurate state- 
ments and fallacious arguments wore to be found in almost 
every page; and the constant repetition of trite moral 
reflections and egotistical references seriously detracted 
from its dignity. A more grave defect resulted from the 
author’s strong political partisanship, which entirely un- 
fitted him for dealing with the problems of history in a 
philosophical spirit. In the position of unbending Toryism 
which he occupied, it was impossible for him to give any 
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explanation of so complex a fact as the French revolution 
that would be satisfactory to reflective minds. Accordingly, 
his treatment of what may be called the inner history of 
those forces hidden in the French revolution which have 
made modern Europe what it is, was meagre and incomplete 
in the last degree. 

A continuation of the Histoiy, embracing the period from 
1815 to 1852, which was completed in four volumes in 
1856, did not meet with the same success as the earlier 
work. The course of events did not afford the same 
mateiial for the exercise of the author’s powers of descrip- 
tion, and the period being so near as to be almost contem- 
porary, there was a stronger temptation, which he seems 
to have foimd it impossible to resist, to yield to political 
prejudice. Three great measures of English legislation — 
the Act restricting the paper cun'eiicy, the Eeforni Act of 
1832, and the Act abohslung the corn laws — ^were the 
object of his special aversion ; and, with little regard for 
consistency, he was in the habit of tracing, now to one and 
now to another of these measures, all the real and many 
imaginary evils m the state of the nation. On the currency 
question, in regard to which he stood from the first almost 
^one in opinion, he has inserted several tedious disserta- 
tions in the continuation of his History, besides publishing 
a separate pamphlet in 1847. On the two other great 
measures he clung tenaciously to his opinion long after tho 
more mtelligent of his party had admitted the necessity, if 
not tho justice, of the concessions that had been made, 
The use which Mr Ahson made of statistics in the con- 
tinuation of his History to support his peculiar political 
and economic theories was little short of astounding. He 
will be acquitted of intentional unfairness only by those 
who are aware, not merely how easy it is to make figures 
yield any result that may be wished, but also how difficult 
it is to bring out the correct result, even with the most 
honest purpose, unless there be special aptitude and special 
training on the part of the investigator. 

Mr Ison’s successful literary career received from time 
to time due recognition in the form of public honours. 
In 1845 he was chosen rector of Marischal College, Aber- 
deen, and in 1861 he was raised to the same honourable 
position by the students of Glasgow University. In 1852 
the dignity of baronet was conferred upon him by Lord 
Derby, and in the following year he was made a D.C.L. of 
Oxford. His literary activity continued till within a short 
time of his death, the chief works he published in addition 
to his History being the Principles of Population (1840), 
in answer to Malthus ; a Life of Marlhoroiigh (1847); and 
the Idves of Lord Castlereagh and Sir 0. Stewart (1861). 
Three volumes of his pohtical, historical, and miscellaneous 
essays were reprinted in 1850. Sir Archibald died at 
Possd House, Glasgow, on the 23d May 1867. 

AXIZAEIN, the principal colouring matter of madder, 
may be obteiined by subliming on paper an alcoholic extract 
of madder, or by exhausting the root wdth water, precipi- 
tating with sulphuric acid, dissolving the moist precipitate 
in a solution of chloride of alumina, and separating the 
impure alizarin by the addition of hydrochloric acid. The 
impure alizarin is dissolved in alcohol, and separated as a 
lake on treating with hydrate of alumina, which is now 
boiled with carbonate of soda to separate another colouring 
matter called purpurin, and is finally treated with hydro- 
chloric acid, which dissolves the alumina and leaves the 
pure substance. * 

Alizarin in the anhydrous state forms red prisms, and 
in the hydrated condition crystals Hke mosaic gold. It 
dissolves sparingly in water even at the boiling point, but 
is soluble in alcohol or ether. Mineral adds do not de- 
compose the colouring matter at ordinary temperatures. 
Caustic alkalis or alkaline carbonates dissolve alizarin^ 
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fonuing deep purple solutions, from wliicli acids precipitate 
in orange-coloured flakes Alizarin has the atomic com- 
position and has recently been made sjnithetically 

from the hydrocarbon C 14 H 10 called anthracene, which 
occurs among the products of the destructive distillation 
of coni. This is the first example of the artificial forma- 
tion of a natural colouring matter. For further details 
see Chemistuy. 

ALKALI, a term originally applied to the ashes of 
plants, now employed in inorganic chemistry as a generic 
name given to the group of compounds that have the pro- 
perty of neutralising acids. The use of the term is, 
however, generally confined to such members of the group 
as are soluble in water. The most soluble alkaline bodies 
are the oxides of potassium (potash), sodium (soda), lithium 
(hthia), and ammonium (aqueous ammonia); ana next in 
order the oxides of calcium (lime), barium (baryta), and 
strontium (strontia). The solutions of these bodies exert 
a caustic or corrosive action on vegetable and animal sub- 
stances, and precipitate the oxides of the heavy metals from 
solutions of their salts. Many vegetable coloimng matters 
are changed in tint by alkaline solutions — ^for instance, 
reddened htmus becomes blue, yellow turmeric brown, and 
syrup of violets and infusions of red cabbage green. 

ALKALOIDS, the name of a group of organic bodies that 
possess albalme properties. They are characterised by the 
property of combining with acids to form salts, and many 
have the power of giving an aUcaline reaction with vege- 
table colours. All the natural allcaloids contain nitrogen 
as an essential constituent, and they are especially marked 
by possessing great medicinal power. Many artificial 
alkaloids have been made of recent years in which phos- 
phorus, arsenic, and antimony occupy the place of nitrogen. 
For the individual properties, tests, &o., of different alka- 
loids, see OnEMisTUY. 

ALKANET {Alkanna tincto7'ia, or Amhisa tincioi’ia), 
a plant of the order JBoraginaceoe, indigenous to the south 
of France and the shores of the Levant. It is extensively 
cultivated on the Continent for the sake of the root, which 
yields a fine colouriijg matter, imparting a beautiful car- 
mine tint to oils, wines, wax, and all unctuous substances. 
Being perfectly harmless, allcanet is much used for colour- 
ing in pharmacy. Some of the mixtures styled port wine 
owe their colour to this dye, and it is also employed in 
staining furniture. 

AL-KINDI, Abu Yusup, dec., styled by pre-emmence 
“ The Philosopher of the Aiubs,” flourished during the first 
half of the 10 th century, and died at some unknown date 
posterior to 9 6 1 . His htorary activity was encyclopedic, and 
spread itself over all the sciences. The titles of his woiks 
number nearly 200 in the catalogue of Casiii, and amount to 
265 in that of Fliigel ; but the latter appears in some cases to 
have enumerated Sie same works under two divisions, and it 
is doubtful whether the philosopher has not been confounded 
with another writer of the same name. His treatises are 
arranged under the following heads, which throw some 
light on his classification of the sciences : — Philosophy in 
general, logic, politics, ethics, arithmetic (under which he 
discusses the unity of God), spherology, theory of music 
(which was closely connected with all piimitive speculation 
from its religious character), astronomy, meteorology, geo- 
metiy, cosmology (the form, &c., of the heavens), astrology, 
medicine, and on various arts, besides his commentaries 
and controversial writings. Of aU these, none except some 
treatises on medicine and astrology remain. Others of 
them must have been known in Ihe Middle Ages, for 
AI-Kindi is placed by Roger Bacon, along with Alhazen, 
in the first rank after Ptolemy as a -writer on perspective 
(optics). Some of them were certainly translated by 
Gerard of Cremona. Whatever his influence may have been 
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on the Schoolmen, he was undoubtedly a great iuitiatoi 
as regal ds his coiintiymen. He was one of the earliest 
translators and commentators of Ai’istotle, but he appears 
to have been, like Al-Farabi, superseded by Avicenna. 
He marks the first philosophic revolt against Islamism, 
and his doctrine on the simplicity and unity of the Deity 
was apparently equally Aristotelian and un-Mahomotan. 
See Flngel, Ahha7idlwii(/en fTir die Emide des IIorgeiTr 
laiides, erster Band, 1859.) 

ALKMAAR, a town of the Netherlands, in the province 
of North Holland, situated on the Helder canal and on 
the railway between Haarlem and the Helder, about 20 
niilfta NN.W. of Amsterdam. The streets of Alkmaar 
are extremely neat and regular, and arc intersected by 
canals lined with trees, while the ramparts of the town 
have been converted into beautiful boulevards. Many of 
the pnhhc buildings are elegant, cR] 3 ecia]ly the church of 
St Lawrence, a Gothic edifice of the 15th century. Alk- 
maar is the seat of a court of primary jurisdiction and of 
a tribunal of commerce, and possesses good schools as woU 
as several lilei-aiy and scientific societies. Its principal 
article of commerce is cheese, for which it is said to bo the 
chief maiket in the kingdom, if not m the world. Besides 
cheese, it has a good trade in butter, corn, and cattle, and 
manufactm-cs of salt, sailcloth, soap, -vinegar, and leather. 
Alkmaar successfully sustained a siege by the Duke of 
Alba in 1573, and in 1799 gave its name to a convention 
signed by the Duke of York and the French general 
Brune, m accordance -with which the Russo-British army 
evacuated Holland. Population, 12,000. 

ALKMAAR, Heintjk von, the German translator of 
the celebrated satirical poem liemehe de Vos, flourished in 
the latter half of the 15th century. In the preface to his 
work, which is the only source of information as to Lis life, 
he states that he was tutor to the Duko of Lorraine, and 
that ho translated the poem from the WaLsch. In spite of 
the latter statement, many have attributed the authorship 
to him ; but it is now known that the sloiy had a much 
carhor origin. Some have supposed the name Alkmaar to 
be a pseudonym. 

ALL-SAINTS DAY, All-Hallo'vvs, or Hallowmas, a 
festival, first instituted about CIO A.D., on tho 1st of May, 
in memory of the martyrs, and celebrated since 83 Jt on tlie 
1st of November, as a general commemoration of all the 
saints. As the number of saints increased, it became im- 
possible to dedicate a feast-day to each. Hence it W’as 
found expedient to have an annual aggregate commemora- 
tion of such as had not special days for themselves. The 
festival is common to the Roman Catholic, Eiiglisli, and 
Lutheran churches. See Beltane, 

ALLAH, the Arabic name for the one true God which 
is employed in the Koran, and has been adopted into the 
language of all Mahometan nations. It is compounded of 
al, the definite article, and ilah , meaning vmiliy to le 
adored . See Mahometanism. 

ALLAHAJBAD, a di-vision, district, and city of British 
India, under the jurisdiction of the lieutenant-governor of 
the North-Western Provinces. Tho Allahabad Division 
comprises the six districts of AUahAbAd, Ca^vnpur, Fathi- 
pur, Hamlrpur, BAndA, and Jauninir. It is boimded on 
tho north and east by the EtAwah and FarrakhAbAd 
districts and the province of Oudh; on the south by the 
Benares di-vision and the Rewah state; and on tho west 
hy the states of Bandelkhand and the JhAnsl division. 
Total population (1872), 6,466,116. 

AllahAbAd Distbiot lies between 24® 49' and 25® 44' 
N. lat., and between 81® 14' and 82® 26' B. long. In snape 
the di^ct is that of an irreguIaT oblong; and it is diffi- 
cult accurately to describe its boundaries, as at one extre- 
mity it wanders into Oudh, while on the south the villages 
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of tlie state of Eewali and those of this district are hope- 
lessly intermingled. Roughly speaking, however, the boun- 
daries may be described as follows : — On the north by the 
district of Jaunpur and by the Ganges j on the west by the 
districts of Ratlupur and BAndA j on the south by the inde- 
pendent state of Rewahj. and on the east by the distncts 
of MirzApur and Jaunpur. The settlement of the district 
is at present undergoing revision j and as the measurements 
are still incomplete, it is impossible to state the exact area. 
For practical purjioses, it may be estimated at 2802 square 
mile.s, or 1,793,906 acres, of which 1,065,990 acres are 
cultivated, and 727,916 acres are uncultivated) of this 
latter, however, there are about 250,000 acres capable of 
being brought under tillage, although not actually culti- 
vated The census of 1872 returned the population of the 
district at 1,394,24.5 souls, of whom 1,211,778 are Hindus, 
181,574 Mussulmans, and 893 Christians. There is, how- 
ever, a manifest error in these figures, as the European and 
Eurasian poj)ulation of AllahdbAd city alone cannot be set 
at a lower figure than 3500. The census returns are in 
consequence undergoing revision. Of the Hindu jiopula- 
tion, 173,910 are returned as BrAhmans. 

The JamnA and the Ganges meet at Allahdbdd city, and enclose 
within their angle a fertile ti’act, well UTigated by means of tanks 
and wells. The East Indian Eailway and the Grand Trunk road 
afford the principal means of land communication. The foimci 
enters the distrmt from the east, crosses the JamnA at AllahdbAd 
city, and tiavels westward, leaving the district near Klidga station. 
The Grand Tiiink load enters Allmidhdd from the north-east, meets 
the railway at AllahdbAd city, and thence runs almost parallel with 
it till It leaves the distiict. Only tlu’ee towns are retamed as con- 
taining a ])opulatiou of over 6000 souls — viz., Allahdbdd, poj)ulation 
144,404 ; Miinaimd, poiiuhition 6146; and Chizwd, population 6791 
Eice 13 tlie principal crop, the area under it being letumed at 
189,000 acres, and the aveiage pioduce at 6J ewt per acre. A 
little more than half of the total nee crop la retained for local con- 
Bumiitiou, and the remainder exjiorted. The avcinge price of com- 
mon rice in February 1878 was 63. 9d. per cwt. Pulses are also 
grown in large quantities, the area imder the various sorts being 
about the same as rice, and the yield also about the same. Jodr 
and bpjid cover as largo an aiea as either rice or pulses, but the 
yield is neither so large nor of such value. About half the crop 
is said to be annually exported. "Wheat is cultivated to the extent 
of about 160,000 cwt. per annum, of wliicli about one-half is 
exported; the average yield is said to be about 6.^ cwt. per acic, 
ana the average iirioe from 6s. 2d. to Os. 9d. jior owt. Mustard, 
tobacco, opium, linseed, and indigo are also cultivated largely, with 
cotton and sugar-cane in small quantities. Indigo stands timt among 
the manufactures of the district, and large factories exist at Alom- 
chdnd, Sard! Salem, GadApur, Kansandh, Thardai, and Dum-duma. 
These are generally under the supcrvi-sion of Euro]iean managers, 
and the produce is forwarded direct to the Calcutta market. Next 
to indigo, the most impoitant industiw is stone-cutting. The stone 
is ohiolTy quarried from a low range of liills neai Shioiijpux, whence 
it is carried in country carts to the Janma river; and after crossing 
it in flat-bottomed boats, it is finally landed at BalwA Gbdt. Here 
the stone-masons take it in hand. The gross income of the BalwA 
Ghdt stone traders is estimated at £2000 per annum. A brisk 
trade is also carried on in hides, the principal mart being the village 
of Earn'd, in Ardil fiscal division, where it is osthnated that the 
sale of skins amounts to upwai'ds of £10,000 per annum for the 
3&zdpur and Calcutta hide moi'kots. Paper is manufactured in 
the fiscal division of Karrd, and a considerable quantity exiiorted to 
Oudb, Several villages in the fiscal divisions of Earn and Cbail 
are noted for the manufactiu’e of brass and copper vessels ; and iron 
vessels are largely manufactured in Khairdgarh, Kan-d, and Phulpnr. 
The East India Eailway Company have a large castor-oil manufac- 
tory at the village of Manauri. The total net revenue of the district 
inl871 ■ 72 is returned at£244,637, and the total net civil expenditure 
at £51,770. The district passed into the hands of the English in 
1801, by a treaty between the Vazir of Oudh and the East India 
Company. 

Ai.t-att/Lb Id City, tlie capital of tke Hortb-Westem 
Provinces, is also the administrative headquarters of 
the AUahAMd division and of the district of the same 
name. It is situated at the confluence of the Ganges and 
JamnA rivers, in 26® 26' H. lat, and 81® 65' H long. 
Its most conspicuous feature is the fort, which, rises 
directly from the banks of the confluent rivers, and com- 
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pletely commands the navigation of both streams. Within 
the fort are the remains of a splendid palace, erected by 
the Emperor Akbar, and once a favourite residence of his. 
A great portion of it has been destroyed, and its hall is 
converted into an arsenal. Outside the fort, the places 
most of impoitance are the SarAi and garden of Khasni, 
the son of the Emperor JahAnglr, and the JumA Masjid, 
or great mosque. When the town first came into the 
hands of the English this mosque was used as a residence 
by the military officer commanding the station, and after- 
wards as an assembly-room. Ultimately it was returned 
to its fomer owners, but the Mahometans considered it 
desecrated, and it has never since been used as a place of 
worsMj). AUabAbdd is one of the ino.st noted results of 
Hindu pilgrimage. It owes its sanctity to its being the 
reputed confluence of ibree sacred streams — the Ganges, 
the JamnA, and the Saraswatl. This last stream, however, 
is not visible. It leaves the HimAlayas to the west of the 
JamnA, passes close to TliAneswar in the PaiijAb, and 
loses Itself in the sands of Siihind, 400 miles north-west 
of AUahAbAd. The Hindus, however, asseit that the stream 
joins the other two rivers under ground, and in a subter- 
raneous temple below the fort a little moisture trickling 
from the rocky Av'alls is iDointed out as the waters of the 
Saraswatl An annual fair is held at AJlahAbAd, at the 
confluence of the streams, on the occasion of the great 
bathing festival, at the full moon of the Hindu month of 
MAgh. AUahAbAd was taken by the British, in the year 
1705, from the Vazir of Oudh, and assigned as a residence 
for ShAh Alam, the titular Emperor of Hehli. Upon that 
prince throwing himself into the hands of the MarhattAs, 
the place was resmned by us in 1771, and again trans- 
ferred to the NawAb of Oudh, by whom it was finally 
ceded, together with the district, to the British in 1801, 
in commutation of the subsidy which the Vazir had agreed 
to pay for British protection. The population and trade 
of AUahAbAd city have rapidly increased of late years. 
According to the census of 1853, the city and suburbs 
contained 72,098 inhabitants. Before 1872 the popula- 
tion had exactly doubled, the census returns for that year 
cidiibiting a total population of 144,464. The municipal 
income and expenditure of AUahAbAd city in 1871-72 were 
asfoUows: — ^Income — Octroi duties, £13,676, 14s.) tax on 
professions, £220, 10s.) carriage tax, £1264, 4 b.) proceeds 
of the Hindu fair and ground rents, £6364 : total municipal 
income, £20,526, 8s.) incidence of taxation, 23. lid, per 
head of the population. Expenditure — Establishment, in- 
cluding cost of coUeotion, police, oonser\'ancy, and lighting, 
£9906, 4s. )StrGetwatering, £1002, 12s.) new works, £7677, 
16s,) repairs, £1088, 2s.) vaccination, £20) dispensary, 
£330) (Parities, £250; Alfred Park, £800) other items, 
£223, 2s. : total, £21,297, 16s. AUahAbAd forms the junc- 
tion of the great railway system which unites Bengal with 
Central In^a and Bombay, and it is rapidly developing 
into a great centre of inland and export trade. 

ALLAMANB, JnAJsr Nicolas Sebastiait, natural philo- 
sopher, born at Lausanne in 1713, was educated for the 
church, and held for a short time a clerical appointment 
at Leyden. Here he enjoyed the patronage and friendship 
of the celebrated S’Gravesende, who made him his 
Uterary executor. In 1747 he was appointed professor of 
philosophy and natural history at Franeker, and two years 
later he was transferred to a similar chair at Leyden, which 
he occupied until Ms death in 1787. AUamand's chief 
service to science consisted in translating and editing the 
scientific works of others, but he also made some origii^ 
discoveries of importance, especially in connection with 
electricity. He was the first to explain fnUy the pheno- 
mena of the Leyden Jar, and he made a near approach to 
the discovery of negative electridiy. He greatly enriched 
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the botanical garden and natural history museum at 
Leyden by specimens from all quarters of the globe. His 
translation of Buffon’s works was published at Amsterdam, 
in thirty-eight quarto volumes, between 1766 and 1779. 
Allamand was a member of the Royal Society of London 
and of the Academy of Sciences at Haarlem. 

ALLAH, David, a Scottish historical painter of consider- 
able celebrity, was born at AUoa on the 1 3th F ebniary 1 7 44. 
At a very early age he gave such proofs of natm-al artistic 
talent as led to his being placed under the care of the Messrs 
Foulis, who some time before had instituted an academy 
in Glasgow for painting and engraving. On leaving the 
academy (1762), after seven years’ successful study, he 
obtained the patronage of Lord Cathcart and of Erskine of 
Mar, on whose estate he had been born. The latter furnished 
him with the means of proceeding to Rome (1764), wheie 
he remained for a number of years engaged principally m 
copying the old masters. Among the origmal works which he 
then painted was the “ Origin of Portraiture ” — represent- 
ing a Corinthian maid drawing her lover’s shadow — ^^'^ell 
known through Cunego’s excellent engraving. This gained 
for him the gold medal given by the Academy of St Luke 
in the year 1773 for the best specimen of historical com- 
position. Returning from Rome in 1777, he resided for a 
tune in London, and occupied himself in portrait-painting 
In 1780 he removed to Edinburgh, where, on the death of 
Alexander Bunciman m 1786, he was appointed director 
and master of the Academy of Arts. There he painted and 
etched in aquatint a variety of works, those hy which he is 
best known — ^as the Scotch Weddiiig, the Highland Darux, 
the Repentance Stool, and his lUnstrations of the Gentle 
Shepherd — ^being remarkable for their comic humour. He 
has had frequently applied to him the name of the “Scottish 
Hogarth f but his drolleries are not to be compared for a 
moment with the productions of the great English satirist. 
Allan died at Edinburgh on the Gth August 1796. 

ALLAH, Sir William, E.A., and president of the 
Royal Scottish Academy, was born at Edinburgh in 1782. 
At an early age he was entered as a pupil in the School 
of Design established in Edinburgh by the Board of 
Trustees for Arts and Manufactures, where he had as 
companions, Wilkie, Burnet the engraver, and others 
who afterwards distmgiushed themselves as artists. Here 
AUan and Wilkie were placed at the same table, studied 
the same designs, and contracted a friendship which termi- 
nated only with their lives. Leaving the Edinburgh 
school, Allan prosecuted his studies for some tune in 
London j but lus attempt to establish himself there was 
unsuccessful, and after exhibiting at the Royal Academy 
(1805) Ms first picture, A Gipsy Boy and Ass, an imitation 
in style of Opie, he determined, in spite of his scanty 
resources, to seek Ms fortune abroad. He accordingly set 
out the same year for Russia, but was carried by stress of 
weather to Memel, where he remained for some time, sup- 
porting himself by his pencil. At last, however, he reached 
St Petersburg, wherethe kindness of Sir Alexander Crichton, 
the court physician, and other friends procured bi-m abundant 
employment. The emoluments of his profession enabled 
him by and by to make excursions into southern Russia, 
Turkey, the Crimea, and Circassia, where he filled his 
portfolio with vivid sketches, of which he made admirable 
use in Ms subsequent pictures. In 1814 he returned to 
Edinburgh, and in the two following years exhibited at 
the RoyM Academy The Circassian Captives and Bashkirs 
conducting Convicts to Siberia. The former composition, 
which united graceful forms and powerful expression witii 
novel and picturesque costumes, established Ms reputation 
as a master in the highest walk of art ; but the picture 
remained so long unsold in the studio of the artist, that, 
thoroughly disheartened, he threatened to retire to Circassia, 


when, through the kindness of Sir Walter Scott, a sub- 
scription of 1000 guineas was obtained for the picture, 
wMch fell by lot into the possession of the Earl of Wemy&s. 
About the same time the Grand Dulre Hicholas, after- 
wards emperor of Russia, visited Edinburgh, and purchased 
his Sibet lan Exiles and Haslaii Gheray crossing the River 
Kvban, giving a veiy favourable turn to the fortunes of 
the painter, whose pictures were now sought for by col- 
lectois. From this time to 1834 we find him pursuing 
his ai-t in the sphere in which he achieved his greatest 
success and firmly established his fame, the illustration of 
Scottish history. His most important works of this class 
were Archbishop Sharpe on Magus Moor ; John Knox 
adrnmishing Maiy Queen of Scots (1823), engraved by 
Burnet; Mary Queen of Scots signing her Abdication 
(1824) ; and Regent Mun'ay shot hg Hamilton of Buthiuell 
haugh. The last procured his election as an associate of 
the Royal Academy (1825). Lator Scottish subjects were 
Jjord Byron (1831), portraits of Scott, and The Orphan 
(1834), which represented Anne Scott seated near the chair 
of her deceased father. In 1830 he was compelled, on 
account of an attack of ophthalmia, to seek a milder cli- 
mate, and visited Rome, Haples, and Constantinople. He 
returned with a rich store of materials, of which he made 
excellent use in his Constantinople Slave Market and other 
productions. In 1834 he visited Spam and Morocco, and 
in 1841 went again to St Petersburg, when he iindertoolc, 
at the request of the Czar, his Feter the Great teaching his 
Suljeets the Art of Shipbuilding, exhibited in London in 
1845, and now in the Winter Palace of St Petersburg. 
His Polish Exiles and Moorish love-letter, (fee., had secured 
Ms election as a Royal Academician in 1835; he was 
appointed president of tho Royal Scottish Academy (1838), 
and limner to Her Maj'esty for Scotland, after Wilkie’s 
death (1841); and in 1842 received the honour of knight- 
hood. His later years wore occupied with battle-pieces, 
the last he finished bemg the second of Ms two companion 
pictures of the Battle of Waterloo. Ho died on the 22d 
February 1850, leaving a large picture unfinished — Bruce at 
Bannoekhnm — ^which exhibits no traces of imiiairetl power. 

ALLEGHAHY, Allegheny, or Allegany Moun- 
tains, is the name often given to the Appalachian Mouii- 
tams in the United States. A more exact use of the name 
restricts it to the portion of the system that lies west of tlie 
Hudson river, and forms the watershed of the Mississippi 
basin on the south-east. See Appalachian Mountains. 

ALLEGHAHY, a river of tho United States, wliich 
rises in the north of Pennsylvania, and after floTting about 
300 miles, first in a northerly, but for the greater part of 
its course in a w'esterly direction, during which it pas.se8 
for a short distance into the state of Hew York, unites 
with the Monongaliela at Pittsburg to form the Ohio. 
The country through which it flows is mostly hilly, and 
large numbers of pines, white oaks, and chestnuts grow 
upon its banks. It is navigable for small steamers for 
about 200 miles above Pittsburg. 

ALLEGEGEHY, a large suburb of Pittsburg (<?.v.) In 
1870 It contained 63,180 inhabitants. 

ALLEGIAHCE, either derived from the French, alle- 
geance or taken from the same Latin source, has been used 
to express that duty which a person possessing tho privi- 
leges of a citizen owes to the state to which he belongs, 
and is technically applied in law to the duty which a 
British subject owes to the sovereign as representing the 
state. It has been divided by the English legal com- 
mentators into natural and local ; tho latter applying only 
to the deference which a foreigner must pay to the institu- 
tions of the country in which he happens to live ; but it 
is in its wider sense that the word is important, as repre- 
senting a condition attached to mankind of which it is 
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very difficult in theory, and still more in practice, to adjust 
the true character and limits. For a state to decide what 
persons are bound to it by allegiance may be easy, but for 
a man to know where his allegiance lies when two or more 
states claim him — and hence for jurists to decide what is 
the reasonable extent to which any state ought to make 
such a claim — ^is often inyolved in difficulty. The Eugb.qh 
doctrine, which was also adopted in the United States, 
asserted that allegiance was indelible. J^emo poiest exuere 
patriam (Forsyth’s Oases and Opinions in GmstUutioncd 
Law, pp. 257, sqq., 333, sq.) Accordingly, as the law 
stood before 1870, every person born within the British 
dominions, though he should be removed in infancy to 
another country where his family resides, owes an allegiance 
to the British crown which he could never resign or lose, 
except by Act of Parhament or by the recognition of the 
independence or the cession of the portion of British terri- 
tory in which he resided. By the Naturalisation Act, 1870, 
33 & 34 Viet. c. 14 (see Alien), it was made possible for 
British subjects to renounce their nationality and allegiance, 
and the ways in which that nationality is lost are defined. 
So British subjects voluntarily naturalised in a foreign state 
are deemed aliens from the time of such naturalisation, 
unless, in the case of persons naturalised before the passing 
of the Act, they have declared their desire to remain British 
subjects within two years from the passing of the Act. 
Peraons who, from having been bom within British territoiy 
are British subjects, but who at birth became under the 
law of any foreign state subjects of such state, and also 
persons who, though born abroad are British subjects by 
reason of parentage, may by declarations of alienage get rid 
of British nationmity. 

Allegiance, Oath of, an oath of fidelity to the sove- 
reign taken by all persons holding pubho office. By 
ancient common law it might be required of all peraons 
above the age of twelve, and it has repeatedly been used 
as a test for the disajffected. It was first imposed by 
statute in the reign of Elizabeth (1. c. 1), and its form has 
more than once been altered since. Up to the time of the 
Revolution the promise was “ to be trae and faithful to 
the king and his heirs, and truth and faith to bear of life 
and limb and terrene honour, and not to know or hear of 
any ill or damage intended him without defending him 
therefrom.” This was thought to favour the doctrine of 
absolute non-resistance, and accordingly the Convention 
Parliament enacted the form that has been in use since 
that time — “ I do sincerely promise and swear that I will 
be faithful and bear true allegiance to Her Majesty Queen 
Victoria.” These words are included in the form pre- 
scribed by 21 <fc 22 Viet. c. 48, which substitutes one oath 
for the oaths of allegiance, supremacy, and abjuration. 

ALLEGORY {SXKos, other, and AyopeSw, to speak), a 
figurative representation conveying a meaning oiAer than 
and in addition to the literal. It is generally treated as a 
figure of rhetoric, but the medium of representation is 
not necessarily language. An allegory may be addressed 
to the eye, and is often embodied in painting, sculpture, 
or some form of mimetic art. The etymological meaning 
of the word is wider than that which it bears in actual 
use. An allegory is distinguished from a metaphor by 
being longer sustained and more fully carried out in its 
details, and from an analogy by the fact that the one 
appeals to the imagination and the other to the reason. 
Ihe fable or parable is a short allegory with one definite 
moral. The allegory has been a favourite form in the 
literature of nearly every nation. The Hebrew scrip- 
tures present frequent instances of it, one of the most 
beautiful being the comparison of the history of Israel 
to the growth of a vine, in the 80th psaim. In classical 
literature one of the best known allegories is the 
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story of the stomach and its members in the speech of 
Menenius Agrippa (Livy, ii. 32); and several occur in 
Ovid’s Metamorphoses. Perhaps the most elaborate and 
the most successful specimens of allegory are to be found 
in the works of English authors. Spencer’s Faerie Queene, 
Swift’s Tale of a Tuh, Addison’s Visxon of Mvrm, and, 
above all, Bunyan’s Pilgrim’s Progress, are examples that 
it would be impossible to match in elaboration, beauty, and 
fitness, from the literature of any other nation. 

ALLEGRI, Antonio. See Correggio. 

ALLEGRI, Gregorio, musical composer, probably of 
the Correggio family, was born at Rome about 1580. He 
studied music under Nanini, the intimate friend of Pales- 
trina. Being intended for the church, he obtained a 
benefice in the cathedral of Fermo. Here he composed a 
large number of motetts and sacred pieces, which, being 
brought under the notice of Pope Urban "^II., obtained 
for Mm an appointment in the choir of the Sistine chapel 
at Rome. He held this from Dec. 1629 till Ms death on 
the 18th Feb. 1652. His character seems to have been 
singularly pure and benevolent. Among the musical 
compositions of Allegri were two volumes of Concert!, 
pubhshed in 1618 and 1619; two volumes of Motetts, 
published in 1620 and 1621 ; besides a number of works 
stfil in manuscript. He was one of the earliest composers 
for stringed instruments, and Kircher has given one speci- 
men of tMs class of Ms works in the Musurgia. But the 
most celebrated composition of Allegri is the Miserere, 
still annually performed in the Sistine chapel at Rome. 
It is written for two choirs, the one of five and the other 
of four voices, and has obtained a celebrity which, if not 
entirely factitious, is certainly not due to its intrinsic 
merits alone. The mystery in which the composition was 
long enshrouded, no smgle copy being allowed to reach the 
public, the place and circumstances of the performance, 
and the added embellishments of the singers, account to a 
great degree for much of the impressive effect of which all 
who have heard the music speak. This view is confirmed 
by the fact, that when the music was performed at Venice 
by permission of the pope, it produced so little effect that 
the Emperor Leopold I., at whose request the manuscript 
had been sent, thought that something else had been sub- 
stituted. In spite of the precautions of the popes, the 
Miserere has long been public property. In 1769 Mozart 
was able to write it down after hearing it twice ; and in 
1771 a copy was procured and published in England by 
Dr Burney. The entire music performed at Rome in Holy 
Week, Allegri’s Miserere included, has been issued at 
Leipsic by Breitkopf and Hartel. Interesting accounts of 
the impression produced by the performance at Rome may 
be found in the first volume of Mendelssohn’s letters, and 
in Miss Taylor’s Letters from Italy. 

ALLEINE, Joseph, Nonconformist divine, the author 
of An Alarm to the Xlnecmverted — a book which remains 
as potential as when first modestly sent forth, scarcely 
second to Richard Baxter’s Qall to the Unconverted — was 
otherwise noticeable. Baxter himself wrote a characteristic 
introduction to his Life fully two centuries ago (1672); 
while recently (1861) the Rev. Charles Stanford has retold 
his story and the story of his age with great fulness of 
knowledge and historical fidelity. The Alleines came out 
of Suffolk, and as early as 1430 some of them — sprung of 
Alan, lord of Buckenhall — settled in the neighbourhood of 
CaMe and Devizes, whence descended the immediate ancea- 
tora of " worthy Mr Tobie AUeine of Devizes,” father of our 
worthy. J oseph AJleine, fourth of a large family, was bom 
at Devizes early in 1634. 1645 is marked in the title-page 
of a quaint old tractate, by an eye-witnesa as Ms “ setting 
forth in the Christian race.” His eldest orotner Edward 
had been a clergyman, but in this year died, in Ms twenty- 
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seventh, year ; and Joseph entieated his father that he 
miglit be educated to sircceed his brother in the work 
of the ministry. His father consented, and he was 
immediately sent to Ponlshot, then under a fellow of 
Exeter College, Oxford (William Spinage). In April 
1649 he set out for Lincoln College, Oxford, in the pre- 
sidency of Dr Paul Hood, with Dr John Owen as the 
vice-chancellor of the university. A Wiltshire place be- 
coming vacant in Corpus Christi College, on the 3d Hov. 
1651 he was chosen scholar of that house. Of his student 
Life it was written contemporaneously, “iZe could toil 
terribly.^’ On 6th July 1653 he took the degree of B.D., 
and thereupon became a tutor of his college. He became 
also chaplain of Corpus Chnsti, jireferring this to a fellow- 
ship. In 1654 he had offers of high preferment in the 
state, which he declined. The succeeding year (1655) 
brought him another offer, which he did not decline. 
George Newton, of the great church of St Mary Magdalene, 
Taunton, sought him for assistant j and putting from hmi 
all other things, even forsaking further academical honours 
within his immediate grasp, he accepted the invitation by 
proceeding at once to Taunton, undergoing the accustomed 
probation, and at last being ordained as the associate 
of one of the most venerable of the later Puritan fathers. 
The ministry that resulted stands out lustrous and noble 
in the history of historical Taunton, and in the Life of the 
junior pastor, as told by Baxter and Stanford. Almost 
coincident with ordination came the marriage of the 
associate -pastor with Theodosia Alleme, daughter of 
Eichard Alleine. Friendships among “gentle and simple’’ 
—of the former, with Lady Farewell, grand-daughter of Pro- 
tector Somerset — ^bear witness to the attraction of Alleine’s 
private life. His public life — ^in preaching after the in- 
tense, awakening, wistful type ; in catechising with aU 
dihgenee and fidehty ; in visitation among the poor and 
mean and sad; in letter-wnting, tender and sympa- 
thetic; in devotional intercession through long consecrated 
hours of day and night — ^was a model of pastoral devo- 
tion. This is all the more remarkable as the pastor 
continued the student-toil of Corpus Christi, one monu- 
ment of which was his TJieoloyia Philosophica, a lost 
MS., estabhshing the harmony between revelation and 
nature, and whose learning — classical, patristic, and 
recondite — drew forth the wonder of Baxter. Alleine 
was no mere scholar or divine, but a man who asso- 
ciated on equal terms with the patriarchs of the Eoyal 
Society, then laying those broad and deep foundations on 
which rests England’s present scientific renown. These 
scientific studies and experiments, nevertheless, were ever 
kept in subordination to his proper work. The extent of his 
influence was, in so young a man, unique, resting fundament- 
ally on the earnestness of his nature and the manifest power 
of his ministry. The year 1662 found senior and junior 
pastors hke-minded, and both were of the Two Thousand. 
Alleme, when the Ejection blow fell, with John Wesley 
(grandfather of the celebrated John Wesley) for fellow- 
labourer, also ejected, carried on a kind of itineracy where- 
ever opportunity was found for preaching the gospel. For 
this he was cast into prison, indicted at sessions, and 
suffered as hundreds of England’s noblest men have suf- 
fered PIis Letters from Prison were an earlier Gwrdi- 
pJionia. He was released on 26th May 1664 ; and spite 
of the Conventicle Act (Five Mile Act), he returned to 
his beloved work as a preacher of the gospel. He found 
himself again in prison, and again and again a sufferer. 
Tempestuous and troubled were his remaimng years. Now 
in hiding, now in great bodily weakness, now coming to 
the front in some act of charity or patriotism, now at the 
vfraters of Bath, slowly but .'serenely wearing out. He 
died November 17, 1668; and the mourners, remember- 
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ing their beloved minister’s words while yet with them, 
“ If I should die fifty miles away, let me be buried at 
Taunton,” found a grave for him in St Mary’s chancel. 
Pilgrims from over the sea read with dun eyes the brief 
Latm inscription on his stone. No Puritan-Nonconformist 
name is so affectionately cherished as is that of Joseph 
Alleme. “ Being dead he yet speaketh” through his im- 
perishable practical books. {Life, edited by Baxter; Joseith 
Alleme. his Companions and Times, by Charles Stanford, 
1861; Wood’s Athena; Palmer’s None. Mem., sv , Har- 
leian MSS., and Williams MSS.) _ (a. b._g.) 

ALLEINE, Eichakd, M.A., author of Yindicice Pietatis, 
was educated at St Albans Hall, Oxford, where Anthony 
h Wood states he was entered commoner in 1627, aged 
sixteen ; and where, having taken the degree of B A , he 
transferred himself to New Inn, and continued there until 
he proceeded M.A. He and the hke-minded William 
Alleme were sons of Eichard Alleine, rector for upwards 
of fifty years of Dichet, Somerset. The younger Eichard 
being ordained, became assistant to his venerable fatlier, 
and immediately stirred the entire county by his burning 
eloquence In March 1641 he succeeded to many-sided 
Eichard Bernard as rector of Batcomb (Somerset). He 
declared himself on the side of the Puritans by subscril»ing 
“ The testimony of the ministers in Somcrsctsliirc to tlio 
truth of Je.sus Christ” and “The Solemn League and 
Covenant.” He conthiucd for twenty years rector of 
Batcomb. On the Act of Uniformity being passed, he ca.st 
in his lot vuth the Two Thousand of the ejected. Upon 
the Five-Mile Act ho removed to Frorae Solwood, and 
prcadied there and around until his death on Docenibor 
22, 1681. His works are all of the richest spiritual clia- 
ractor, with a wistfulncss of appeal that goes right to the 
heart. His Vindicia Pietatis (which appeared succes- 
sively in 1G60, 1663, and 1660) was refused licence by 
Sheldon, and was published, in common vith other Non- 
conformist books, without it. It was rapidly bought iqi, 
and “ did much to mend this bad world.” llogor Norton, 
the king’s printer, caused a large part of tho first impres- 
sion to be seized, on the ground of not being licensed, and 
to be sent to the royal kitchen. Glancing over its pages, 
he was struck with what he read, and on second thouglit.s 
it seemed to him a sin that a book so holy — and so .sale- 
able — should be destroyed. He therefore bought back the 
sheets, says Calamy, for an old song, bound them, and 
sold them in his own shoii. This in turn was complaineil 
of against him, and the shrewd publisher had to beg pardon 
on his knees before the comicil-tablo ; and the remaniing 
cojiics were sentenced to be “ bisk’d,” or rubbeil over witli 
an inky brush, and sent back to tho Idtchen for lighting 
fires. Such “ bisk’d ” copies occasionally occur still. Tho 
book was not kiUecl. It was reissued, with a<lditjon,s, 
and a contribution by Joseph Alleine, and went forth on 
a mmsion which has endured to our day. (Calamy, s.v. ; 
Palmer’s Nonconf. Mem. id. pp. 167-8; C. Stanford’s 
Joseph Alleine) liesenrehes at Batcomb and P’reme Bclimnl ; 
Wood’s Athena, s.v.) (a. b. g.) 

ALLEN, Bog op, the name given to a congeries of 
morasses in Kildare and King’s County, Ireland, Clauo 
Bog, the eastern extremity, is within 17 miles of Dublin, 
and the morasses extend westward almost to the Shannon. 
ITieir total area is about 238,500 acres. They do not 
form one continuous bog, the tract of the country to 
which the name is given being intersected by strips of dry 
cultivated land. The rivers Brosna, Barrow, ajid Boyne 
take their rise in these morasses ; and the Grand Canal 
crosses them. The Bog of AUen has a general elevation 
of 260 feet above the level of the sea, and the average 
thickness of the peat of which it consists is 25 feet It 
rests on a subsoil of clay and marl. 
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ALLEN", John (1770-1843), was bora near Edinbiirgli, 
and educated at the university of that city, where he took 
the degree of M.D. in 1791. With youthful enthusiasm, 
Allen joined the Scottish movement of that penod for 
parliamentary reform. He was an acute metaphysician, 
and the prelections on physiology which he dehvered m 
Edinburgh are distinguish by clearness and precise 
philosophical views. Leaving Ehburgh, he took uj) his 
abode at Holland House as the friend and private secre- 
tary of the late Lord Holland. In 1811 he was elected 
warden of Dulwich College; and in 1820 obtained the 
comfortable sinecure of master of that institution, where 
he died in 1843. Allen’s detached pubhcations, though 
well TVTitten, are not very important, if we except his 
valuable Inquiry into the Ch'ontth of the Royal Rrei'oyative 
(1830), “a learned and luminous work;” but he was an 
able contributor to the Edinlmrgh Revieio, to which he is 
said to have furnished no less than forty articles, chiefly 
on physiological, metaphysical, and political subjects; and 
some of his contributions on Erench and Spamsh history 
are very interesting. For this last department he was 
peculiarly fitted by his residence with Lord Holland in 
France and Sjiain ; he had even collected materials for a 
history of Spain, but was hindered from fulfilling his pur- 
pose by his deep interest in politics. The latter portion 
of liis life was divided between politics and the study of 
the history of the British constitution. Brougham, in his 
Uoge of Allen vol. iv., 1872), has highly commended 

him for extensive learning and philosophical talent. 

ALLEN, or Alleyn, Thomas (1542-1032), a famous 
English mathematician, was born at Httoxeter in Staflbrd- 
shire, 21st December 1642. He was admitted scholar 
of Trinity College, Oxford, in 1561 ; and in 1567 took 
his degree of master of arts. In 1580 he quitted his 
college and fellowship, and retired to Gloucester Hall, 
where he studied very closely, and became famous for his 
knowledge of antiquity, philosophy, and mathematics 
Having received an invitation from Henry, Earl of Nor- 
thumberland, a great friend and patron of men of science, 
he spout some time at the earl’s house, where he became 
acquainted with Thomas Harriet, John Deo, and other 
famous mathematicians. He wn.s also intimate with 
Cotton, Camden, and their antiquarian associates. Robert, 
Earl of Leicester, had a particular esteem for Allen, and 
would have conferred a bishopric upon him, but his loro 
of solitude made him decline the offer. His great skill in 
mathematics earned hinij as was usual in those times, the 
credit of being a magician ; and the author of Leicesteft^s 
Commonwealth accuses him of employing the art of 
“figuring” to further the Earl of Leicester’s unlawful 
designs, and of endeavouring by the black art to bring 
about a match between his patron and Queen Elizabeth. 
Allen was indefatigable in collecting scattered manuscripts 
relating to history, antiquity, astronomy, philosophy, and 
mathematics. A considerable part of Ms collection was 
presented to the Bodleian hbrary by Sir Kenelm Digby. 
He published in Latin the second and third books of 
Claudius Ptolmy of Pelusiim, Concerning the fudgmmt 
of the Stars, or, as il is commonly called, of the Quadri- 
partite Construction, with an exposition. He wrote also 
notes on some of Lilly’s books, and on Bale’s Be Scrip- 
torihus M, Rritannm. 

' ALLENTCWN, formerly called NoBa?HAMProN, a thriv- 
ing town of the United States, capital of Lehigh county. 
Pennsylvania, is pleasantly situated on a height on the 
western bank of the Lehigh River, 85 miles E.N.E. of 
Harrisburg. It is a well-built place, and contains a good 
court-house, a militaiy institute, an academy, and a theo- 
logical seminary. Most of the inhabitants are of German 
descent ; the German language is commonly spoken, and 


is used along with English both in the newspapers and in 
the courts of law. The valley of the Lehigh is very rich 
in iron ore and anthracite, and in the town and neigh- 
bourhood extensive iron-works and anthracite furnaces aie 
in operation. This trade is being rapidly developed, and 
IS favoured by good railway communication, New York 
and PluladelpW being both within 100 miles of Allentown 
by raiL A tenth of the whole iron manufactured in tho 
United States is said to be produced here. Population 
(1870), 13,884. 

ALLESTRY, or Allesthee, Richahd, DD, was 
bom at Upiiingtown in Shropshire in 1619, and educated 
in the grammar school of Coventry, and afterwards at 
Christ Church, Oxford. After passing as bachelor of 
arts he was made successively moderator in philosophy, 
canon of Christ Church, doctor of divinity, chaplain in 
ordinary to the king, and regius piofcssor of divinity. 
His early studies, however, were interrupted by the hos- 
tihties of the times. In the year 1641 he and many other 
students of Oxford entered tho royal service, and gave 
signal proofs of their courage and loyalty. A short 
interval of hostihties permitted Allestry to return to his 
literary pmsuits ; but soon after, he again took up arms, 
and was present at the battle of ICeintonfield. On his 
way to Oxford to prepare for the reception of the king he 
was taken prisoner, but was released by the king’s forces. 
A violent Msease which then prevailed in the garrison of 
Oxford brought Allestry to the brink of the grave ; but 
recovering, he again joined a regiment of volunteers, 
chiefly consisting of Oxford students. Here he served as 
a common soldier, and was often seen with the musket in 
one hand and a book in the other. At the close of the 
revolutionary struggle he returned to his favounte studies, 
but still continued true to his party. This occasioned his 
expulsion from tho college ; but he was provided with a 
comfortable retreat in the families of tho Honourable 
Francis Newport and Sir Anthony Cope. Such was the 
confidence reposed in him that when tho friends of Charles 
H. were secretly preparing tho way for his restoration, 
they entrusted him with personal messages to the king. 
In returning from one of these interviews ho was seized at 
Dover, and upon examination committed a prisoner to 
Lambeth House. Tho Earl of Shaftesbuiy obtained his 
release in a few weeks. His valuable library was be- 
queathed to the university. He died in January 1681. 
He erected at his own private expense the west side of tho 
outward court of Eton College, and the grammar school 
in Christ Church College ; besides settling several liberal 
pensions mpon individual persons and families. His only 
extant work is a volume of sermons, printed at Oxford 
in 1684. 

ALLEYN, Edwaeu, eminent as a stage-player in the 
reigns of Elizabeth and James I., but better remembered 
in after-times as the founder of Dulwich college, was born 
in London, in the parish of St Botolph, Bishopsgate, on 
the 1st of September 1566. When he was only four years 
old, his father, an innkeeper, died, and his mother soon 
afterwards married an actor named Browne. This change 
in his domestic surroundings brought young Alleyn into,, 
early and dose association with the stage, for which he 
possessed great natural aptitudo. Thus it chanced that ’ 
“he was bred a stage-player,” as stated by Fuller {yfoHhie^. 
A tenacious memory, a polidied elocution, a stateliness of 
figure and countenance, and a genial temperament, were 
among the natural and acquired accomplishments that^ he 
brought to bear on his chosen pursuit. He gained distino- 
tion in his calling while yet quite a young man, and by 
common consent was eventually rated as the foremost 
actor of his time. Several prominent dramatists and other 
writers of the period have left forcible testimony to hia^ 
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rare excellence in the histrionic art. Ben Jonson, a critic 
nowise prone to exalt the merits of men of mark among 
his contemporaries, but addicted rather to disparagement, 
and even, as Drummond of Hawthornden tells, to bitterest 
detraction, bestowed, nevertheless, unstinted praise on 
Alleyn’s acting (see Jonson’s Upigrams, No. 89). Nash, 
in Fierce Penniless, Ms Supplication to tJie Demi, expresses 
in prose the same eulogy that J onson renders in verse. Hey- 
wood calls Alleyn “ inimitable,” “the best of actors,” and 
“ Proteus for shapes and Eoscius for a tongue.*' 

— (Prologue to Marlowe’s Jew of Malta ) 
Peek’s letter to Marlowe, quoted by several of Alleyn’s 
biographers, telling of a merry meeting at which Sh^e- 
speare, Ben Jonson, and Alleyn figure in the front rank of 
a group of choice spirits, has long been numbered among 
literary forgeries. (See the Life prefixed to Dyce’s Peelers 
W(yrhs, 1829.) 

But ample and clear evidence remains to show his great 
celebrity as an actor. His professional earnings as a player 
formed, however, one only, and not the chief, among several 
sources from which he drew the wealth that afterwards 
sustained his great foundation ; and his fame as an actor 
must long since have faded into a dim tradition, of little or 
no concern to present times, but for the association of his 
name with an institution around which cluster intercstmg 
historic reminiscences, and whose future is fraught with 
high promise. He inherited house property in Bishops- 
gate from his father. His marriage, in 1592, with Joan 
Woodward, stepdaughter to Henslowe, a successful specu- 
lator in theatneal and kindred enterprises, brought him 
eventually much wealth. He became successively part 
owner in Henslowe’s ventures, and in the end sole pro- 
prietor of sundry play-houses and other resorts for the 
diversion of pleasure-seekers. Among these were the Rose 
Theatre at Bankside, in close conti^iity to Shakespeare’s 
Globe Theatre; the Paris Garden, in the same vicinage, 
where were enacted such pastimes as bear-baiting, bull- 
baiting, and other sports of the period ; and the Fortune 
Theatre in St Luke’s. He filled, too, in conjunction with 
Henslowe, the post of “master of the king’s games of hears, 
huUs, and dogs.” He continued to discharge the duties of 
this office long after he had relinquished Ms other profes- 
sional work. 

Alleyn’s ownership in Dulwich lands began in 1606, and 
further acquisitions, made in the course of the next five 
years, during which he was gradually breaking away from 
the actual practice of the histrionic art, though not from 
theatrical speculations or kindred enterprises, increased 
his holding to more than 1300 acres. His residential con- 
nection with Dulwich began in 1607. He occupied the 
manor-house, a mansion even then very ancient, but which 
is still tenanted, after many additions and alterations. 
The priors and abbots of Bermondsey owned and occupied 
it through the four centuries preceding their expulsion 
in _ 1637, when Henry VIII. assigned their house and 
adjacent church lands to Thomas Calton, grandfather to 
the Calton who sold Ms heritage to Alleyn. Some details 
respecting tins and other purchases of neighbouring estates 
are set forth in Alleyn’s own writing, in a small tMck 
memorandum-hook wMch, with other Alleyn papers pre- 
served at Dulwich, has been carefully scrutinised by the 
writer of this notice. 

The landed pronerty stretches from the crest of that 
range of Surrey Mils on whose summit rests the Crystal 
Palace, to the crest of the parallel ridge, three miles nearer 
London, known in its several portions as Heme TTin^ 
Denmark HiU, and Champion HiH. Alleyn acquired this 
large suburban property for little more than £10,000, 
which may be estimated as equivalent to £60,000 in the 
present day. But the present value of the lands wMch he 


bought for such a price is hardly under a million and 
a-half sterhng, so enormous has been the rise in the 
value of land in and near London. Alleyn had barely got 
full possession of tMs property before the question how 
to dispose of it began to pi ess upon Mm. He was still 
childless, after twenty years of wedded life. Then it was 
that the prosperous player — the man “so acting to the 
life that he made any part to become Mm” (Fuller, 
Worthies ) — ^began “playing the last act of Ms life so well” 
(Bacon’s Letter to the Marquis of Buckingham, dated 18th 
August 1618), as to gain the general applause of his own 
age, and a large measure of admiration in after times. He 
built and endowed in Ms own lifetime the College of God’s 
Gift at Dulwich. All was completed in 1617, except the 
charter or deed of incorporation for setting his lands in 
mortmain. Tedious delays occurred in the Star Chamber, 
where Lord Chancellor Bacon was scheming to bring the 
pressure of kingly authority to bear on Alleyn with the 
aim of securing a large portion of the proposed endow- 
ment for the maintenance of lectuicships at Oxford and 
Cambridge. Alleyn finally carried his point, and the 
College of God’s Gift at Dulwich was founded, and 
endowed under letters patent of James I. dated 2ist of 
June 1619. The college, as thus incorporated, consisted 
of twelve *‘poor scholars” and as many pensioners, the 
latter comprising equal numbers of men and women — 
“poor brethren” and “poor sisters,” — together with a 
teaching and governing staff of six higher officials These 
latter included a master and a warden, who were always to 
be of the founder’s surname, and four fellows, all “graduates 
and divmes,” among whom were apportioned the ministerial 
work of the chapel, the instruction of the hoys, and the 
supervision of the almspeople or pensioners. The scholars 
and pensioners were to bo drawn in equal numbers from 
the four London parishes out of which the founder drew 
Ms wealth. A curious legend, dating from the time of the 
founder, and always current afterwards among the pen- 
sioners on his bounty, tells that he was scared into his 
generous and charitable scheme by an apparition of the 
devil, in propria persona, among some theatrical demons 
in a drama in which he was acting. In the fright thus 
occasioned he was said to have made a vow, which he 
redeemed in the founding of Dulwich College. 

Alleyn was never a member of Ms own foundation, aa 
stated by Heywood, and copied by succeeding writers. 
The college records clearly set this point at rest. But he 
continued to the close of his life to guide and control the 
aSairs of Ms foundation, under powers reserved to himself 
in the letters patent. His diary shows that he mixed 
much and intimately in the daily life of the college. Many 
of the jottings in that curious record of daily doings and 
incidents favour the inference that he was genial, kind, 
amiable, and withal a religious man. His fondness for 
Ms old professional work is indicated by the fact that he 
engaged the boys in occasional theatrical performances. 
At a festive gathering on the 6th of January 1622 “the 
boyes play’d a playe.” 

Shakespeare’s name is interwoven with local traditions- 
bearing on Alleyn’s life at Dulwich, and the links of 
association between these famous contemporaries afford 
strong antecedent probability that the tradition sprang 
from sometMng more solid than “ such stuff as dreams are 
made of.” Each began and closed Ms professional career 
as a stage-player in nearly tile self-same period and in 
neighhoiMng theatres. During several years they were- 
near neighbours in their homes at Bankside, then the 
headquarters of players and play-houses. Leading actors 
then, as afterwards, came much in contact -(vith the living 
authors whose creations they personated. AUeyn per- 
formed in “Leir,” the “Moore of Venis,” “Romeo,’*' 
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“ Pericles,” and “ Henry VIIL,” as appears from hia 
inventory of his own theatrical wardrobe. Among the 
intimate friends of both were Ben J onson, Michael Di ay- 
ton, and other members of the goodly company of poets 
and dramatists whose genius shed a lustre on their day. 
Shakespeare had not finally betaken himself to the retire- 
ment of Stratford-on-Avon until seven years after 
Alleyn took up his abode at Dulwich. In the face of all 
these facts, it can hardly be said the local tradition is 
groundless, though no direct proof has yet been brought 
to bear on the point. 

Alleyn’s first wife died in the summer of 1G23 In 
December of the same year he married Constance Donne, 
who survived him. This lady was a daughter of Dr 
Donne, dean of St Paul’s. Her maiden name was mis- 
quoted by an early biographer. This mistake gave rise to 
the further error which attributes to Alleyn a third wife. 
He died in November 1626, in the sixty-first year of his 
age. His gravestone at Dulwich fixes the date of his 
death on 21st November, but there are grounds for the 
belief that the true date is the 25th of the same month. 

Besides dispensing bounties within the bounds of his 
college, Alleyn provided, by an after-thought, some years 
later than his deed of foundation, for certain extensions of 
the benefits of his endowment But successive actions at 
law, carried on at various periods, resulted in the ruling 
that it was not within the competence of the founder to 
divert any portion of the revenues of his foundation to 
the use of others than the members thereof, as specified in 
the letters patent. Chief among the good intents on the 
part of the founder that were thus frustrated was his 
scheme for embracing in the school work within the 
college as many outsiders as would bring the total number 
to eighty boys, inclusive of the twelve foundationers. But 
as this was not within the bond, his successors in the 
administration of the trust, for more than two centuries 
after his death, declined the work. In the latter pait of 
that period, decay, and not development, fixed on the 
time-honoured memorial of AUeyn’s high but thwarted 
purposes the stigma of a public scandal. Then camo, in 
184-2, a grudging and partial, rather than a full and loyal, 
concession towards the realisation of the founder’s aims. 
Finally, however, an Act of Parhament, in 1857, ex- 
tinguished the stagnant and unprogrossive corporation. 
Alleyn’s College of God’s Gift at Dulwich entered thence- 
forward on that prosperous career which already links its 
name with the front rank of institutions doing good ser- 
vice in the educational work of the day. (j. go.) 

ALLIANCE, a league between independent states for 
the purpose of combined action, defensive or offensive, or 
both — a subject which falls to be treated under the heachng 
Law op Nations. The alliances of greatest historical 
importance are the Triple Alliance (1688) of Great Britain, 
Sweden, and the Netherlands against France , the Grand 
Alliance (1689) of the Emperor Leopold I. and Holland, 
subsequentlyjoined by England, Spain, and Saxony, against 
Louis XIV.; the Quadruple Alliance (1718) of Great 
Britain, France, Austria, and Holland, against Spain ; the 
Holy Alliance (1815) of Russia, Austria, and Prussia, for 
the maintenance of peace and the establishment of the 
existing dynasties; and the alliance (1854) of Great 
Britain, France, and Turkey, against Russia. 

ALLIER, a department in the centre of France, so 
called from the river of the same name ; bounded on the 
N. by the department of Cher and Nievre, on the E. by 
those of Sa6ne-et-Loire and Loire, on the S. by that of 
Puys de D6me, and on the W. by those of Oreuse and 
Cher ; extending at the widest points 82 miles from E. to 
W., and 55 from N. to S. ; and containing an area of 
2821 square miles. Its surface is in gener^ undulating. 
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rising to considerable elew.tions among the mountains of 
Forez on the south-east, and among those of Auvergne 
towards the west. The river Alher flows northwaid 
between these ranges, receiving the Andelot, the Sioiile, 
and the Bioudre, all from the left ; east of the Alher is 
the Bebre, which joins the Loire within the limits of the 
department , and on the west the Cher, with its tributary 
the Aumance. The soil is for the most part fertile, espe- 
cially in the valleys of the Alher, the Sioule, and the Bebre, 
yielding wheat, oats, barley, rye, fiuits, and potatoes, in 
quantities exceeding wbat is required for home consump- 
tion, as well as some red and white wines Good timber is 
grown, and cattle, sheep, goats, and horses are reared in 
large numbers; but agriculture is on the whole in a back- 
ward condition, owing to the inhabitants’ aversion to 
change. The mineral wealth of the department is very 
considerable, including iron, coal, antimony, marble, and 
manganese — ^the coal mines of Commeiitry being among the 
most important. The chief manufactures are of cutlery, 
earthenware, glass, cloth, leather, and paper. The climate 
IS healthy, hut is liable to sudden variations of tempera- 
ture. The mineral waters at Vichy, Neris, and Bourbon 
I’Archambault, in the department, are in much repute. 
AUier comprehends the greater portion of the old province 
of Bourbonnais, and is at present divided into four arron- 
dissementa — Mouliiia, Gauuat, La Palissc, and Montlujon, 
which are subdivided into 28 cantons and 317 communes. 
Moulins is the capital, and the seat of a bishop whose 
diocese is co-extensive with the department. The other 
important towns are La Palissc, Gusset, Vichy, Ganuat, 
Saint Pour^ain, Montlu 5 on, and Commentry. Population 
in 1871, 390,812 J of whom 196,831 were males, and 
193,981 females. Of the total population, 223,374 could 
neither road nor write, and 36,786 could read hut could 
not write. 

Alliee, the ancient Hlaver, a nvor of France, which 
loses in the department of Loz6ie, among the Margoride 
mountains, a few imles east of the town of Mende, and, 
after traversing Haute Loire, Puys do D6me, and AUier, 
forms the boundary between Cher and Nifevre, until it 
falls into the Loire four miles west of Novers. Its length is 
200 miles, for a considerable portion of which it is navi- 
gable, and its chief tributaries are the Dore and the Sioule. 

ALLIGATOR, (probably derived from the Spanish el 
lagarto, the lizard), an animal so closely aUied to the 
crocodile that some naturalists have classed them together 
as forming one genus. It differs from the trae crocodile 
principally in having the head broader and shorter, and 
the snout more obtuse ; in having a large canine tooth of 
the under jaw received, not into an external furrow, but 
into a pit formed for it within the upper one ; in wanting 
a jagg^ fringe which appears on the hind legs and feet of 
the crocodile; and in having the toes of the hind feet 
webbed not more than half-way to the tips. The principal 
species, aU found in America only, are the common alligator 
{AUiffcUor Misdssippiensis or Crocodihis Lucius), occurring 
in the southern United States; the caiman or cayman 
{A. palpebrosus), in Surinam and Guiana ; and the spec- 
tacled alligator or jacard (A. sd&rops), principally in 
Brazil. The names alligator and crocodile are often con- 
founded in popular speech ; and the structure and habits 
of the two animals are so similar that both may be con 
veniontly considered under the heading Oeocodile. 

ALLITERATION As Milton defined rhyme to be 
"the jingling sound of like endings,” so aUiteration is the 
jingle of like beginnings. AU language has a tendency to 
jingle in both ways, even in prose. Thus in prose we 
speak of "near and dear,” “high and dry,” "health and 
wealth.” But the initial form of jingle is much more 
common — "safe and sound,” “thick and thin,” “weal or 
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woe,” *‘fair or foul,” “spick and span,” “fish, flesh, or 
fowl,” “kith and kin.” The poets of nearly all times and 
tongues have not been slow to seize upon the emphasis 
which could thus be produced. Accordingly we read in 
Shakespeare ; — 

“ Full fathom five thy father lies : 

Of his hones are corals made.” 

In pope : — 

‘ Here files of pins extend their shining rows, 

Puffs, powders, patches, hiblcs, billet-doux. 

In Gray : — 

“"Weave the warp and weave the woof. 

The winding-sheet of Edward’s race " 

In Coleridge : — 

“ The fair breeze blew, the white foam flew, 

The furrow followed free ; 

We were the first that ever hurst 
Into that silent sea.” 

Churchill describes himself as one 

“Who often, but without success, had ptayed 
For apt alhtoration's artful aid, — 
an example which is itself a proof of Ha failure; for allitera- 
tion is never effective unless it runs upon consonants. 

As thus far considered, alliteration is a device wholly 
dependent on the poet’s fancy. He may use it or not, 
or use it much or httle, at his pleasure. But there is 
an extensive range of poetry whose metrical laws are 
eutii-ely based on alliteration. This, for example, is the 
principle on which Icelandic verse is founded; and we 
have a yet neaier interest in it, heepso it furnishes the 
key to Anglo-Saxon and a large portion of early English 
verse. Eor a specimen taJze the following linos, the spoiling 
modernised, from the beginning of Piers the Ploughman: — 
“ But in a Ifay moming | on il/alvem hills, 

Me he/el a/erly 1 of >117 methought; 

I was weary of wandering 1 and went me to rest 
Under a Jroad Jank j &y a ram-side ; 

AtiiI as I Zay and Zeaned j and Zooked on the waters, 

I slumbered in a sleeping | it sounded so merry.” 

The rule of this verse is indifferent as to the number of 
syllables it may contain, but imperative as to the number 
of accented ones. The line is divided in the middle by a 
pause, and each half ought to contain two accented syllables. 
Of the four accented syllables, the first three should begin 
with the same letter ; the fourth is free, and may start 
with any letter. Those who wish for a more minute 
analysis of the laws of alliterative verso, as practised by 
the Anglo-Saxon and early English poets, may consult 
an exhaustive essay on the subject by the Bev. W. W. 
Skeat, prefixed to vol. iii. of Bishop Percy's Polio Manu- 
script; only the reader must be on his guard against an 
error which pervades it, and which this able writer seems 
to have derived from Bask. The question arises — ^What 
is the nature of the cadence in alliterative verse 1 Now 
all metrical movement is of two kinds, according as the 
beat or emphasis begins the movement or ends it. If the 
beat is initial, we say in classical language that the move- 
ment is trochaic or cbctylic, according to the number of its 
syllables ; and if the beat is final, we in like manner say 
that the movement is iambic or anapsestio. Mr Skeat and 
many others object with some reason to use the classical 
terms, and therefore brushing them aside, let us put the 
question in the simplest form — Has the movement of 
iterative verse got the initial or the final beat 1 In the 
middle of last century Bishop Percy decided this question 
with sufficient accuracy, though he mixed up his statement 
with a blunder which it is not easy to account for. He 
points out how the poets began to introduce rhyme into 
alliterative verse, until at length rhyme came to pre- 
dominate over alh'teration, and “thus was this kind of 
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metre at length swallowed up and lost in our common 
burlesque Alexandrine or anapmstic verse, as 

A cobblei there was, and he lived in a stall,” 

Percy made a serious mistake when he gave the name of 
Alexandi-ine to anapaestic verse ; but he is quite right in 
his general statement that alliterative verso became lost in 
a measure, the movement of which had the final beat. 
Conyheare has stated the fact still more accurately. “In 
the Saxon poetry a trochaic character is predominant. In 
Piers Ploioman there is a prevailing tendency to an 
anapajstic cadence.” It is the result of a change in the 
language— the loss of inflection. Take the word man. 
The genitive in Saxon would be mannes, a troebee; in 
Enghsh, ofmaiif an iambus. The tendency of the language 
was thus to pass from a metrical movement, in which the 
beat was initial, to one in which it wns final. It may 
therefore be quite right to speak of Anglo-Saxon alliterative 
poetry as trochaic or dactylic, and quite wrong to apply the 
same terms to the cadence of our later alliterative verse. 
And tMs is precisely the error into vrhich Mr Skeat has 
fallen. He says — “Lines do not always begin with a loud 
syllable, but often one or tw'o and sometimes (111 early 
‘Bltiglisli especially) even three soft syllables precede it. 
These syllables are necessary to the sense, hut not to the 
scansion of the line." That is just tho point at issue. 
By leaving out of account tho hght syllable or syllables at 
the beginning of a line, and taking his start from tho first 
syllable that has tho alhterativo boat, Mr Skeat may certainly 
prove that all the later alliterative poetry has a movement 
of initial beat. But English ears will not submit to this 
rule. It is those light syllables of no account which have 
altered the rhythm of English descant from one of initial 
to one of final beat. (e- s. d.) 

ALLIX, PiERKB, a distinguished divine of the French 
Befonned Church, was born at Aloupon in IGIl. He was 
pastor first at St Agobile in Champagne, and tlien at 
Charenton, near Paris. Tho revocation of tho E<lict of 
Nantes in 1685 compelled him to take refuge in London, 
where, under the sanction of James II., ho opened a church 
for the French exiles. His reputation for learning was 
such as to obtain for him, soon after his_ arrival, the degree 
of doctor of divinity from both universities, and in 1C90 ho 
received from Bishop Burnet tho more substantial lionour 
of tho treasiirership and a canonry in Salisbury catlicdraL 
He died at London in March 1717. 

The works of Allix, which are very numerous, are 
chiefly of a controversial and apologetic character, and, like 
most works of that class, are not thoroughly trustworthy. 
At the invitation of a number of English niini.stcrs, he is 
said to have written a history of the councils of the church, 
which, however, owing to wunt of support, never was 
published. In opposition to Bossuct ho issued Some 
Itemarks upon the Ecclesiastical Ilistoi'y of the Ancient 
Churches of Piedmont (1690), and lieniarks upon the Eccle- 
siastical llistcrry of the Ancient Churches of the Albigcnses 
(1692), with the view of showing that tho Albigcnses were 
not hlanichseans, but historically identical with the \yaL 
deuses. TTia Dissertation on the First Pise of the Trisagium 
or Doxolc^y (1674), and Bejlections upon the Boohs of Holy 
Scripture (1688), are of little present value. 

ALLOA, a seaport town of Scotland, in tho couniy of 
Clackmannan, situated on the north side of the Firth^ of 
Forth, 25 miles from Edinburgh, and 6 below Stirling, with 
which it is connected by railway. The town as a wdiole is 
irregularly built, although in the modern portions there 
are several spacious streets, with good shops and houses. 
The parish church, opened in 1819, is a fine Gothic 
edifice, with a handsome spire 200 feet high; there arc 
also places of worship belon^ng to the other denomuWr 
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tions, as well as the county court-house, a corn exchange, 
and schools of various grades. Li the immediate vicinity 
ofi the town is an ancient tower, 89 feet high, with walls 1 1 
feet in thickness, said to have been built about the year 
1315, formerly the residence of the powerful family of 
Erskine, descendants of the Earls of Mar. Here many of 
the Scottish princes received their education as wards of 
the Lords Erskine and the Earls of Mar, the last of the.so 
educated hero being Heniy, the eldest son of James VI 
Among the manufactures of Alloa are ale, whisky, iron 
goods, glass (especially bottles), bricks, yarns, shawls, and 
blankets. Shipbuilding is also carried on to some extent, 
and in the neighbourhood there arc several collieries. The 
harbour is safe and commodious, having a depth of 16 
feet at neap, and 22 at spring tides; adjoining it is an 
excellent dry dock, and a capacious wet dock was con- 
structed in 1863. In 1872, 416 vessels of 49,941 tons 
entered, and 533 of 70,499 cleared the port of Alloa, m 
addition to coasting vessels in ballast; and in the same 
year £453 were derived from customs duties. The chief 
exports were pig-iron, ale, glass, and coals; the imports, 
timber, grain, iron, linseed, and flax. There is a ferry 
hero across the Forth. Population in 1871, 9362. 

ALLODIUM or ALODIUM denotes lands which are 
the absolute property of their owner, and not subj'ect to 
any service or acknowledgement to a superior. It is thus 
the opposite of fe-odum or fief. The proper derivation of 
the word has been much discussed and is stiU doubtful, 
though it is probably compounded of all, whole or entire, 
and odh, property. Allodial tenure seems to have been 
common throughout northern Europe. It exists in Orkney 
and Shetland, where the proprietor of an allodial estate 
was known until recently as an vdaller. (See Sir Walter 
Scott's Pirate.) In England allodial tenure is unknown, 
the feudal system having been made universal by William 
the Conqueror. 

ALLORT, Alessandeo, a painter of the Florentine 
school, was born at Florence in 1536, and died in 1607. 
Having lost his father in his fifth year, ho was brought 
up and trained in art by his uncle, Angelo Bronzino, whose 
name ho sometimes assumed in his pictures. Visitmg 
Rome in his nineteenth year, he carefully studied the 
works of Michael Angelo; but having himself little genius 
and no originality, the influence of that great master can 
only be traced in the anatomical correctness of his draw- 
ing of nude figures. Ho was very successful as a portrait- 
painter. 

ALLORI, Ceistopano, son of the preceding, was bom 
at Florence on the 17th October 1577, and died in 1621. 
He received his first lessons in painting from his father, 
but becoming dissatisfied with the hard anatomical drawing 
and cold colouring of the latter, he entered the studio of 
Pagani, who was one of the leaders of that later Florentine 
school which endeavoured to unite the rich colouring of 
the Venetians with the correct drawing of Michael Angelo’s 
disciples. Allori became one of the foremost of this school. 
His pictures are distinguished by their close adherence to 
nature and the delicacy and technical perfection of their 
execution. His technical skill is proved by the fact that 
several copies he made after Correggio have been taken 
to be duplicates by Correggio himself. His extreme 
fastidiousness limited his power of production, though the 
number of his works is not so small as is sometimes 
asserted. Several specimens are to be seen at Florence 
and elsewhere. The finest of all his works is his “.Judith 
and Holofernes,” in the Pitti palace. The model for the 
Judith was his mistress, the beautiful Mazzafirra, who is 
also represented in his Magdalene j and the head of Holo- 
f eimea is generally supposed to represent himself, though 
this is questioned ly the best authorities. 
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ALLOTROPY (from aXAos, other, and rpotro?, manner), 
a name applied to a property, whereby certain substance.'^, 
chemically simple, assume different forms and conditions 
without undergoing chemical change. Sulphur and pho.s- 
phorus, for instance, occur sometimes in crystals and 
sometimes in an amorphous state, being in the latter case 
sometimes translucent and sometmies opaque, and present 
very different properties under these different conditions. 
Ozone is an allotropic form of oxygen. The name 
isomerism is given to the similar by no means uncommon 
property whereby compound bodies, although entirely 
distinct, arc made up of the same chemical elements in 
piocisely the same proportions, 

ALLOXAN", a product of the action of oxidising agents 
on uric acid, obtained by adding slowly, in small quantities, 
uric acid to strong nitiic acid of specific gravity 1‘4, kept 
cool, and stining constantly. Carbonic acid and nitrogen 
are evolved during the action, and the alloxan crystallises 
out on standing. It is purified by recrystallisation from 
water, and then has the composition C^H^NaOj-f-ag'. Tho 
crystals of tliis compound are large and colourless, and 
when heated to a temperature of 150“ C., lose the watci* of 
crystalhsation, and acquire a red colour. Alloxan is readily 
soluble in water and alcohol, and its aqueous solution 
reddens Htmns, has an astringent taste, and coloiu'S the 
akin purple after some time. It produces a great number 
of derivatives, for which see Ukio Acid. 

ALLOY, the name given to a combination obtained by 
fusing metals with each other. Few metals are employed 
in the pure state, with tho cxcejition of iron, copper, lead, tin, 
zinc, platinum, aluminium; metals are more frequently u.9ecl 
in the forms of alloys for technical pnrpo.ses. Every indus- 
trial appheation necessitates special qualities that may not 
occur in any isolated metal, but which may bo produced 
by the proper mixture of two or more of those substances. 
Thus gold and silver, which in their pure state are too soft 
and floxihlo for the manufacture of plate, coin, trinkets, &c., 
are hardened by tho addition of a tenth part of copper, 
while tho colour and other valuable qualities are not mate- 
rially impaired. Similarly copper is rendered hard by 
mixture with zinc, when we obtain brass, an alloy of a 
beautiful yellow colour, easier to work than the pure metal. 
If brass has to be used in turning operations it is found to 
tear under the action of the chisel, unless a small quantity 
of lead has been added. Those examples are sufficient to 
show that an alloy is really an industrial metal, often of 
greater importance than the metals which compose it. 

Alloys are equally interesting from a purely scientific 
point of view. They are not only mixtures of metals 
having certain particular qualities, but in reality are true 
chemical compounds, generally dissolved in an excess of 
one of the constituent metals. In the appearances which 
accompany the union of the metals, and in the properties 
of tho resulting products, we observe that which charac- 
terises the manifestation of affinity, that is, an evolution 
of heat and light, resulting in the formation of substances 
having a definite composition, distinct crystalline form, and a 
variety of properties Afferent from those of the constituents. 
If a piece of clean sodium is rubbed in a mortar with a 
quantity of dry mercury, the metal dissolves, producing a 
harsh sound resembling the immersion of red hot iron in 
water. This phenomenon is due to the large evolution of 
heat which accompanies the combination, as the mercury 
rises rapidly in temperature on the addition of each succes- 
sive piece of sodium. If the mass is allowed to cool after 
the action, long needles of a white brilliant aUoy of definite 
composition crystallise from the middle of the liquid, from 
which the excess of mercury may be separated by decanta- 
tion. Platinum, iridium, gold, rhodium, ruthenium, and 
; silver unite with tin, producing an evolution of heat ; if 
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the tin is in excess after cooling, a metallic ingot is 
obtained resembling closely the original substance ; but if 
the mass is treated with, strong hydrochloric acid, the 
excess of tin is dissolved and crystals remain of a definite 
alloy of tm and the precious metal. These alloys are in- 
soluble in strong hydrochloric acid, which dissolves tin so 
easily j but they are soluble in aqua regia even when the 
precious metal contained therein (rhodium, ruthemum, 
indium) is m the free state absolutely insoluble. This is 
no proof that the industrial alloys are always the result of 
one definite combination dissolved in excess of one of the 
metals, as many combinations are able to co-exist in the 
same alloy. This may be proved by taking an alloy of tin, 
lead, and bismuth, which melts below the boiling point of 
water, heating to a temperature of 25“ G., and observing 
the rate of cooling by means of a thermometer. The 
thermometer falls at first regularly as far as a certain 
degree, where it remains stationary for some time, after 
which it descends to a lower temperature, whore it is again 
similarly arrested. These two stoppages in the rate of 
cooling can only be explained by admitting the production 
of a less fusible alloy in the fluid mass, which soHdifies 
with an evolution of heat, rendering the thermometer 
stationary for a time. Each successive arrest will therefore 
correspond to the formation of more fusible combinations. 
Thus the metals form amongst themselves true chemical 
combinations j and alloys are often formed by the mixture 
of one or more of these compounds with excess of one of 
the constituents. 

Recently hydrogen, which, although a gaseous substance, 
has chemical properties resembling those of the true metals, 
has been combined with palladium, sodium, and potassium, 
producing compounds similar in properties to the recognised 
alloys. 

Pbopertibs op Alloys. Bennty, — the density of 
any alloy is calculated from that of the components— assum- 
ing that there is no condensation of volume — the resulting 
number is sometimes greater than, equal to, or less than, 
the experimental result. Thus the alloys of gold and silver 
are less^dense than the theoretical mean density ; whereas 
brass and the alloys of lead and antimony vary in the 
opposite direction. The former are therefore produced 
through an expansion, the latter through a condensation of 
their constituents. In the formation of many alloys there 
is no alteration of volume, and then the calculated density 
is correct Colour. — This is generally grey, unless when 
we have a coloured metal like copper or gold present in 
sufficient quantity. Hardness^ Ductility, and Tenacity — 
Alloys are for the most part harder and more brittde, and 
are generally less ductile and possess less tenacity than the 
<»onstituent metal that has these properties in excess. 
Aluminium bronze is an exception, as its tenacity is 
greater than that of either of the components. Fusibility. 
— This is always greater than that of the least fusible 
metal entering into the composition of the alloy, and is 
sometimes greater than in any of the components. Thus an 
alloy, composed of 5 parts of bismuth, 3 of lead, and 2 of 
tin, melts at 91“ 0. Alloys of lead and silver, containing 
a small quantity of the latter, are more fusible than lead, 
and potassium and sodium form an alloy fluid at the ordi- 
nary temperature of the air. Liquation . — The constituents 
of an alloy heated gradually to near its point of liquefication 
frequently unite anew in such proportions as to form a Tnn.<aH 
that is fusible at the given temperature. If the fluid por- 
tion is poured off, there remains a solid alloy less fusible 
than the original. Copper is separated from silver by this 
process. — When the alloy contains a vola- 

tile metal like zinc or mercury, heat decomposes it, but 
the temperature required to expel the last trace of the 
rolatilo metal must be considerably higher than that 


metal’s normal temperature of ebullition. Temper. — The 
alloy of 94 parts of copper and 6 parts of tin forms a 
bronze so brittle that it may be pulverised -with a hammer 
when it has been slowly cooled, but if, on the contrary, it 
is cooled rapidly by tempering it in cold water, it becomes 
malleable. Influence of the ConstituerU Metals — Mercury, 
bismuth, tin, and cadmium give fusibility to alloys into 
which they enter; tin also gives hardness and tenacity if 
present in considerable quantity; lead and non give hard- 
ness; arsenic and antimony render alloys buttle. 

Composition of Alloys. — A statement of the average 
proportions in which the metals enter into the best known 
aUoya, the composition of wliich is generally very variable, 
is given in the following table : — 


Coinage of gold,. { 

Gold jewelleiy ( Gold, 76 to 93 
and plate, . . I Copper, 26 to 8 
, ( Silvei, 90 

surer coinage,,... I Copper, 10 

, t Siher, 95 

surer vessels jcoppe,,6 

„ fSUiei, 80 

SUverjeweUciy,.|c„ppeV, 20 

Alamininm f Coppei, 90 to 95 

Bronze, I Alnminium, 10 to 6 

Coppei, 94 to 9fi 
Tin, 4 to e 
Zinc, 1 to 5 

Bronre — Cannon, | 

Bionze -Bells, ... { 

Bionze — Cym. j Coppei, 80 
bals, 1 I'm, 20 


Bronze — Coins, 
Medals,. .. . 


Speciua of tclo- 

scoiics, 

Puiclilicclc, .. .. 

Brass, 

Gorman sihci. 

Type inetiU, 

English mchU, . ' 

Pewter, 

Liqiud mciisiiics, . .. 
Plumhois' Buldei, .... 


; Ciippci, 07. 

! I'.n ,13 
[ Coiipci, 90 
[ Zinc, 10 
Copper, 07 to 72 
Zinc, 33 to 28 
r Copper, 60. 

Zinc, 20 
1 Nltlisl, 23. 

Lead, 80 
1 Antimony, 21 
'I'll!, 100. 
AiUmiony, 8 
Bismuth, 1 
Copper, 4 
Tin, 92 
Lead, S 
Till, 82. 

Lend, I a 
Tin, 67 
Lend, 33. 


PnEPAJiATloN OF Alloys. — The metals ate gcnomlly 
fused together under a layer of charcoal to prevent oxida- 
tion, thoroughly mixed by agitating, and the mass left to 
cool slowly. This process can only bo ompluyod when the 
constituent metals are all non-volatile at tlio teiniieraturo 
required for combination. If the mixture contains volatile 
metals, like sodium, potassium, maguesium, or zinc, thc‘y 
are added after the more refractory metal is fused. 

ALLSTON", Washington, an eniinout American his- 
torical painter and poet, was born 5th November 1779, at 
Waccamaw, in South Carolina, whore his father Wtis a 
planter. He early displayed a taste for the art to which 
he afterwards devoted himself. He graduated at Harvard 
in ] 800, and for a short time pursued his artistic studies 
at Charleston with Malboiie and Charles Fraser. lie then 
removed to London, and entered the Royal Academy as a 
student of Benjamin West, w-ith whom he formed a life- 
long friendship. In 1804 he repaired to Pans, and from 
that city, after a few months’ residence, to Rome, where he 
spent the greater part of the next four years studying 
Italian art and Italian scenery. During this period he 
became intimate with Coleridge and Thonvaldscn. From 
1809 to 1811 he resided in his native couiitiy, and from 
this latter date to 1817 he painted in England. After 
visiting Paris for a second time, he returned to the United 
States, and practised his profession at Boston (1818-30), 
and aiterwards at Cambridge, Massachusetts, where he 
died on the 9th July 184.3. lie -was elected an associate 
of the Royal Academy in 1819. Tlie paiuting.s of Allston 
are characterised rather by grandeur of conception than by 
skilful execution. In colour and the management of light 
and shade he closely imitated the Venetian school, and ho 
has hence been styled “the American Titian.” Many of his 
pictures have biblical subjects, and AUstoii himself had a 
profoundly religious nature. His first great painting, “The 
De^ Man Revived,” executed shortly after his second 
visit to England, gained a prize of 200 guineas from the 
Brirish Institution ; in England he also prepared his “St 
PeterLiberatedby the Angel,” “Uriel in the Sun,” “JacoVa 
Dream,” and “EUjah in the Wilderness.” To the period of 
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his residence in America belong “ The Prophet J eremiiih/' 
“ Saul and the Witch of Endor,” “ Miriam,” “ Beatrice,” 
“Rosalie,” “Spalatro’s Vision of the Bloody Hand,” and the 
vast but unfiiushed “ Belshazzar's Feast,” at which he was 
working at the time of his death. As a writer, Allstou 
shows great facihty of expression and imaginative power. 
His friend Coleridge said of him that he was surpassed by 
no man of his age in artistic and poetic genius. His hterary 
works are — T/ie Sylplis of tlie Seasons and other Poems 
(1813), where he displays true sympathy with nature and 
deep knowledge of the human heart, Monaldi (1841), a 
tragical romance, the scene of which is laid in Italy ; and 
Lectures on Art, edited by his brother-in-law, R. H. Dana 
the novelist (1850). 

ALLUVIUM, soil or land made up of the sediment 
deposited by running water. Rivers act on the rocks in 
their course both mechanically and chemically, and are in 
consequence always more or less loaded with detritus, 
which in its turn again aids the water in abrading other 
rocks. A great proportion of the matter with which rivers 
are thus charged is carried out to sea. But in level tracts, 
where the motion of a river is slow, it frequently overflows 
its banks, and leaves a sediment of earth, mud, gravel, &c., 
when it returns to its ordinary channel. The principal 
alluvial tracts are the deltas or deltoid formations at the 
mouths of large rivers. These vary in character very con- 
siderably. The Delta of the Nile is the best-marked speci- 
men; the waters of the Rhine, Ganges, &c., arrested by 
the solid matter they have washed down, force their way 
through it in numerous smaller channels ; the Mississippi 
has carried the solid matter it holds in suspension far into 
the Gulf of Mexico, forming long spits of land on the 
banks of the stream. The cognate term diluvium, (now 
little used) has been applied to formations produced by 
estraordinary aqueous agencies. 

ALMA, a river of Russia, in the S.W. of the Crimea, 
which falls into the sea about 16 miles N. of Sebas- 
topol. It gives its name to a battle gained over the 
Russians, on the 20th September 1854, by the allied 
British, French, and Turkish armies. The British num- 
bered 25,000 men, with 60 guns, and were commanded 
by Lord Raglan ; the French force consisted of 30,000 
men and 68 guns, to which were added 7000 Turkish 
infantry — all under the command of Marshal St Amaud, 
To these were opposed 36,000 Russians, with 122 guns, 
under Prince Menschikoff, strongly posted on the heights 
on the left bank of the river. The victory was largely due 
to the determined advance of the British in face of the 
Russian fire. 

ALMADEN, or Almaden deij Azoqtje (in Arabic, the 
“Mine of Quicksilver”), a town of Spain, in the province of 
Ciudad Real, lies in the Sierra Morena, 65 miles 8.W. of 
the town of Ciudad Real It is the Sisapm of the Romans, 
and is famous for its quicksilver mines, which have been 
wrought extensively both in ancient and in modem times. 
They were the richest and moat productive in the world 
until the discovery of quicksilver at New Almaden in 
California. The annual yield is about 1,400,000 ib, and 
4000 workpeople are employed- The principal vein is 26 
feet thick ; a depth of 1000 feet has been reached, and the 
ore increases in richness with the depth of the descent. 
These mines belong to the Spanish Government, and yield 
a large revenue. At various periods they have been leased 
to private speculators. The town has a good hospital and 
mining schools. Population, 9000. 

ALMAGEST, compounded of the Arabic al and peyierrq, 
the name applied by the Arabians to their translation of 
the MeyoXi; of Claudius Ptolemy, which contains a 

large collection of problems in geometry and astronomy. 
The translation was made about ^e year 827 a.d. by order 


of the caliph Al-Mamun. The name is also applied to 
other editions and translations of the work, as well as to 
other scientific compilations. Thus Riccioli published a 
book of astronomy, the New Almagest, and Plukenet an 
Almagestum Botanicum. 

ALMAGRO, a town of Spain, in the province of Ciudad 
Real, 12 iiules E.S.E. of the town of that name. It stands 
in a fertile plain, and is a weU-built town, with spacious 
streets and a fine square. It was once almost exclusively 
mhabited by monks and the Knights of Calatrava, and 
contains several ruined churches, monasteries, and con- 
vents In the town and neighbourhood lace is extensively 
manufactured, as many as 9000 workmen being employed. 
Brandy, soap, earthenware, and leather are also made; and 
the surrounding district is famous for its breed of asses and 
mules, for the sale of which two great fans are annually 
held. Excellent red wine is produced in the district. 
Population, 14,000. 

ALMAGRO, Diego "DE, a Spanish commander, the com- 
panion and rival of Pizarro, was born at Aldea del Rey in 
1475. According to another account he was a foundhng 
in the village from which he derived his name. Nothing 
is known of his life until 1525, when he joined Pizarro 
and Hernando de Liiqiie at Panama in a scheme for the 
conquest of Peru. The details of his subsequent career 
are given at length in the article Peku. He was executed 
by order of his former associate Pizarro in 1538. 

ALMALI, a prosperous town of Asiatic Turkey, situated 
on the river Myra, 25 miles from its mouth, and 50 miles 
W-S-W. of Adalia. It lies 6000 feet above the sea, in a 
valley at the extremity of an extensive plain, the neigh- 
bouring mountains rising to a height of 10,000 feet. The 
town IS well built, with handsome houses, several mosques, 
and a bazaar; and its appearance is rendered very attractive 
by the lofty trees interspersed through the streets, and by 
the gardens of the environs There are numerous mills 
and factories, tanyards and dyeworks) and the inhabitants 
are exceedingly industrious. The town is much frequented 
by merchants from Smyrna and other places, who purcliase 
the produce of the district and send it to the coast for ship- 
ment. Population, 8000. 

AL-MAMUN (also written Al-Mamoun, Al-Mamoh-, 
and simply Mamun), one of the most renowned of the 
Abbasside dynasty of caliphs, was bora in 786 a.d. He 
was the son of Harun-al-Raschid, whose cahphato is the 
golden age of Mahometan history. Harun, dying in 808, 
left the supremacy to his son Al-Amin, Al-Mamun being at 
the time governor of Khorassan, and favourable to the 
succession of his brother. Irritated, however, by the treat- 
ment he received at the hands of Amin, and supported by 
a portion of the army, Mamun speedily betook himself to 
arms. The result was a five years’ struggle between the 
two brothers, ending in the death of Amin, 4th October 
813, and the proclamation of Al-Mamun as caliph at 
Baghdad. Yarious factions and revolts, which disturbed 
the first years pf his reign, were readily quelled by 
his prudent and energetic measures. But a much more 
serious rebellion, stirred up by his countenancing the here- 
tical sect of AH and adopting their colours, soon after 
threatened his throne. His crown was actually on the 
head of his uncle Ibrahim ben Mahdi (surnamed Mobarek) 
for a short time, and a civil war with the orthodox Mussul- 
mans was imminent, when the timely death of Mamun’s 
vizier and of the imam Rizza removed his principal here- 
tical advisers, and restored the people to their allegiance. 
This inaugurated a period of tranquillity, which Al-Mamun 
employed in patronising and fostering the cultivation of 
literature and science throughout his empire. He had 
already, while governor of Khorassan, founded a college 
there, and attracted to it the most eminent men of the 
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dayj and now Baghdad became, tinder bis auspices, the 
seat of academical instruction and the centre of intelli- 
geuce. At bis own expense be caused to be translated 
into Arabic many valuable books from the Greek, Persian, 
Cbaldean, and Coptic languages ; and be was bimsclf an 
ardent student of mathematics and astronomy. The first 
Arabic translation of Eucbd was dedicated to bun in 813 
Mamun founded observatories at Baghdad and Kassiun 
(near Damascus) for astronomical purposes, and be suc- 
ceeded 111 determining tbe inclination of the ccbptic. He 
also caused a degree of tbe meridian to be measured on tbe 
plain of Sbmar; and be constructed astronomical tables, 
Avbicb are said to be wonderfully accurate. Tbe supposed 
antagonism of orthodoxy and science receives some support 
from tbe conduct of Mamun. A lover of philosophy and 
letters, he did not concern bimsclf about tbe creed of tbe 
professors be appointed to bis colleges, or tbe pbjrsicians be 
employed at bis court, and on tbe occasion of bis mamage 
lie distributed largesses to Mussulmans, Jews, and Cbns- 
tians indiscriminately. These liberal measures culminated, 
bowever, in his bceonimg a convert in 827 to the heterodox 
faith of the Motasali, w'ho asserted the free-will of man 
and denied the eternity of the Koran. The later years 
(829-830) of his reign were distracted by hostibties with 
the Greek em 2 icror Theopliilus, occasioned, it is said, by a 
dispute about an eminent Greek priest whom tho caliph 
^vished to attach to bis college at Baghdad. A series 
of revolts in different parts of tbe Arabian emiiirc bo- 
tokened the deebne of tbe inditary glory of tbe cabpbs 
Already bad Spam and part of Afiica asserted their inde- 
pendence, and Egypt and Syria were now inebned to follow. 
In 833, after quelling Egypt, at least nominally, Mamun 
marched into Cibcia to iirosecute tbe war with tho Greeks; 
but with this expedition tbe career of one of tbo most 
famous of tbe cabpbs was to terminate. Ho died near 
Tarsus, leaving his crown to a youngor brother, Motassem. 
Tbe death of Al-Mamun ended an important epoch in 
tbe history of science and letters, and tbe period of Arabian 
prosperity which bis father’s reign bad begun, Tbo in- 
fluence of these two sovereigns is sometimes exaggerated; 
but there can be no doubt we owe much to their exertions 
at a time when Europe was sunk in barbarism. Mamun 
was tbe author of Inqtiiries into the Koran, of a tract on 
tbe Signs of Frophecy, and of one on the Ehetork of the 
Fo'iests and Panegyrists of the Caliphs 

ALMAHAC, a book or table, jmbbsbed from year to 
year, contaiumg a calendar of tbe days, weeks, and months 
of the year, a register of ecclesiastical festivals and saints’ 
days, and a record of various astronomical phenomena, 
particularly tbe rising and sotting of tbe sun, the changes 
and phases of tbe moon, eclijiscs of tbe sun and moon, tbe 
tunes of high water at particular ports, &c. In addition 
to these contents, which may be regarded as essential to 
tbo_ almanac, it generally presents additional information, 
wbicb is more or less extensive and varied according to 
tbe many different special objects contemplated in works 
of this kind. Tbe dorivation of tbe word is doubtfuL 
Tbe first syllable is the Arabic definite article; tbe rest of 
tbe word has been variously derived from the Greek p-fg/, 
a month; tbe Anglo-Saxon mma, tie moon; and (wbidh 
appears tbe most probable derivation) tbe Arabic manah, 
to reckon. 

Tbe CaIiENDAB will be treated of in a separate article 
(which see). Here we have to do with the publication 
which contains the calendar of any particular year, along 
with other matter, astronomical, statistical, political, &c. 
The JEphemeris again, it is to be observed, is a strict 
astronomical term, being a register from day to day of the 
places and motions of the heavenly hodies. 

The attention given to astronomy by Eastern nations. 


and the practice that prevailed among them of divination 
by means of tho stars, must have led to the early con* 
struction of such tables as are comprised in our almanacs. 
Our information respecting these is extremely scanty; but 
Ave are not left in the same ignorance with regard to the 
practice of the ancient Romans. The pecubar arrangement 
of tboir calendar is well known, and tbeir fasti sacj'i or 
lalendares were very similar to modern almanacs Origin- 
ally knowledge of tbe calendar was confined to tbo class of 
pontifices or priests, whom tbo peojile bad to consult not 
only about tbe dates of tbe festivals, but also regarding 
tbe iiroper times of instituting various legal proceedings. 
But about 300 n.c. one Cn. Elavitui, tbe secretary of 
Ajiintis Claiicbus, iiosscssed bimsclf of tbe secret, eitber by 
tbe stealtby use of documents lu tbo possession of Ins 
master, or, accordmg to Pliny, by repeatedly consulting 
tbe jiontificos and j mists, and coUatmg tbo iiarticulais of 
tbe information be obtained from them. It ivas neitber 
more nor less tbau jiublisbing an abnanac when, as Lny^ 
relates, be exhibited tbe/c«ii'on white tablets round tbe 
forum. From this time tablets containing tbo calendar, 
the festivals, astronomical ihenoinena, and aonictimes 
historical notices, seem to have been common The Fanti 
of Ovid is a iioctical relation of incidciils and traditions 
connected wutb tbe calendar. Tbo researches of anti- 
quaries have brought to light numerous or calauhina 
cut on marble and other kinds of stone. ricpre.sontation 3 
of several of these will be found in Grutor’s Inscripi times. 
One figured there, the Farncse rustic calendar, is a cubical 
block of stone, on each of tbe four vertical faces of winch 
three columns are engraved, detailing for each diircront 
month tbe nmnbcr of days, tbo date of tbo nones, tbe 
lengths of tbo day and night, tbo sun’s i»laco in tbe zodiac 
(w'lncb is also indicated by a rejn’csoutation of Ibo sign at 
tbe top of the column), the tutelaiy deity of the inontb, 
tbo mral operations of tbo soa-son, and Ibo chief festivals. 

Almanacs of a ruder kind, kinAvu as clogg almanacs, 
W'ere in use in some jiai’ts of England as late as tbe end of 
tho 17ih centiu’y. Dr Robert Plot, keeper of the Ashinolenn 
Museum and professor of cbcmistiy at Oxford, gives a 
figure of one of these, with a very minute clc.scrijition, in 
]m Natural History of Stafordshke (0.vford, 1C80); and 
another is represented in Gough’s edition of Camden's 
Britannia (1806, vol. ii. p. 499). The cloggs were .sii[uarc 
blocks of bard wood, about 8 inches in length, with 
notches along tbe four angles corrcsjiouding to tbe days of 
the year. The accompanying illustration shoivs the angle 



on w'hich is registerod the abnanac for tbe months of 
January, February, and March, taking it from left to right. 
Tbe marks on the under side in tbo figure exhibit tbo 
primes or golden numbers of a cycle, wdiich is fiilly 
described in Plot’s work. They generally increase by 8, 
19 being struck off when that number is exceeded; and 
tbe same number will be found to stand against all tb© 
dates (apirroximately) of new moon tlirougbout tbo year. 
The cross mark is for X, and the hook at the end of a line 
foxY, Tho weeks are indicated by a deeper notch for 
every seventh day, and a broadening stroke on the upper 
side in tbe figure rejiresents the first day of each month. 

1 “ Pastes circa forum in alTio proposult, ut quando lege possetr 
Boiretur" (lx. 46), 
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The other characters on the upper side are for saints’ days 
and festivals. Thus Epiphany (Jan. C) is indicated by a 
star, St Hilaiy (Jan. 13) by a bishop’s double cross, the con- 
version of St Paul (Jan. 25) by an axe, St Valentine (Feb 
14) by a true lover’s knot, St Matthias (Feb 24) by a 
battle-axe, &c. AH the feasts of the Virgin, as the Puri- 
fication (Fob. 2) and the Annunciation (March 25), are 
denoted by a heart — Dr Plot ivas greatly puzzled to know 
why. St Blaise (Fob. 3), St Agatha (Feb. 6), and others 
wore indicated by their initials j and opposite the day 
(March 1) consecrated to David, the jiatron saint of 
"Wales, is a symbol which some consider a harp and others 
a leek. 

The eailiest almanac regarding which Lalaiidc (whose 
Bihliographie Astronomique^ Pans, 1803, is the best autho- 
rity on publications of this kind) could obtain any definite 
information belongs to the 12th century. Manuscript 
almanacs of considerable antiquity are preserved in the 
British Museum and in the hbraries of Oxford and Cam- 
bridge. Of these the most remarkable arc a calendar 
ascribed to Roger Bacon (1292), and those of Peter de 
Dacia (about 1300), Walter de Elvendciie (1327), John 
Somers (1380), &c. It is to be reraemliered that early 
calendars (such as the Kal&iclaruim. Lincohiietue of Bishop 
Robert Grosseteste) frequently bear the names, not of 
their conipilerB, but of the writers of the treatises on 
ecclesiastical computation on which the calendars are 
based. In 1812 there was limited at Hackney what pur- 
ported to be a transcription of the greater part of an 
almanac for 1386. This, if it exists, must be one of the 
earliest, perhaps the earliest, m the English language that 
has been preserved, The earliest English calendar in the 
British Museum is one for the year 1431. The first 
printed almanac known is one for the year 1457; the 
first of importance is that of Joannes de Monte-llogio, 
better known as Regiomontanus, which appears to have 
been printed at Nuremberg in 1472. In this work the 
almanacs for the different months embrace three Mctoiiic 
cycles, or the 67 years from 1475 to 1531 inclusive. The 
Mplienierides of Regiomontanus, which are to bo distin- 
guished from his almanac, wore sold, it is said, for ten 
crowns of gold, considerably more than their own weight. 
The earliest almanac printed in England was Tlie Kalaidar 
of Shepardes, a translation from the French, iiiintcd by 
Richard Pynsou about 1497. 

The exclusive right to sell “ almanacs and prognostica- 
tions,” enjoyed in the time of Elizabeth by two members 
of the Company of Stationers, was extended by James L 
to the two universities and the Stationers’ Company jointly; 
but the universities commuted their privilege for an annuity 
from the company. About a century ago one Thomas 
Caman, a bookseller, conceiving that the company had no 
just title to its monopoly, published an ahnanac for three 
successive years, and was thrice imprisoned on that account 
by the company. In 1775 the case came before the Court 
of Common Pleas, and was decided in Caman’s favour. 
The question argued was, “Whether almanacs were such 
public ordinances, such matters of state, as belonged to the 
king by his prerogative, so as to enable him to communi- 
cate an exclusive right of printing them to a grantee of the 
crown ?” and the judges were unanimously of the ojiinion 
that the crown had no such right. The minister, Lord 
North, made an attempt in 1779 to put the company in 
possession, by a parKamentaiy enactment, of what the 
judges had denied it; but the proposed monopoly was 
denounced by Erskine and others with such ability and 
severity that the biU was thrown out by a majority of 
forty-five. In consequence of this loss to the company of 
its exclusive right to issue almanacs, the universities lost 
their title to their annuity, and in lieu of it they received 
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a iiarhameiitaiy grant. The company continued, however, 
virtually to retam its monopoly by buying up as much as 
possible all the almanacs issued by other pubbshens, and 
by moans of the great influence it possessed over the book 
trade. In more recent times the power to control the sale 
of this class of publications has altogether ceased, but a 
considerable proportion of the almanacs published in this 
countiy still issue from the haU of the Stationers’ Company. 
A lively description of “Almanac Day” at Stationers” 
Hall uuU be found in Knight’s Cyclojicedia of London. 
(1851), p. 588. 

The influence of the heavenly bodies on the conditions 
and affau's of men has been believed iii, and a superstitious 
importance has been attached to particular times and 
seasons by the credulous from the remotest times. As 
might be imagined, therefore, since the bases on which the 
whole system of judicial astrology rested all fall within 
the field of the almanac-makers’ labours, great prominence 
was given to omens, and predictions in many of these 
puhlicatioiis. The early almanacs had commonly the name 
of “prognostications” in addition, and what they pro- 
fessed to show may be gatheied from titles like the fol- 
louiiig, which is quoted by Mr HaUiwell: — “Pronosty- 
cacyoii of Mayster John Thyhault, inedycyiier and astro- 
nomer of the Enipeiyall Majestie, of the year of our Lorde 
God McccccxxxiiJ., comprehoiicling the iiij. partes of this 
yere, and of the influence of the mono, of peas and warro, 
and of the sykenesses of tlus yore, with the constellacions 
of them that be under the vij. jilanettes, and the revolu- 
cions of k 3 mges and princes, and of the eclipses and 
comets.” In 1579 Henry III. of France deemed it neces- 
sary to prohibit all almaiiac-inalcors from indulging in 
predictions. No such restriction, however, existed in this 
country; and it was to their prophesyings that the almanacs 
of the Stationers’ Comiiaiiy wore long indebted for much 
of their popularity. Among almanacs of this class pub- 
Eshed in England, and principally by the Stationers’ Com- 
pany, are Leonard Digges’s Lmjnosikaiion Everlasting of 
Right Good Efect, fur 1563, 1555, &c.; William Lilly’s 
Merlimis Anglicus Junior, for 1644, (tc., and other al- 
manacs and “prognostications;” BookcFs Bloody Almanac 
and Bloody Irish Almanac, for 1643, 1647, &c. — the last 
attributed erroneously to Napier; Partridge’s Met'curivs 
Ocelesiis, for 1681, Merlimis llediviviis, &c. Tie name 
of Parti idgo has been immortalised in IPope’s Rape of tire 
Loch; and his almaiiacs were veiy cleverly burlesqued by 
j Swift, who predicted Parti'idge’s own death, with aU details 
of time and circumstance, in genuine prognosticator’s style. 
The most famous of all the Stationers’ Company’s predict- 
ing almanacs was the Vox Stellarnm of Fi-ancis Moore, 
dating from about 1680. Of a different but not a better 
sort vras Poor Itohin, dating from 1663, and published by 
the company down to 1828, which abounded in coarse, 
sometimes extremely coarse, humour. 

On the 1st of January 1828 the Society for the Diffu- 
sion of Useful Knowledge issued the BHtish Almanac foi 
that year — a publication greatly superior in every way to 
the almanacs of the time. To quote the society’s Almami 
for 1829— 

“This was almost tlio first attempt in tliis country to produca a» 
ohnanao that should not only he useful to all classes, and of wnlcb 
the information should be wholly of a popular character, but which 
should be purified firam the superstitions, prejudices, and indecencies 
which have charactensed some of the almanacs of which the circula- 
tion has been the most extensive. By a parliamentary return of the 
year 1828 wo find that the stamp duty paid upon the almanacs of 
England exhibits a circulation of 451,685 annually. It may he 
safely asserted that two-thirds of these publications contain some 
largo portion of the matter just described ; and they thus keep olive 
a spint of ignorance utterly opposed to the desire for sound and 
pmcticol infonnation which distinguishes our own times.” 

The success of the BrMsh Almarm, witb its valuable 
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siipplement, the Companion to tJie Ai^nanac, led to a gieat 
improvement in this class of publications. The Stationers’ 
Company issued the Mu/lish Almmvic, a work of a similar 
land. The entire repeal in 1834, by the 3d and 4th Will. 
IV., c. 57, of the heavy stamp duty on all almanacs of 
fifteenpence per copy, gave an additional stimulus to the 
publication of almanacs of a better class, and from that 
time the number has greatly increased. It is interesting 
to remark that the British Almanac and Gompaniom. still 
exist, and retain their original form and character, and 
that this has from 1870 been the principal almanac pub- 
hshed by the Stationers’ Company. 

The variety of extraneous matter included in almanacs, 
corresponding to the very numerous other objects to which 
the almanac proper is often only secondary, can be merely 
alluded to here. A number of publications, issued in Gei- 
many from the middle of the 18th to the middle of the 19th 
century, under such titles as Miisenalmanach, ovAlmanach des 
Muses, contain some of the best works of some of the most 
celebrated German poets. The Alnianae?i de Gotha, which 
has existed since 1764, and is published at present lioth m 
French and German, gives a paiticular account of all the 
royal and princely famihes of Europe, and ample details, 
compressed into Little space, concerning the administration 
and the statistics of the different states of the world. As 
works of general statistical reference, the two national 
almanacs, Oliver and Boyd's Nm Edinburgh Almaiiac 
(from 1837) and Thxmis Irish Almanac (from 1843) are of 
very great value. 

The Nautical Almanac is a pubheation the object of 
which is to supiily information that is indispensable to the 
navigator and the astronomer. It gives with the utmost 
precision the positions of the principal heavenly bodies at 
short intervals of time, and other important details of 
celestial phenomena. The moon’s exact position is regis- 
tered for every hour, and also the angular distances at 
noon and midnight daily of the moon from the sun and 
several fixed stars. By means of the data thus supplied, in 
connection with observations of the heavenly bodies, time, 
latitude, and longitude can be determined. The Nautical 
Almanac has been published regularly since the issue in 
1766 of the Almanac for 1767. It was originated by Dr 
Maskelyne, the astronomer -royal, who conducted it for 
many years. About 1830 the Lords of the Adimralty 
were induced by complaints of its defects to brmg the 
subject under the notice of the Royal Astronomical Society. 
The society appointed a committee to consider what changes 
seemed necessary, and, on the committee’s recommendation, 
the form was adopted which has continued with little 
change from 1834 to the present time. '.During that period 
the ijmanac has been published under the supenutendence 
of the Admiralty. It is issued generally three years at least 
before it comes into use. The Connaissance des Temps 
(from 1679), the B&rliner Jahrbuch (from 1776), and the 
American Ephemeris and Nautical Almanack (from 1855) 
are publications of a similar kind. 

(See, in addition to works referred to above, interesting 
papers by Mr J. 0. HaUiwell and Professor De Morgan in 
the Companion to the Almanac fox 1839, 1840, 1845, 
1846.) 

ALMANSA, a town of Spain, in the province of Al- 
bacete, 35 miles E.S.E. of the town of that name, on the 
Madrid and Alicante railway. The surrounding plain is 
very fertile, and irrigated by means of a large reservoir. 
There are manufactures of linen and cotton fabrics, and 
also of brandy, leather, and soap. A Moorish castle is to 
be seen on a hill to the north-west of the tovm. About a 
mile from Almansa stands an obelisk commemorating the 
decisive battle fought here on 25th April 1707, in which*' 
the French, under the Duke of Berwick, the natural son 
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of James II. of England, completely defeated the allied 
Eng li.sb and Spanish armies. The French greatly out- 
numbered the opposing force. This battle hastened the 
conclusion of the war of the Spanish succession. Popular 
tion of the town, about 8000. 

ALME, or Almai (from dlim, wise, learned), the name 
of a distmct class of singing girls in Egypt. To be received 
into It, according to M. Savary, it is necessary to have a 
good voice, to understand the language weU, to know the 
rules of poetry, and be able to compose and sing impromptu 
couplets adapted to the circumstances. The almai are 
present at all festivals and entertainments, and also at 
funerals, where they act the part of hired mourners. They 
are to be distinguished from the ghawazeo, or dancing 
girls, who perforin in the public streets, and aie of a lowei 
order. 

ALMEIDA, a strongly-fortified town of Portugal, in the 
provmce of Beira, situated between the Coa and the Duas 
Casas, a branch of the Agueda, 95 miles N.E of Coimbra, 
and 25 miles from the Spanish fortress of Ciudad Rodrigo. 
It was taken by the Spaniards in 1762, and again by the 
French in 1810. The recapture of it by the Dulce of 
Welhngton in 1811 was deemed one of the most brilliant 
exploits of the Peninsular war. It is well fortified, and 
contains an ancient church and two hi).spitals. Popula- 
tion, 6580. 

AXiMEIDA, Don Fr.ancisc'0 de, the first viceroy of 
Portuguese India, was born at Lisbon about the middle of 
the 16th century. He was the seventh son of the second 
Count of Abrantos, and thus belonged to one of the most 
distinguishod families m Portugal. In his youth ho took 
part under Ferdinand of Aragon in the wars against the 
Moom (1485-92). In March 1505, having received fiom 
Emmanuel I the appointment of viceroy of the newly-con- 
quered territoiy in India, he set sail from Lisbon in com- 
mand of a largo and powerful fioot, and arrived in July at 
QiiUoa, which yielded to him almost vathout a struggle. 
A much more vigorous resistance was offered by tho Moors 
of Momboza, but the town was taken and de.stroyed, and 
its large treasures went to strengthen tho resources of 
Almcida» At other places on Ms way, such as tho i.sliaid 
of Angediva, near Goa, and Cananore, he built forts, and 
adopted measures to secure the Portuguese supremacy. 
On his arrival in India he took up his residence at Cocliin, 
where a Portuguese fort had been built by Albuquerque 
in 1503. The most important events of Almeida’s brief 
but vigorous administration were tho conclusion of a com- 
mercial treaty with Malacca, and the discoveries made by 
his son Lorenzo, who acted as Ms lieutenant. The latter 
was probably the first Portuguese who visited Ceylon, 
where he establi.shod a settlement, and is also celebrated as 
the discoverer of Madagascar and the Maldivc islands. In 
1 508 ho was killed at Dabul in a naval engagement with 
the Moors. His father was preparing signally to avenge 
his death when Albuquerque arrived in Cochin, and pre- 
sented a commission empowering liim to supersede Almeida 
in the government. It was probably Ahneida’s unwilling- 
ness to be thwarted hi Ms scheme of vengeance that cliicfly 
induced him to refuse to recognise Albuquerque’s com- 
mission, and to cast him into prison. (See Albuquejrqxje.) 
The punishment he inflicted on the Moors was speedy 
and terrible. Sailing along the coast, he pillaged and 
burned various ports, including Goa and Dabul, and 
finally encountering the enemy’s combined fleet off Diu 
^rly in. 1509, ho completdy destroyed it. Returning 
immediately to Cochin, he held out for a few months 
against the claims of Albuquerque, but in November 1609 
he was compelled to yield. On the 1st December he set 
sail for Europe with an escort of three vessels. On the 
voyage the fleet called at Saldanha Bay, in South Africa, to 
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procure water, and here Almeida was tilled (March 1, 
1510) m an unprovoked attack upon the Caffre natives, 
during which he showed great personal courage. His hody 
was recovered on the following day, frightfully mutilated, 
and received a hasty burial. 

ALMERIA, a modern province of Spain, comprehending 
the eastern portion of the ancient kingdom of Granada. 
It IS bounded on the N. by Jaen and Murcia, on the E. 
and S. by Murcia and the Mediterranean, and on the W. 
by Granada ; with an area of about 3300 square miles. 
The province is traversed by mountain ridges, some of 
them of considerable elevation, with corresponding valleys 
and plains of great fertility. The principal sierras are 
those of Maria, Almahilla, Cabrera, Ahnagrera, Gata, and 
Gador, and in the W. some offshoots of the Sierra Hevada. 
The most considerable rivers are the Almanzora, running 
from west to east, with a course of about 50 miles ; the 
Almeria, flowing from north-west to south-east ; and the 
Adra from north to south, watering the fertile distinct 
I between the Sierra de Gador and the AJpujarras. On the 
S. coast is the Gulf of Almeria, a spacious bay, 25 miles 
wide at the entrance, and about 10 miles in depth. The 
chmate of the province is mild, except in the interior, 
where the winter is cold. On the coast rain seldom falls, 
and south-west winds prevail. The inhabitants are pnn- 
cipally engaged in mining and agriculture. Many of the pro- 
prietors farm their own land, the number of landed pro- 
perties being 44,858, while the tenants are only 7365. Of 
the area of the province, 37 6,698 acres are arable and pasture 
land ; 1 3,638 acres vineyards ; 5360 acres olive plantations , 
30,797 acres cultivated mountain and wood lands; and 
1,686,738 acres uncultivated. There are 438,357 head of 
live stock. All kinds of grain aro raised in abundance 
The common fruits aro plentiful, as well as oranges, lemons, 
and vines. Much excellent silk is produced in the western 
districts j cotton is raised to some extent along the coast, 
and the sugar-cane is also cultivated. Cattle are extensively 
bred ; those of the valley of the Almena are especially 
remarkable for their size and beauty. The provmco is one 
of the richest in minerals of all Spain, the mountains 
yielding silver, mercury, lead, antimony, copper, and iron. 
The silver mines of the Sierra de Ahnagrera, oiienod in 
1839, produced in 1843 nearly 1,700,000 ounces; while 
the lead mines of the Sierra de Gador are computed to 
have yielded, from 1795 to 1841 inclusive, 11,000,000 
quintals of lead, and the present annual output is from 
30,000 to 40,000 tons of ore. In the Sierra de Gata, 
jaspers and agates are found; in the Sierra Nevada, to the 
west, are the celebrated quarries of Macael marble; and the 
Sierra Cabrera yields antimony, malachite, gypsum, 
magnetic iron, &c. The manufactures of the province 
consist chiefly of esparto cordage, white-lead, shot, salt- 
petre, soap, leather, and earthenware. The principal 
exports are lead, esparto, barilla, and soap ; while the 
imports include coal and machmery from England, woollen 
and cotton stuffs from Catalonia, silk from Yalencia and 
JMalaga, and linen from Marseilles and Gibraltar. From 
the want of adequate facilities for communication, the 
development of the agricultural and mining resources of 
Almeria has not been so rapid as might have been expected. 
The disturbances attending the revolution of 1868 have 
also had a prejudicial effect. Education is in a backward 
state, the proportion of the population at school being 
only fifteen in the thousand. Grime, although great, is 
not excessive, offences against the person forming the 
greater number of the cases tried. The people generally 
are simple, sober, and religious. Population in 1870, 
estimated at 361,553. 

Almeria., the capital of the above province, lies on 
Hie Gulf of Almeria, on the Mediterranean, 72 miles E.S.E. 
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of Granada. From the strength of the port it was deemed 
by the Moorish kings of Granada one of the most valuable 
of their fortresses and their best commercial harbour. 
Sailing hence, their cruisers overawed the Catalans and 
Italians, and their merchant ships conveyed the produce 
of the country to Africa, Egypt, and Syria. In the time 
of the Moors Almeria was the seat of hordes of pirates. 
The walls of the town, and the Moorish fortress, or 
Alcazaba, overlooking it, as well as the architecture oi 
many of the houses, stUl attest its Moorish origin. It is 
pretty well built, and has several handsome squares, 
although the streets are generally narrow. Almeria is the 
seat of a bishop, and has a cathedral and theological 
seminaries. Off the port there is good anchorage in 12 
and 14 fathoms water ; and in addition to its landward 
defences the place is protected towards the sea by the 
forts of Tnnidad and Tiro. In 1866, 46 vessels, of 21,603 
tons, with cargoes, entered and cleared the port; and 
the annual value of the exports is about £50,000. The 
manufactures are trifling, but there is a good export trade 
in wine, soda, esparto, siUc, and lead, while the imports 
consist chiefly of coal and manufactured goods. Here 
there are also some mineral springs. Population (1857), 
27,036. 

ALMOHADES {Almoahediin, Unitarian), a Mahometan 
dynasty that flourished in Africa and in Spain during the 
12th and 13th centuries. Mohammed-Ihn-Abdallah, the 
founder of the Almoahediin sect, was the son of a lamp- 
Hghter in the great mosque at Sous-el-Aksa. He studied 
at Cordova, and afterwards visited Cairo and Baghdad, 
where he became the disciple of the famous philosopher 
Algazali. In order to establish his power with his country- 
men, ho connected himself with Abd-el-Mumen, a young 
Mussulman of great abihties, whom he sent forth as his 
apostle to propagate the new doctrine (1116-17) ; while 
m his own person he affected an unusual degree of piety 
and mortification, appearing in tattered garments, and 
interdicting the use of wine and music and every gratifica- 
tion of the senses. His fame spread rapidly among the 
mountain tiibes of Mahgreb, and the ignorant multitude 
adopted his opinions with eager zeal. His followers saluted 
Imn as the Al-Mehodi on the 28th November 1121, 
Entering the city of Marocco, this now prophet foretold 
the downfall of the existing dynasty, and mocked the 
authority of the reigning prince Ali-Ibn-Yussef. Ali, lulled 
in security, despised his predictions as the mere ravings of 
a fanatic ; and it was not without some difiiculty that he 
was at length prevailed on to banish him from the city. 
Mohammed retired to the mountains, and fortified the 
town of Tinmal, which he defended against every assault 
of his enemies (1123). His retreat became the rendezvous 
of a numerous sect, who assumed the title of Almoahedi, 
or Almohades, and asserted that they alone of all the 
Mussulmans maintained the religion of Mam in its original 
purity. Many Arab and Berber tribes acknowledged him 
as their pohtical chief, and 20,000 soldiers rallied around 
his standard. Ali only perceived the error he had com- 
mitted when it was too late : his armies, at each encounter, 
were panic-struck, and fled. Yet notwithstanding the 
gi-eat success of the Almohades, the vast empire of the 
Ahnoravides was not at once subdued: and Mohammed, 
after an ineffectual attempt to reduce the city of Marocco, 
died in the year 1130, having failed to rccomplish the 
object of his ambition, the possession of a throne. He 
was succeeded by Abd-el-Mumen, who assumed the title of 
Emir-el-Mumenin, or Commander of the Faithful. During 
the thirty years that he reigned, and under his descendants, 
Yussef and Yakub, called Ahnauzor-BiUah, the dynasty of 
the Almohades was exceedingly illustrious, and the arts 
flourished greatly. * They rendered themselves masters of 
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the provinces of Fez, Marocco, Tlemcen, Oran, and Tunis; 
and passing into Spain, they overran Andalusia, Valencia, 
and a part of Aragon and Portugal, as far the Ebro on one 
side and the Tagus on the other. But this vast empire 
was not of long continuance; for in tho year 1212, when 
the Moslems under Mohammed were defeated by the 
Christian princes of Spain in the great battle of Las Navas, 
near Tolosa, the governors of the several provinces took 
advantage of that disaster to throw off their allegiance, and 
declared themselves independent — an example that was the 
signal for a general revolt. The dynasty of the Almohades 
became extinct in Spain in the year 1257, and in Afnca in 
1269. The last sovereign of this race, Abu Dabus Edna, 
who had with difficulty maintained a shadow of power in 
the city of Marocco, was assassinated by a slave. They 
were succeeded by the dynasties of the Hassides, the 
Mevamdes, and the Merinides. See Almoeavides. 

ALMON, John, a political pamphleteer and publisher 
of considerable note, was born at Liverpool about 1738. 
In early life he was apprentice to a printer in his native 
town, and he subsequently S2)ent two years at sea. He 
came to London in 1768, and at once commenced a career 
which, if not important in itself, had a very important 
influence on the pohtical history of the country. The 
opposition, hampered and harassed by the government to an 
extent that threatened the total suppression of independent 
opinion, were in great need of a channel of communication 
with the pubhc, and they found what they wanted in 
Almon. He had become personally known to the leaders 
through various publications of his ovra which had a great 
though transient popularity; the more important of these 
being The Conduct of a late Nolle Oomrmnder [Lord 
George Sackville] Examined (1769); a Review of the Meign 
of George II., published on the death of that monarch, a 
Review of Mr Pittas Administration (1761); and a collec- 
tion of letters on pohtical subjects. The review of Pitt’s 
administration passed through four editions, and secured 
for its author the friendship of Lord Temple, to whom it 
was dedicated. Being thus in the counsels of the party, 
he was persuaded in 1763 to open a bookseller’s shop in 
Piccadilly, chiefly for the publication and sale of political 
pamphlets. As he generally received with every pamphlet 
a sum sufficient to secure Mm against all contingencies, it 
cannot be said that ho acted entirely from disinterested or 
patriotic motives. At the same time, he deserves tlie credit 
of intrepidity; and it cannot be denied that, whether he 
knew the full value of the pnnciiile for wMch he was con- 
tendmg or not, he did very much to secure the freedom of 
the press. The government of course were not unobservant 
of Ahnon’s proceedings, and, as has often been the case, 
strengthened Ms influence by the very measures they took 
to repress it. In 1765 the Attorney-General moved to have 
him tried for the publication of the pampMet entitled 
Juries and Libels, but the prosecution failed; and in 1770, 
for merely selling a copy of the London Museum con- 
taining Junius’s celebrated ‘‘Letter to the King,” ho was 
sentenced by Lord Mansfield to pay a fine of ten marks, 
and give security for Ms good behaviour. It was this trial 
that called forth the letter to Lord Mansfield, one of the 
most bitter of the Junius series. Ahnon himself published 
an account of the trial, and of course did not let slip the 
opportunity^ of _ reprinting the matter that had been the 
ground of indictment, but no further proceedings were 
taken against Mm. In 1774 Ahnon commenced the pub- 
lication of his Parliamentary Register, and he also issued 
an abstract of the debates from 1742, when Chandler’s 
Reports ceased, to 1774. About the same time, having 
earned a competency, he retired to Boxmoor in Hertford- 
shire, though he still continued to write on pohtical subjects. 
He afterwards became proprietor of the General Advertiser, 


in the management of wMch he lost Ms fortune, and was 
declared insolvent. To these calamities was added an 
imprisonment for hbel and a sentence of outlawry. Being 
enabled at last to return to Boxmoor, he contmned for 
some yeais a career of undiminished literary activity. His 
last work, a Life of Wilkes, in five volumes (1805), was 
perhaps his worst, being entirely w’anting in proportion 
and arrangement. He Med on the 12th December 1805. 
A complete hst of Almon’s works, most of which apjicared 
anonymously, is given in Watt’s Bibliotheca Britannica. 
Though their literary merit is not great, they are of very 
considerable value to the student of the political history 
of the period. 

ALMOND. This is the fruit of Amygdalus communis, 
a plant belonging to the natural order Rosacem, sub-order 
Amygdalese or Drupiferm. The tree appears to be a native 
of Asia, Barbary, and Marocco ; but it has been extensively 
distributed over the warm temperate region of the Old 
World. It is a Iree 
of moderate size ; the 
leaves are oblong- 
lanceolate, and ser- 
rated at the edges; 
and the flowers, 
wMch appear early in 
spnng, arc of a iimk 
colour. The fruit is ^ 
a drupe, having a ' 
downy outer coat, 
called the epicarp, 
covering a tough 
portion called tho 
mesocarp, wMch en- 
closes tho reticulated 
hard stony shell or __ . 

endocarp. The seed 

is the kernel wMch 
is contained witMn 
these coverings. The ' ** 

The Almond-trr'c (Ammlnlus communis), the fruit of 
sliell-almonas oi which w a duipe with a teuR'i m.-iociup TI 15 
trade consist of tho Uebiow wOid maked n gcuMully tiiiuhltttod Al- 
mond (Gen xliii. 11; Qxod x\v >t.t, .11, xxwit.lU; 
Numb xvii. 8). The word Luz, which occurs In 
GuneaLs xxx. 37, and is tlieio tianslatcd Haze], 
appeals to bo tho name of tlu* Ahiiond-ticc, while 
Shuled IS the name of tho fimt. 

Palestine; and is referred to in the Bible under the luimo 
of ShaJeed, meaning “ hasten.” The word Luz, which occurs 
in Genesis xxx. 37, and which has been translated hazel, 
is suiiposed to be another name for the almond. In Pales- 
tine the tree flowers in January, and tMs hastening of tlio 
period of flowering seems to be alliided to in Jeremiah i. 
11, 12, where the Lord asks the proiihot, “What seest 
thou?” and he replies, “The rod of an almond-tree;” and 
the Lord says, “ Thou hast well seen, for I will hasten my 
word to perform it.” In Ecclesiastes xii. 5 it is said the 
“ almond-tree shall flourish.” TMs has often been supposed 
to refer to the resemblance of tho hoary locks of ago to 
the flowers of the almond; but this exposition is not borne 
out by the facts of the case, inasmuch as the flowers 
of the almond are not wMte but pink. Tho passage is 
more i^robably intended to allude to the hastening or rapid 
approach of old age. The application of Shaked or hasten 
to the almond is similar to the use of the name “ May” 
for the hawthorn, wMch usually flowers ih that month in 
Britain. The rod of Aaron, mentioned in Numbers xvii., 
was taken from an almond-tree; and the Jews still cany 
rods of almond-blossom to the ^agogues on groat festivM 
days. The fruit of the almond suppli^ a model for certain 
kinds of ornamental carved work (Exodus xrv. 83, 34; 
xxxvii. 19, 20). Dr Tristram remarks: “The blossom of 
the almond is a very pale pifak, but wher<^ as iti the 



endocarps enclosing 
the seeds. The tree 
grows in Syria and 
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oichards near Kablons (Sbecliem), the peacli and almond 
trees are intermingled, the almond looks white by com- 
parison. In early spring it forms a beautiful feature in the 
landscape there, as the lower slopes of Gerizim, as well as 
the valley, are studded with almonds and peaches, in lively 
contrast with the deep green foliage of the orange-trees, 
and rivalling an apple orchard in splendour of colour. 
There are also many wild almond-trees on Mount Carmel 
The tree seldom exceeds 12 to 16 feet in height.” There 
are two varieties of the plant, the one producing sweet, the 
other bitter almonds. The kernel of the former contains a 
fixed oil and emulsinj while that of the latter has in addi- 
tion a nitrogenous substance called amygdalin, which, by 
combination with emulsLn, produces a volatile od and prus- 
sic acid. The flowers of the bitter almond-tree {Amyg^lm 
communis, variety amara) are larger and whiter than those 
of the sweet almond-tree {Amygdalus communis, variety 
dulcis). The sweet almond is bland and inodorous. There 
are numerous commercial varieties, of which the most 
esteemed is the Jordan almond, imported from Malaga. 
Valentia almonds are also valued, Tresh sweet almonds 
are nutritive and demulcent, but as the outer brown skin 
or epispeiun sometimes causes irritation of the alimentary 
canal, they are blanched by removal of this skin when used 
at dessert. When bitter almonds are pounded in water 
a ratafia odour is produced, on account of the formation of 
prussic acid. The essential oil or essence of almonds, so 
much employed for flavouring dishes, requires to be used 
with caution, as it possesses marked poisonous qualities. 
In some cases the oil, even when taken in small quantities, 
produces nettle-rash. The import of sweet ahnonds into 
Britain in 1870 amounted to 36,189 cwt.; of bitter almonds, 
7018 cwt. 

ALMONDBUEY, an extensive parish and township of 
Yorkshire in England, lying to the S.E. of Huddersfield. 
As the manufactures of Huddersfield have increased, 
various outlying districts have been built on, so that the 
parish of Ahnondbuiy now includes a considerable part of 
that important and flourishing town. The parish contains 
28,092 acres. The town lies on the river Calder, 2 miles 
S.E. of Huddersfield, and had formerly a cathedral and a 
strong castle. By some writers it is supposed to occupy 
the site of tho Homan Campodunum mentioned by 
Antoninus} but whether or not, the place can boast a 
Eoinan origin — ^it was at least a town of importance in 
Saxon times, and a seat of the kings of Horthumbiia. It 
has a free grammar school founded by James L, a good 
church, and several other public buildings. The inhabitants 
of the town and parish are chiefly engaged in the manu- 
facture of flue cloths, and woollen, cotton, and silk goods. 
In 1871 the population of the parish was 46,299} of the 
township, 11,669. 

' ALMOHEE, in its primitive sense, denotes an officer in 
religious houses, to whom belonged the management and 
distribution of the alms of the house. By the ancient 
canons, all monasteries were to spend at least a tenth 
part of their income in alms to the poor, and all bishops 
were required to keep almoners. 

Loud Admoioik, or Loud High Almootb of England, 
is an ecclesiastical officer, generally a bishop, who has a 
right to the forfeiture of all deodands and the goods of a 
fdo de se, which he is to distribute among the poor. He 
has also, by virtue of an ancient custom, the power of 
giving the first dish from the king's table to whatever poor 
person he pleases, or, instead of it, an alms in money. 
See Maitnday Thtjusday. 

ALMOEX, principal town in the British district of 
Kum4on, within the lieutenant-governorship of the ISTorth- 
Western Provinces, is situated in 29® 36' H. lat., and 79® 
42' E. long. The town is built on the crest of a ridge of 
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the Himalayas, running east and west, and 6337 feet above 
sea-level It consists chiefly of a single street, about 60 
feet wide and three-quarters of a mile long, closed by a 
gate at each end, A few detached houses, inhabited by 
Europeans, ore scattered along the face of the mountain 
below the town. The town was captured by the Gurkhds 
in 1790, who constructed a foit on the eastern extremity 
of the ridge. Another citadel. Fort Moira, is situated on 
the otiier extremity of the ridge. Ahnor4 is also celebrated 
as the scene of the British victory which terminated the 
war with HepM in April 1816, and which resulted in the 
evacuation of Kumdon by the GurkhAs, and the annexa- 
tion of the province by the Bntish. According to the 
census of 1872, the town contains a population of 5900 
souls. It has been constituted a municipahty, the revenue 
and expenditure of which in 1871-72 is returned as fol- 
lows — Eeventie — Eeceipts from octroi, £29, 163.} house- 
tax, £211, 8k} other sources of income, £30, 14s.; total, 
£271, 18s. Expenditure — Establishment, including cost 
of colieetion, police, and conservancy, £182; repairs, £90, 
163.} other items, £3, 16s. : total, £276, 12s. 

ALMOEA VIBES, a family of Mahometan princes who 
reigned in Africa and in Spain between 1073 and 1147 
A.D. This appellation was derived from the sect of Al- 
Mwahdhun (Bedicated to the service of God), which arose 
about the middle of the 11th century, among a poor 
ignorant tribe of Berbers inhabiting the mountains of 
Atlas, on the shores of the Atlantic Ocean. At the request 
of a ^eik of Lamtouna, who had acquired some taste for 
learning by travelling in the East, Abdallah-beu-Yazim, 
an Arabian of extraordinary erudition, consented to instruct 
the peojile in the truths of Islam. The enthusiasm of 
Abdallah created a like zeal in the hearts of his ignorant 
hearers } and by the energy and novelty of his discourses 
he so inflamed the minds of his disciples that tiiey com- 
pelled those whom persuasion could not move to embrace 
the new religion. Thus Abdallah found himself at "the 
head of a numerous sect, who soon began to regard him as 
their leader both in temporal and spiritual matters. Under 
the name of Almorabethun or Almoravides, they overran 
the country of Baza, lying between the desert of Sahara 
and the ancient Getulia, and ultimately extended their 
conquests from the shores of the Mediterranean to the 
frontiers of Higritia. Abdallah died on the field of battle in 
the year 1068. He was succeeded by Abu-Bekr-Ibn-Omar, 
a man whoso abilities were scarcely equal to the difficulties 
of the position in which he was placed. In 1072 ho 
was supplanted by Yussef-Ibn-Tashfyn, to whom he had 
entimst^ the government on setting out for Atlas to 
quell an insurrection of the Berbers. Yussef completely 
established the Almoravide power in Al-Magreb in 1073. 
On the invitation of Mohammed of Seville, he crossed to 
Algedras in 1086, and at once marched against Alphonso 
VX, the most powerful prince in Christendom. They met in 
the plains of Zalaca (23d Oct. 1086), and Alphonso was 
d^eated with terrible slaughter. The news of Yussefs 
success induced many of the Arabs of Spaia to enlist 
under his victorious banner. In a third expedition to 
Spam (1091), he attacked Mohammed, and after a protracted 
siege became master of Seville. This conquest was foEowed 
by the subjugation of Almeria, Benia, Xativa, and Valen- 
cia. The acquisition of the Balearic Isles was the com- 
pletion of this vast empire, which extended from the Ebro 
and the Tagus to the frontiers of Soudan. Although 
Maiocco was his capital, he frequently visited his SpaniShi 
dominions j and on the last occasion, having assembled the 
governors of the province at Cordova, he appointed AJi^ 
tib.a youngest of Ms sons, as hk successor. He then re- 
turned to Marocco, where he died at a very advanced age^ 
1106 A.D. (600 of the Hegka), after a reign of forty years. 
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Few kings have received so noble a heritage as that to 
which All succeeded. The first years of his reign were 
prosperous, though disturbed by the Almohades, who were 
preparing the way for the destruction of the Ahnoravides. 
All was at last obhged to recall from Spain his son Tashfyn, 
who was using his utmost endeavours to oppose the victo- 
rious career of Alphonso of Aragon, surnamed the ^ghter. 
But the valour of Tashf 3 ni was of little avail against the 
rising power of the Almohades: disaster followed disaster; 
and when, in 1143, he succeeded to the throne, but a 
moiety of the kingdom remained. It was in vain that he 
received succours from Spain, the troops from that soft 
climate being little fitted for service in the wild regions of 
Atlas. Driven from Hemecen, he sought refuge m Oran ; 
but Abd-el-Mumen appeared before its waUa, and by threats 
so intimidated the inhabitants that Tashfyn was compelled 
to attempt escape on horsebaclc, with his favourite wife 
behind him ; but being closely pursued, he urged his horse 
over a precipice, and with his wife was dashed to pieces. 
With Tashfyn expired the domination of the Ahnoravides ; 
for although they stiU remained in possession of the city 
of Marocco, their power was completely broken Ishak- 
Ibrahim, the son of Tashfyn, was taken and put to death 
at Alcazar in 1147, on the surrender of Marocco by 
treachery, and with him the dynasty of the Ahnoravides 
hecame extinct. The remnant of the sect, driven from Spain, 
took rrfuge in the Balearic Islands, but it was finally sup- 
pressed in 1308. (For the history of the Arabians m Spain, 
see the works of Cardonne, Oond6, St Hilaire, D’Herbelot, 
Al-Makkari, and Dozy.) 

ALMQYIST, Kjlel Jonas Ludwiu, one of the most 
extraordinary figures that the history of hterature can 
produce, was horn at Stockholm in 1793. Ha began life 
under highly favourable auspices ; hut becoming tired of a 
tmiveisity career, he threw up the position he held in the 
capital to lead a colony of friends to the wilds of Werm- 
land. This ideal Scandinavian life soon proved a failure ; 
Almq^vist found ihe pen easier to wield than the plough, 
and in 1829 we find him once more settled in Stockholm. 
Now began his literary life; and after bringing out several 
educational works, he made himself suddenly famous by the 
publication of his great novel, The Booh of the Thom-Rose. 
The career so begun developed with extraordinary rapidity; 
few writers have equalled Almqvist in productiveness and 
versatility ; lyrical, epic, and dramatic poems ; romances ; 
lectures ; philosophical, aesthetical, moral, political, and 
educational treatises; works of rehgious edification, studies 
m lexicography and history, in mathematics and philology, 
form the most prominent of his coimtless contributions to 
modern Swedish literature. So excellent was Ms style, 
tliat in this respect he has been considered the first of 
Swedish writers. His life was as varied as his work. 
Unsettled, unstable in all his doings, he passed from one 
lucrative post to another, at last subsisting entirely on the 
proceeds of Kterary and journalistic labour. More and more 
vehemently he espoused the cause of socialism in his 
brilliant novels and pamphlets ; friends were beginning to 
leave him, foes beginning to triumph, when suddenly all 
minor criticism was silenced by the astounding news tiiat 
Almqvist, convicted of forgery and charged with murder, 
had fled from Sweden. TMs occurred in 1851. For many 
years no more was heard of him ; but it is now known 
that he went over to America, and settled at St Louis, 
During a journey in Texas he was robbed of all his manu- 
scripts, among which are said to have been several 
unptinted novels. He appealed in person to President 
Lincoln, but the robbers could not be traced. In 1866 
he returned to Europe, and his strange and sinister 
existence came to a close at Bremen on the 26tb 
of September 1866. It is by his romances, un- 
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doubtedly the best in Swedish, that his literary fame will 
mainly be supported ; but his singular history will always 
point out as a remarkable figure even when his works 
are no longer read. He was another Eugene Aiam, but of 
greater genius, and so far more successful that he escaped 
the judicial penalty of his crimes (e. w. g ) 

ALMUG or ALGUM TBEE. The Hebrew words 
Ahrmggvm. or Algumtmm are translated Almug or Algum 
trees in our version of the Bible (see 1 Kings x. 11, 12; 
2 Chron. ii. 8, and ix. 10, 11). The wood of the tree was 
very precious, and was brought from Ophir (probably some 
part of India), along with gold and precious stones, by 
and was used m the formation of pillars for the 
temple at Jerusalem, and for the king’s house, also for the 
inlay in g of stairs, as well as for harps and psalteries. It is 
probably the red sandal-wood of India {Tterocarpm santor 
linm). This tree belongs to the natural older Leguniiiiosre, 
sub-order PapHionaceie. The wood is hard, heavy, close- 
grained, and of a fine red colour. It is different from the 
white fragrant sandal-wood, which is the produce of Sun- 
talum album, a tree belonging to a distinct natural order, 

ALMUNECAB, a small seaport town of Spain, in the 
province of Granada, about 33 milos south of the town of 
that name. It is a place of Moorish origin, and is toler- 
ably well built. The harbour is fit for small vessels only, 
and is much exposed to gales from the cast. Sugar, 
cotton, and fruits are the chief products of Ahnuuecar and 
the surrounding country, which is naturally very fertile, 
but the trade is small compared with that of former times. 
Population, 6000. 

ALNWICK, the county town of Northumberland, is 
situated on the south bank of the river Alne, 310 miles N. 
of London, 34 N. of Newcastle, and 29 S. of Berwick. 
There are remains of the old wall which surrounded the 
town, and one of the four gates still exists; but most of the 
houses are comparatively modern, and are laid out in woll- 
paved spacious streets. In the market-place there is a 
large town-hall, and a handsome building containing an 
assembly-room and a reading-room. Besides tlio parish 
church, Alnwick possesses a beautiful district church, a 
Boman Catholic chapel, and several Protestant dissenting 
places of worship. The chief employments are broking, 
tanning, and brickmaking, but these manufacturoH are 
here of little importance. A small export trade is carried 
on through Alnmouth in corn, pork, and eggs, and a 
market is held every Saturday chiefly for these articles. 
The local government consists of a bailift) nominated by the 
Duke of Northumberland, and twenty-four common coun- 
(ahnen, four of whom are elected annually as cliamberluina; 
the councilmen fiU up vacancies in their body from the 
freemen, who usually are about 300 in number. The 
ceremony of making freemen is of a very peculiar kind. 
The candidates, mounted on horseback, assemble in the 
market-place very early in the morning of St Mark’s day — 
the 25th April — clad in white from head to foot, with 
swords by their sides, and attended by the bailiff aiitl 
chamberlains, who are mounted and armed in tlie same 
manner. From the market-place they proceed, with music 
playing before them, to a large pool called Freenian^s Well, 
where they dismount and draw up in a body at some clis 
tance from the water, and, on a given signal from the 
baiM, rush into the pool, and scramble through the mud 
as fast as they can. As the water is generally very foul, 
they come out in a dirty condition; but they put on dry 
clothes, remount their horses, and ride at full gallop round 
the boundaries of the town. According to tradition, the 
observance of this custom was enjoined by King John to 
I pun^ the inhabitants for their carelessness, the king 
having, it is said, lost his way, and been bemired in a bog, 
from their neglect of the roads near the town. To the 
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uorth-west of tiio town is Alnwick Castle, wMdi has 
belonged to the Northumberland family since 1310. In 
early times this fortress was an important defence against 
the Scotch, and was besieged by them on several occasions, 
most memorably in 1093, when Malcolm Canmore and his 
son Edward were slain under its walls, and in 1174, when 
Wilham the Lion was defeated and taken prisoner. Eor 
a long time it was permitted to fall into decay, but it has 
recently been restored, and to some extent remodelled, and 
is now one of the most magnificent specimens of a baronial 
residence in England. The grounds are extensive, and 
contain the remains of two abbeys, Alnwick and Hulme. 
The population of Alnwick in 1871 was 5822. 

ALOE, Aloes is a medicinal substance used as a 
purgative, and produced from various species of aloe, such 
as A. spicata, vulgaris, socotnim, indica, and purpurascens, 
aU belonging to the natural order Liliacem. Several kmds 
of aloes are distinguished in commerce — Barbadoes, soco- 
trine, hepatic, Indian, and Cape aloes. The first two are 
those commonly used for medicinal jmrposes. Aloes is the 
inspissated juice of the leaves of the plant. When the 
leaves ’are cut the juice flows out, and is collected and 
evaporated. After the juice has been obtained, the leaves 
are sometimes boiled, so as to yield an inferior kind of 
aloes. The active princijjle is called aloein. Aloes is used 
in the form of extract, pill, tincture, and wine. It is 
irritant, and requires to be used with caution. 

The plant called American aloe belongs to a different 
order, viz , Amarylkdacem The plant is called Agave 
Americana The juice of the plant, taken immediately 
before flowering, is used in America for the manufacture 
of an intoxicating beverage. In Ecuador the spongy 
substance of the flower stem is used instead of tinder, and 
in the schools the green leaves serve as iiapier. A punish- 
ment among the Aztecs was introducing tiie spiny points 
of the leaves into the skin. The plant often delays flower- 
ing for many years, and then pushes up a flowering stalk 
with great rapidity, sometimes at the rate of 1 foot or even 
2 feet in twenty-four hours The fibrous matter procured 
from the agave by maceration supplies pita flax. 

The aloes or lign aloes of the Bible (Numb. xxiv. 6, and 
Psalm xlv. 8) is quite different from the medicinal aloes. 
I’he TTcbrew words ahalim and ahalotli, and the Greek 
word aloe, are rendered aloes in our version of the Scrip- 
tures, The substance is supposed by some to be the 
fragrant wood of uiguilaria Agalloclmm, a plant belonging 
to the natural order Aquilariacem. There are, however, 
considerable doubts as to the correctness of this view, more 
especially as the tree is a native of Cochin China, Silhet, 
and Northern India, and is not found in Chaldea or Syria. 
From the allusion made to the trees of Hgn aloes by Balaam, 
it seems probable that they wore known as growing in 
Syria. It is quite possible, however, that the precious 
fragrant substance called aloes, and mentioned in Scripture 
along with cinnamon, cassia, myrrh, and spices, may have 
been brought from India. As a perfume it is noted in 
Psalm xlv. 8; Prov. vii. 17; Song of Sol. iv. 14. The 
use of aloes in perfuming the coverings of the dead is 
referred to in John xix. 39, 40. 

ALOIDiE, or AloiaDuE, the designation of Otus and 
Ephialtes, sons of Poseidon by Ipliimedea, wife of Aloeus. 
They are celebrated for their extraordinary stature, being 
27 cubits in height and 9 in breadth when only nine years 
old. The story of their piling Pelion upon Ossa in their 
w'ar with the Olymiian gods is one of the best known of 
the early Greek myths. According to Homer’s account, 
they were destroyed by Apollo ere their beards began to 
grow. {Odyssey, xi. 305; Iliad, v. 385.) 

ALOMPRA, Alouno P’houha, founder of the reigning 
dynasty in Burmah, was born in 1711 at Monchaboo, a 
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small village 50 miles north-west of Ava, Of humble 
origin, he had risen to be chief of his native village when 
the invasion of Brnmah by the king of Pegu in 1752 gave 
him the opportunity of attaining to the highest distinction. 
The whole country had tamely submitted to the invader, 
and the loading chiefs had taken the oaths of allegiance. 
Alompra, however, with a more independent spirit, not 
only contrived to regain possession of his village, but was 
able to defeat a body of Peguan troops that had been sent 
to punish him. Upon this the Birmese, to the number of 
a thousand, rallied to his standard, and marched with him 
upon Ava, which was recovered from the invaders before 
the close of 1763 For several yeais he prosecuted the 
war with uniform success. In 1754 the Peguans, to 
avenge themselves for a severe defeat at Kcoum-nuoum, 
slew the king of Birmah, who was then prisoner. The son 
of the latter clanned the throne, and was supported by the 
tribe of Quois; but ALonijira resisted, being doternuned to 
maintain his own supremacy. In 1755 Alompra founded 
the city of Rangoon. In 1757 he had established his 
position as one of the most powerful monarchs of the 
East by the invasion and conquest of Pegu. Ere a jmar 
elapsed the Peguans revolted; but Alompra, with his usual 
promjjtitude, at once quelled the insurrection. The Euro- 
peans were suspected of having instigated the rising, and 
the massacre of the English at Negrais in October 1769 is 
supposed to have been approved by Alompra after the event, 
though there is no evidence that he ordered it. Against 
the Siamese, who were also suspected of having abetted 
the Peguan rebels, he proceeded more openly and severely. 
Entering their territory, he was just about to invest the 
capital when he was seized with an iUness which proved 
fatal on the 15th May 1760. Alompra is certainly one of 
the most remarkable figures in modern Oriental history. 
To undoubted military genius he added considerable poli- 
tical sagacity, and he deserves particular credit for his 
efforts to improve the administration of justice. His 
cruelty and deceitfulness are faults common to all Eastern 
despots. 

ALOST, or Aalst, a town of Belgium, on the eastern 
frontier of the province of East Flanders, about midway 
between Ghent and Brussels. The Bender, a navigable 
tributary of the Scheldt, passes through the town, which is 
a dean, well-built place, surrounded by a wall with five 
gates. The church of St Martin, a fine edifice, although 
unfinished, contains a celebrated picture by Rubens, “St 
Rodie Praying for the Cessation of tlie Plague.” Among 
the other pubhc buildings are a town-haU, which was 
founded about 1200 A.D., a college, and an hospital. The 
trade is extensive, chiefly in corn, oil, hops, and beer ; and 
there are linen, lace, and cotton manufactories, and iron 
foundries of considerable importance. Alost was formerly 
the capital of imperial Flanders. The French under 
Turenne took it ia 1667, but were obliged to abandon it 
after the bottle of Ramillies in 1706. Population, 19,000. 

ALPACA is a name applied generally to several, allied 
South American wool-boaring animals, but more properly 
restricted to one of the species. It is further used to dis- 
tinguish the wool obtained from these animals, and the 
woven textures manufactured from the wool are also known 
as alpacas. The alpacas or llamas are natives of the lofty 
table-lands and mountain-range of the Andos in Peru and 
Chili, and in that region of the globe they long occupied the 
position held in the Old World by their congeners of 
hirger size, the camels. To the ancient Peruvians the llamas 
were the only avaalable beasts of burden and wool-bearing 
creatures, just as to the present day the camel is to the tribes 
of the Asiatic deserts. The camel {GavmLus) and the llama 
{Avadimia) form the two existing genera of the family 
Camelidae; and thus in a zoological sense also the one 
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represents tlie other in different regions of the earth. A 
great deal of doubt and confusion has existed as to the 
number of species into which the llamas can be diTided — a 
very common occurrence in dealing with domesticated or 
semi-domesticated creatures. Most authorities now, how- 
ever, agree in regarding them as separable into four 
species, following the classification of Von Tschudi, who 
has given much careful consideration to the subject. The 
species, according to that naturalist, are the Uama {Auchetiia 
lama), the huanaco or guanaco (A. Imanaco), the alpaca or 
paco (A. paco), and the vicugna {A. vicunna.) The two 
first-named species are, or rather were, more valued as 
beasts of burden, and for their flesh, than as sources of 
wool, being able to bear from 120 to 160 ^ burden over 
long distances daily. The guanaco attains a size not much 
less than our red deer j and is the largest and most widely 
spread of all the species, being found from the equator 
southward to Patagonia. The Hama is next in size, but 
its habitat is bmited to the loftier mountains of North 
Peru. Although both species yield a serviceable quality of 
wool, which is used by the Peruvians and found in com- 
merce, it is chiefly to the alpaca we owe the supply of 
wool imported into this country under that name. The 
alpaca is considerably smaller than either the Uama or the 
guanaco, but in general outline all the species resemble 
each other. In its native condition the alpaca ranges 
between 10° and 20° S. lat., from the centre of Peru into 
BoUvia, not coming lower down in vertical distribution 
than between 8000 and 9000 feet above the searleveL 
At and above these heights it lives in herds in a semi- 
domesticated condition, being only driven into the villages 
to be shorn. The wool, which vanes in length from 2 to 
C inches, is of a very lustrous and fine quality, and is 
mostly white, black, or gray, shades of brown or fawn 
being rarer. The vicugna is a much rarer animal than 
the alpaca, being found sparsely scattered from Ecuador, 
throughout Peru, into Bolivia, but seldom descending 
under 13,000 feet above the sea-level. It is about the 
same size as the alpaca, and yields an exceedingly delicate 
wool, varying in colour from a reddish yeUow to a duU 
white. It is usuaUy worth about twice as much as 
alpaca, and is greatly valued for fine felta 
There is evidence of these animals having been held 
domesticated and used for their wool in their native regions 
from remote antiquity. Eemains of clothing made from 
alpaca wools have been found in the graves of the Incas j 
and when, in the early part of the 16th century, Europeans 
first visited Peru, these animals formed the chief wealth of 
the natives, being the carriers of their commerce as weU as 
the main source of their food and clothing. Small quan- 
tities of the wool were occasionaUy met with in English com- 
mercej but it was not till 1836 that it became established 
as a regular trading commodity with Europe. In that year 
Mr (now Sir) Titus Salt, a wool-broker and manufacturer 
in Bradford, purchased a quantity he met with in a Liver- 
pool warehouse at 8d. per fi), and set himself to discover 
its capabilities. The amount and manner of his success 
will be described in the articles Wool and Woksted 
Manfeaotuees; it need only be remarked here that his 
experiments have resulted in making alpaca a staple second 
in importance to wool, and so creating an industiy of 
great and rapidly increasing dimensions. The success of 
his e:^eriments led to the erection of his great manu- 
facturing establishment of Saltaire, in which upwards of 
3000 hands are employed in the alpaca manufacture. The 
quantity of alpaca imimrted into England from 1836 — ^the 
year of Sir Titus Salt’s first experimental purchase — to 
1840, averaged 660,800 a yearly, which sold at about 
,10d. per lb. In 1852 the imports had risen to 2,186,480 
lb, and the price advanced to 2s. 6d, per S>. In 1864 the 
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imports amounted to 2,664,027 lb, and in 1872 they were 
3,878,739 fej the value of average qualities being from 
2s 6d. to 2s. lOd. per ib. The introduction of the various 
species of Uama into Europe has been frequently urged, 
Geoffrey St Hilaire and other French naturahsts having 
speciaUy pointed out the desirability of their introduction 
into France, and at one time a herd existed in the 
Pyrenees; but in Europe the creatures must be stiU re- 
garded as curiosities of zoological coUections. In 1859 
systematic and costly attempts were made to acclimatise 
the aliiaca in our Australian colonies by Mr Ledger, a gen- 
tleman who had devoted many years to observation of the 
conditions of hie of the animal. At first the experiment 
presented most encouraging prospects; the herds continued 
healthy and increased in numbers; but graduaUy the subtle 
influences of the loss of their native mountain chmate 
became apparent, — ^the creatures drooped, their numbers 
dwindled, and for the present the undertalung must be 
regarded as a complete failure. 

ALP AESLAN or AXAN, Mohamiied Ben Daoud, the 
second sultan of the dynasty of Seljuk, in Persia, and great- 
grandson of Seljuk, the founder of the dynasty. He was 
bom in the year 1029 A n., 421 of the Hegira. He as.sumed 
the name of Mohammed when he embraced the Mussulman 
faith; and on account of his military prowess he obtained 
the surname Alp Arslan, which signifies “ a valiant Uon.” 
He succeeded his father Daoud as ruler of Khorassan in 
1059, and his uncle Togrul Bey as sultan of Oran in 1063, 
and thus became sole monarch of Persia, from the river 
Oxus to the Tigris. In consolidating his empire and sub- 
duing contending factions he was ably assisted by Nizam- 
al-Mulk, his vizier, one of the most eminent statesmen 
in early Mahometan history. Peace and security being 
established in his dominions, he convoked an assembly of 
the states, and declared his son Malik Shah his heir and 
successor. With the hope of acquiring immense booty in 
the rich temple of St Basil in Cmsarea, the capital of 
Cappadocia, he placed himself at the head of the Turkish 
cavalry, crossed the Euphrates, and entered and plundered 
that dly. He then marched into Armenia and Georgia, 
which, in the year 1064, he finaUy subdued. To jmnish 
the Georgians for the brave defence which they had made, 
and as a badge of their humiliating condition, the conqueror 
obliged them to wear at their ears horse-shoes of iron. In 
the year 1068 Alp Arslan invaded the Eoman empire, 
the seat of which was then at Constantinople. The Emperor 
Eomanus Diogenes, assuming the command in person, 
met the invaders in Cilicia. In three several campaigns 
his arms were victorious, and the Turks w’cre forced to 
retreat beyond the Euphrates. In the fourth ho advanced 
with an army of 100,000 men into the Armenian territory, 
for the relief of that country. Here he was met by Alp 
Arslan; and the sultan having proposed terms of peace, 
which were insultingly rejected by the emperor, a bloody 
and decisive engagement took place near Malazkurd, in 
which the Greeks, after a terrible slaughter, were totally 
routed. Eomanus was taken prisoner and conducted into 
the presence of Alp Arslan, who treated him with a nublo 
generosity. A ransom of a million and an annual tribute of 
3000 pieces of gold, an intermarriage between the families, 
and the deliverance of all the captive Mussulmans in the 
power of the Greeks, having been agreed to as the tenns 
of peace and the Uberty of the emperor, Romanus was 
dismissed, loaded with presents and resjjectfully attended 
by a miUtary guard. He was unable, however, to fulfil 
I the terms of the treaty, and the war was accordingly 
renewed. At this time the dominion of Alp Arslan 
extended over the fairest part of Asia; 1200 princes or 
sons of princes surrounded his throne, and 200,000 soldiers 
were ready to execute his commands. He now declared 
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his purpose of attempting tlie conquest of Turkestan, tLe 
original seat of his ancestors. After great preparations 
for the expedition, he marched with a powerful anny, and 
arrived at the banks of the Oxus. Before he could pass 
the river with safety, it was necessary to gain possession 
of some fortresses in its vicinity, one of which was for 
several days vigorously defended by the governor, Yussuf 
Kothual, a Kharizmian. He was, however, obliged to sur- 
render, and was carried a prisoner before the sultan. 
Being condemned to suffer a cruel death, Yussuf became 
incensed, rushed upon the sultan, and stabbed him 
in the breast. The wound proved mortal, and Alp Arslan 
expired a few hours after he received it, on the 15th Dec. 
1072. 

ALPES, the name of three departments in the south- 
east of France , — Basses Alpes, IIa%des Alpes, and Alpes 
Maritimes. 

Basses Alpes is bounded on the N. by the department 
of Hautes Alpes; on the E. by the kingdom of Italy and 
the department of Alpes Maritimes; on the S. by the 
departments of Var and Benches du Bhdne; and on the 
W. by those of Vaucluse and Dr5me. It extends at the 
widest points 90 miles from H E. to S.W., and 70 from 
E to W., and contains an area of 2680 square miles. Its 
surface is mountainous, especially on the north-east, where 
offshoots of the Maritime Alps penetrate into the country, 
rising near the river IJbaye to an elevation of over 
9000 feet above the level of the sea. With the excep- 
tion of the south-eastern corner, which is drained by 
the Var, the whole department is in the basin of the 
Durance, which for a considerable distance separates 
Bassos from Hautes Alpes, but eventually strikes south- 
ward through the former. Its chief tributaries are ihe 
Buoch and the Jabron on the right, and the Ubaye, the 
Bldone, the Asse, and the Verdon on the left. The climate 
in the mountainous districts of the north is cold and 
variable. The soil there is poor, but it is cultivated with 
great industry — producing rye, oats, barley, potatoes, 
and timber. In the south and south-west, however, where 
the country is comparatively flat, the temperature is milder 
and the soil more fertile; here plums, almonds, apricots, 
peaches, and other fruits aie produced in largo quantities, 
as ■well as wane of an excellent description, chiefly for home 
consumption. Considerable numbers of cattle, sheep, goats, 
and pigs are reared in the Basses Alpes, besides which 
many flocks of sheep, from Var and Bouches du EhOne, 
are pastured during summer in the upper valleys of the 
department. Game is abundant. There are mines of lead 
and other metals of some value. The manufactures are 
few and of little importance, the chief being leather, 
coarse woollen cloths, cutlery, earthenware, and paper. 
Basses Alpes, one of the departments formed out of ancient 
Provence, is divided into five arrondissements — ^Digne,inthe 
centre; Barcelonnette and Oastellane, on the east; Sisteron 
and Forcalquier on the west; which together contain 30 
cantons and 251 communes. Digne is the capital and 
the seat of a bishop, whose diocese is co-extensive with the 
department; and among the other towns are Barcelonnette, 
Oastellane, Sisteron, Forcalquier, and Manosque. Popu- 
lation (1871^ 139,332. 

Hautes ^pes is bounded on the H. by the depart- 
ments of Mre and Savoir; on the E. by the kingdom 
of Italy; on the S. by the department of Alpes Basses; 
and on the W. by that of DrOme. It extends nearly 80 
miles from H.E. to S.W., and contains an area of 2158 
square miles. Its surface is very mountainous, being tra- 
versed in all directions by the Cottian and Dauphin6 Alps, 
which, in Mont Pelvoux and other peaks, rise to an elevar 
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tion of about 13,000 feet above the sea, the lughest sum- 
mits in France. The Drac, flowing northwards into the 
Isfere, and the Durance, with its tributaries the Guil and 
the Buech, are the chief rivers of Hautes Alpes. The 
climate is cold in winter, and in summer variable; the sod 
is barren, yielding only oats, barley, potatoes, lye, and 
timber, except in a few favoured valleys, where wine of 
a fair quahty and fruits of various kinds are produced. 
Large numbers of sheep and other domestic auimala are 
reared or pastured in the department. Game, both large 
and small, is found in great abundance. The mines 
produce lead, copper, iron, and other metals. There are 
no manufactures of any commercial importance, although 
some leather, coarse woollen cloth, hats, woodwork, and 
iron wares are made. Hautes Alpes, a part of the old 
province of Dauphin^, is divided into three arrondisse- 
ments: Gap on the west, Embrun on the south-east, and 
Briangon on the north-east, with 24 cantons and 89 com- 
munes. The capital is Gap, the seat of the bishop ; Em- 
brun and Briangon being the only other towns of any size. 
Population, 118,898. 

Alpes Maeitimes, bounded on the H. by Basses Alpes 
and the kmgdom of Italy, which also forms its boundary 
on the E. ; on the S. by the Mediterranean Sea; and on 
the W. by Var and Basses Alpes, It extends at the 
widest points 65 miles from H. to S., and 60 from E. to 
W.; and contains an area of 1517 square miles. The 
surface of this department, like that of the two former, is 
more or less mountainous, branches of the Maritimes Alpes 
covering the greater part of the territory. It is watered 
by the Eoya, the Paillon, the Var (with its tributaries the 
and the Esteron), the Loup, and the Siagne. The 
cHmato is on the whole warm and gentle, except among 
the higher mountains; while the mildness of the tempera- 
ture Mong the shores of the Mediterranean has made that 
portion of the department a favourite resort for invalids. 
The upper valleys and mountain slopes are chiefly devoted 
to pasture for sheep, being ill-suited for cultivation, although 
a httle barley and maize is grown; the richer districts of the 
south produce fruits of various lauds, tobacco, honey, and 
flowers, used in the maldng of perfumes. The other manu- 
factures are of dried fruits, olive-oil, preserved anchovies 
and sardines, silk, soap, and paper. Alpes Maritimes is 
divided into three arrondissements — Grasse and Nice on 
the south, and Puget Thdniers on the north, containing 
26 cantons and 146 communes. The arrondissements of 
Nice and Puget Th^niers constitute the bishopric of Nice ; 
Gra^e belongs to that of Fr^jus. Nice is the capital; and 
among the other towms are Mentone, Villafranche, Grasse, 
Antibes, Cannes, and Puget Th^niers. The Marseilles, 
Nice, and VentimiUe railway, skirting the coast, connects 
Cannes, Antibes, Nice, and Mentone, and joins an Italian 
line which affords direct railway communication with 
Genoa. The department of Alpes Maritimes was formed 
in 1860 from the temtory of Nice, which had been ceded 
to France, together with Mentone and Eoccabruna, pur- 
chased from Sie Prince of Monaco, and the arrondisse- 
ment of Grasse, transferred from Var. It had a popula- 
tion of 119,037 in 1871. 

ALPHA and OMEGA (A and G), the first and last 
letters of the Greek alphabet, frequently employed to 
symbolise the idea of completeness or infinity. They are 
used as a designation of himself by the speaker in Eev. L 
8; xxi. 6; xxii. 13. In the last passage the speaker is 
undoubtedly Jesus Christ. In the symbolism of the early 
church A and O, combined with a cross or with the mono- 
gram of Xpterros, represented Christianity, or, more speci. 
fically, faith in the divinity of Christ. 
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B y an alphabet -we mean a list of symbols -which repre- 
sent conventionally to the eye the sounds which are 
heard in the speech of a nation. An alphabet will 
therefore be perfect if the number of its symbols exactly 
corresponds to the number of simple sounds which are 
commonly distinguishable in the spoken language. But 
this perfection has probably never yet been reached : all 
known alphabets have failed, either by defect, i e., from 
not representing all the simple sounds ; or by redundancy, 
in having more than one symbol for the same sound 
They must also necessarily become imperfect by lapse of 
time. No nation keeps the sound of its language unaltered 
through many centuries : sounds change as well as 
grammatical forms, though they may endure longer, so 
that the symbols no longer retain their proper values, 
often, too, several different sounds come to be denoted by 
the same symbol j and in strictness the alphabet should be 
changed to correspond to all these changes. But httle 
inconvenience is practically caused by the tacit accejitance 
of the old symbol to express the new sound ; indeed the 
change in language is so gradual that the variation in the 
values of the symbols is imperceptible. It is only when 
we attempt to produce the exact sounds of the English 
language less than three centuries ago that we realise the 
fact that if Shakespeare could now stand on our stage he 
would seem to us to speak in an unknown tongue ; though 
one of his plays, when written, is as perfectly intelhgible 
now as then. Such changes of sound are most develojoed 
in countiies where many different dialects, through con- 
cpiost, immigration, or otherwise, exist side by side : they 
are checked by the increase of education and by facility of 
locomotion — both of which causes tend to assimilate all 
dialects to that one which by some lucky chance has become 
the literary speech of the nation. 

The term alphabet has come to us from the Latin 
alpJiabetum, which, however, occurs in no prose writer 
before TertuUian. It could not have been used, for 
metneal reasons, by Juvenal, when he wrote, “ Hocdiscunt 
omnes ante alpha ct beta pucllte ” — their a b c. But there 
is no reason why it should not have existed earlier : the 
word was borrowed from the Greek, as seems clear from 
f he compound avaX^d/Si^To^, which is as old as the comedian 
I’hilyllius (Moineke, Coin. Frag. ii. 867), and he was alive 
in 393 B.o. It does not seem likely that this comiiouiid 
adjective would have been coined if the noun itself had 
not already existed in the same sense which it now bears. 

The symbols of our alphabet are nearly those of the 
Latin ; these in their turn wore borrowed from a Greek 
alphabet ; and there seems no reasonable ground for 
doubting the common tradition that the Greeks derived 
their characters from a Phoenician source. All these 
borrowings will be fully described hereafter. At this 
2 )oint absolute certainty ends. We cannot jirove to de- 
monstration the origin of our alphabet ; but positive facts 
and analogical arguments may be adduced which enable 
us to attain a very high degree of iirobability. It is now 
commonly believed that the characters were onginally 
hieroglyiihics, and in that ultimate form were devised in 
Egypt. There, for convenience of writing, they took a 
simpler form (called hieratic). In this shape they were 
borrowed by the Phamiciaus; and thus, in their long 
course down to us, they passed gradually from being the 
written expression of an idea into the written expression 
each of a single sound. It is true that the proof is not 
clear throughout ; sometimes the links are feeble, and here 
we have to emidoy the analogy of other languages, in which 
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the particular step which we want to jirove has luv- 
doubtedly been made under smiilar circumstances. Still, 
it may with some truth be said that we can only prove the 
possibility of such a process, while any given aljihabet may 
have had a perfectly independent origin ; the Phoenician 
aljihabet may have been dcvelojied in Phoenicia itself, and 
never been hieroglyphic at aU. But this is very difficult 
to conceive The a priori argument for the derivation of 
phonetic from Meroglyjjhic characters is strong Hicro- 
gly]ihica have unquestioualdy been the first attenq^t of 
many nations in a rude state to record theii* thoughts m a 
permanent and universally intelligible form. It is also 
certain that these hieroglyphics have undergone progressive 
degradation of shape, so that their visible connection -with 
the thing sigmfied was often lost , they became lu many 
cases the exju-ession of those combinations of sounds by 
which the things were denoted in the siioken language, 
though they still generally retained their original value as 
well Here, at all events, a certain connection between 
hieroglyphics and sounds establishes itself , and a priori it 
is more probable that aU alphabets should have derived the 
single sounds of which they consist from hieroglyiihics, 
through the medium of their derived iihonetic values, than 
that any aljihabet should have been produced mdepenclently 
of hieroglyphics (which are admitted to have existed), by 
some arbitrary process of formation for which absolutely 
no testimony can be adduced. As we have said above, 
such a process is not impossible, and may be true for any 
particular aljihabet ; but the opposite theory has the most 
internal probabihty and aU the evidence of which the case 
admits. Against this it seems insufficient to urge (as has 
been done) that there exist upon earth savages who have 
never developed any alphabetic writing out of their nide 
attemjits — a fact which may bo readily granted j or that 
civilised men often return to the simple methods employed 
by unciviUsed nations, such as cutting notches on sticks or 
tying knots m strings — such return being aiiparently 
adduced to prove that two totally different mo^ods of 
exjiression can co-exist without there being any tendency 
to jJOBS from one to the other ; nay, it is added that in 
Egyjit the hieroglyphic and the common (or demotic) 
character did certainly exist side by side j and if the latter 
were horrowed from the former, it would have superseded 
it, which it did not do. Now, in answer to this, reasons 
wiU ajipear shortly why the hieroglyphic characters lingered 
so persistently, even when the later phonetic character was 
in common use — nay, in the very same inscription or docu- 
ment with the hieroglyphic. StiU, the argument would 
have some weight if it were not grounded on the false 
assumption that the demoticalphabet was phonetic 

one, totally unconnected with its more aged rival. But 
modern research has jiroved incontestably that the demotic 
characters can be traced back to their original hieroglyphic 
shape through the medium of the hieratic ; in fact, that 
the cumbrous hieroglyiihics were successively put into 
more and more abbreviated shaijes, for convenience of 
writing, as its use mcreased. 

Exduding, then, attempts of savages such as have been 
mentioned above, which were neither durable nor in- 
telligible enough to make them of service, except for the 
smallest number of men duriiig the most limited time — 
excluding those as not deserving the name, we derive all 
real writing from hieroglyphics, such hieroglyphics being 
either purely iiictorial, the expression of visible objects in 
the external world; or symbolic, when some external 
object is conventionally chosen to represent some action or 
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Bome abstract idea. These two methods were probably 
nearly contemporaneous in their origin, because the 
necessity of writing at all supposes a considerable advance 
in civilisation, and therefore a considerable development of 
ideas. To this system as a whole the convement term 
ideograph}} is now generally applied. From this men have 
passed to phonetic writing, first, apparently, in the form 
of syllalisvi, in which each syllable of a word is regarded 
as an independent whole and represented by a single sign j 
then from this to alphahetism, in which the syllable is no 
longer denoted by an indivisible symbol, but is resolved 
into vowel and consonant, each with its own accepted 
sign. 

It seems probable that all known alphabets (with one or 
two possible exceptions) may be traced back to four or five 
parents. These have differed much in fruitfulness, but all 
were originally hieroglyphic. These five systems of writing 
are the Egyptian, the cuneiform, the Chinese, the Mexican 
or Aztec, and the curiously cumbrous characters of Yucatan 
and central America : these last may be seen interspersed 
with figurative paintings in a facsimile given by M. de 
llosny at p, 20 of his vciy useful httle summary, Les JEci'v- 
tares Figuratives des D\ffer&dsPeuples Anciens et Modernes. 
Of these, the first three alone can be said to have had any 
great extension ; and the first, if the Phoenician, and by 
consequence the European alphabets, were derived from it, 
far exceeds in importance aU the rest together. These 
systems were perfectly independent, and developed them- 
selves, each in the same course, but in its own manner, and 
each in the main to a different degree. At certain points 
in their history all but one became crystallised, and 
remained to show us the steps by which the progress to 
phonetism can be made. We do not propose to describe 
here fuUy any of these systems of hieroglyphics. We are 
only concerned to point out their relative degrees of de- 
velopment, their deficiencies, and the consequent motives 
which must have impelled men by degrees to the produc- 
tion of a genume alphabet ^ 

There are obvious deficiencies even in the most highly 
developed hieroglyphics. In the first place, they must 
have been excessively burdensome to the memory. They 
speedily lost their original form, which was in most cases 
too cumbrous to be retained when writing became frequent, 
their pictorial value was therefore lost, and the new form 
could not generally have been inteUigible to a learner, who 
was thus obliged to acquire by memory an enormous 
number of symbols, compared with which even the >Sans- 
krit alphabet may be regarded as easy. Secondly, it is 
impossible by hieroglyphics to express grammatic^ relor 
tions : the order, indeed, in which the symbols are placed 
may denote the distinction between subject and object ; 
plurality may be expressed by the repetition of a symbol ; 
some even of the relations in space, denoted in more 
advanced languages by cases, may be pictorially rendered ; 
but all these helps do not go far to remedy tin' a obvious 
want. Experience, however, shows how much incon- 
venience a nation will undergo rather than mnVp. any 
radical change in its phonetic system. We have only to 
look at our own alphabet, with its numerous and umver- 
eally confessed deficiencies and redundancies, and then 

^ The authorities referred to chiefly are Endlioher {CliinesUclie 
Qranmahh), Oppeit {Ea^^diticm Scimtijigue m MSserpotamie, torsi. 2), 
aud Bunsen {Egypt’s Place in History, vol. v.) Frequent use has 
been made of De Rosny’s hook mentioned above, and still more of the 
Essaisur la Propagation de V Alphabet PliSnicim dans VAnewn Monde, 
by M. Franfois Lenormant, of wliich the first volume only has yet 
appeared. It contains an introduction to his special subject, in which 
the labours of Champolhon, Young, Lepsius, Buiisen, De Rouge, in 
Egyptian hieroglyphics, and of Grotefend, Fawlinson, Hineks, and 
Oppert, among the cuneiform characters, are ably sumni£iris>ed, and set 
forth with much clearness. 


remember the fruitless attempts which have been made to 
work a reform in it, to be convinced that no people wdl of 
its own accord strike out a thoroughly new system of 
writing. Such revolutions can only be produced by the 
meeting of two different civilisations, and the reception 
by the one of the arts and ideas of the other. But such a 
meetmg may, and more commonly docs, only stimulate the 
inferior race to some jiartial development. For the new 
ideas new names are required : these may be metaphori- 
cally represented out of the old vocabulary, as "when the 
Homans called the unknown elephant the Liicanian ox, 
and of course wrote it so. But suppose the inferior people 
to be one which has not yet advanced beyond hiero- 
glyphic writing; their sunplest and most obvious plan 
will be to take the stiange name, and exjiress it by those 
symbols out of their old stock which denote the nearest 
sounds to that of the name required. Such symbols then 
cease to represent ideas only, as they used to do ; they are 
consciously employed to represent mere sounds, and tlius 
arise the first beginnings of phonetism. A good exainplo 
of this process may he found in the Aztec (Lenormant, i. 
29; De Rosny, p. 19, who also gives others). 'When 
Christianity was introduced into Mexico, the Lord’s Prayer 
was reduced to writing in the following manner : — The 
Mexican sjrmbols nearest to the two syllables of pater were 
a fl[ag (sounded aspantU), and a rock {tetl) \ pater was there- 
fore reiiresented pictorially by a flag and a rock , we cannot 
teU whether it was sounded as pan-tetlf or only as jiu-fc — 
the nearest possible equivalent in the Mexican language, 
which has no r. Similarly, nosier was phonetically repre- 
sented by noch-tetl, pictorially by the Indian fig {nochtli) 
and the rock as before. Here, then, we have the application 
of symbols to denote sound without regard to the original 
sense ; just as we might draw the figures of an eye, a saw, 
and a horse, and convey by them the idea, “ I saw a horse.” 
The Aztec would not long have the ideas of a flag, a rock, 
and a fig presented to his mind when ho road those sjuubols; 
and so the first conception of phonetism was gained, the 
first move from hieroglyphic to alphabetic writing. Yet 
he had not attained the first real step in the progress — ? e , 
syllabic writing — ^becanse if he had decomposed his new 
words, pan would not have represented to his mind merely 
so mnei sound — a syllable by itself meaningless : it would 
have given him only the idea of a flag. And further than 
this the Aztec lan^iage did not pass : probably it only 
reached this stage incompletely with a small nunibcr of 
words. The great advance to syllabic writing is to be 
found clsew’-here ; first in the Chinese, perhaps through the 
accident of the monosyllabic nature of the language ; but 
with a clearly-devoloped purpose in the Aramaic cuneiform 
inscriptions. 

In the Chinese written character we find a considerable 
number of symbols which were unquestionably at first 
pictorial. Though but very slight vestiges of their original 
meaning can now be seen in them, yet they can be traced 
back to older forms which are immistakeable ; and their 
origin is further attested by the name “ images,” which 
the Chinese give them, as distinguished from others w'hich 
they call “letters.” These symbols wore simple, and 
denoted very ingeniously natural objects — the sun (by a 
circle with a dot inside), the moon (by a crescent with a 
line inside), a mountain (by three peaks side by side), rain 

(by drojis under an overarching line), a child (thus 

a mother ( 1^^, a figure expressing the arms and bosom 

effectively enough), &c. These symbols could bo combined : 
thus the symbols for "water and eye combined denoted 
tears, an ear and a door expressed hearing and under* 
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standing; but sncb combinations of pure bieroglypMcs 
were rare, as they would have been liable to be confused 
with combinations of the same kind used in a different 
way, as will be seen immediately. There were also some 
hieroglyphs used symbolically; e.g , a hand to denote a 
workman, the two valves of a sheU-fish to denote friends. 
These also are few in number, and not very ingenious. 
Last in this class come some symbols which are essentially 
pictorial, though they represent no visible object \ eg ^ 
“ above " was expressed by a dot above a horizontal line ; 
“ below,” by a dot below it ; the numerals one, two, tluee, 

by so many horizontal lines ; “ right,” by the symbol ^ 

“ left,” by ^ , <fee. So far, we have simple hieroglyphs, 

or ideograms (a more convenient term), — ^pictorial repre- 
sentations, expressing not merely visible objects, but also 
abstract ideas, and even actions ; but each of these could 
also have the phonetic value of the name of the object 
which it depicted. 

Distinct from these are the “ letters ” — m use, though 
not in origin. These have two jiaits — one, a symbol which 
was originally an ideogram, and which could still be used 
as such, but which in this particular combination lost its 
idoograpliic value, and retained only the phonetic value of 
the name of its object; the other, an ideogram, which laid 
aside its phonetic value, and only restricted to a particular 
class the phonetic symbol which it accompanied Thus, 
for example, the ideogram of a ship had also the phonetic 
value tclie\L — i e , the name denoting ship in the spoken 
language ; the ideogram of fire had the phonetic value Itvd. 
these two symbols combined were still pronounced tcheu, 
and meant the flickenng of flame. Tho second symbol 
dropped its j)honetic value altogether, but kej)t the generic 
idea of fire : the ship was lost, but the idea of undulating 
motion modified that of fire, and the complex symbol com- 
bined the two ideas, with tho one sound tcheu. Similarly, 
the ideogram ship and speech combined expressed 
loquacity, and this in the spoken language was also tcJieu, 
the jihonctic value of the symbol for speech being dropped, 
just like tliat of the symbol fire above. In this way there 
arc ten dilFercnt ideas given by Eudlicher (p. 10), all called 
ill tho .spoken language tcheu, and all expressed to the cyo 
by different comiilox symbols formed on this principle. 
These symbols, he reckons, form at least tlis of the 
written language. 

This is a ve^ imperfect sketch of the Chinese system 
of writing, and into the history of the “ keys,” which indeed 
belong rather to Ohineso lexicography, we do not propose 
to enter. But it is enough to throw light on some 
questions connected with our subject. First of all, we see 
ideography and phonetism existing side by side ; and even 
the same symbol, having in most cases (not in all) either 
an ideograi)hic or a phonetic value at will. Therefore, in 
this case the passage from the one system to the olher 
may be considered as certain ; but how it was made there 
is not sufficient evidence to show. It must have been 
earlier than the combination of pure ideograms mentioned 
above. It was probably greatly facilitated by the Otdnese 
being a monosyUabio language ; each syllable is a conaplcte 
word in itself, expressing a complete notion : hence the idea 
of completeness and individuality would attach to such a 
combination of sound more easily than would be possible 
in polysyllabic language ; and it would seem more natural 
to give that soimd a symbol for itself, quite apart from its 
ideographic meaning. Further, as the whole number of 
single syllables of which the language consists is only 450, 
the effort of remembering the symbols could not be great, 
and the memory must have been already trained in that 
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direction, because the symbols (even in their ideographic 
acceptation) had lost their obviously pictorial character, 
and must have been kept by the memory, not recognised 
each time by the eye ; just as children, in learning to read, 
commonly remember short and fanuliar words as a whole, 
without analysing them into the component letters. 

The exjplanation of the cumbrous “ letters ” described 
above is simple ; and it will show us, secondly, how so ap- 
parently monstrous a system of writing could be maintained, 
and has been in its essence maintained, down to the present 
day. With so few radical sounds in the language, it was 
inevitable that many different objects must have been 
expressed, as ideas grew and multiplied, by the same sound, 
as we saw above that there were eleven different ideas 
(including the ship itself) aU called tclieu. These could 
he distinguished in the spoken language by tone or accent, 
and actually were so distingmsbod. But how were they 
to he distinguished in writing ? Now, writing is but the 
visible exponent of language, and therefore is naturally 
formed under the same conditions — ^those conditions which, 
because the effect is obvious while the reason is often 
difficult to detect, we vaguely call the genius of the 
language: and it must accommodate itself to the defects 
as well as the strength of the language. There is an 
inherent evil in Chinese speech — ^inevitable in a mono- 
syllabic language with a limited number of radicals — ^that 
the same combination of sound should serve to express 
many different ideas. A combination, therefore, of symbols 
is absolutely necessary, which shall represent to the mind 
through tho eye the fact that the sound which is heard 
has changed its meaning to meet that of another sound 
which is not heard — ^thatfc/iew no longer means a ship, but 
means the flickering of flame, or something else quite 
different. It would have been easy enough to have had 
different symbols for the different meanings of tche% / but 
it would not practically have been so convenient, because 
it would not have represented so well the facts of the 
language. If the Chinese had chosen in their speech to 
do universally what they did occasionally, to form com- 
pounds hko “ ear-dooring ” for “ hearing ” a thing, the 
native genius for pictorial representation would have jiro- 
duced a sjunbohsm which might have supplied aU its 
wants down to tho present day. But that was not the 
bout of the language ; and the writing therefore remains 
to the present day a mixture of ideography and phonetism, 
and is perhaps better so. StiU, a great deal of confusion 
is possible. In modern writing, according to Eudlicher, each 
syllable has several symbols, partly because of the extra- 
ordinary number of meanings belonging, as we have seen, 
to each combination of sound, partly from considerations of 
calligraphy, because it is not eveiy symbol which wUl 
combine neatly with every other ; and therefore for par- 
ticular combinations a different symbol with the same 
phonetic value is required, so that the shapes of the mixed 
i^rmbols increase in number. Also, the pictorial symbols 
being comparatively few, and many of these being em- 
ployed phoneticaUy for the same syUable, it is obvious 
that, with the growth of ideas, many new symbols must 
have been required. To meet this want, the mixed 
symbols so often mentioned wore employed purely phonefci- 
c^y, each in new combination on the old principle with 
an ideogram, whose meaning was disregarded. Generally 
these symbols kept their phonetic worth, but sometimes in 
combination with particular ideograms tliey change. Thus 
we see a double evil arise in the lan^ge. Not only have 
we several symbols for each combination of sound, but 
also the same symbol can under certain circumstances have 
cUfferont phonetic values. But the difficulties thus caused 
seem greater to a stranger than to a native; and the 
Chinese have never been moved thereby to exchange their 
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picturesque but unwieldy system. The impure syllabism 
marked out for them by the genius of their language has 
been their furthest development. It wus reserved for the 
Japanese to borrow the Chinese characters, and, expelhng 
aU ideographic associations, to employ them simidy as 
syllables, thus advancing to a pure syllabic writing. This 
bon owing and extension of a system by a foreign nation 
will be more fully dwelt upon heieafter It should perhaps 
be added that the expression of many different senses by 
one symbol, which has so largely modified the Chmese 
writing, is not peculiar to monosyllabic language. It is 
found in all languages, though iioL to the same extent : 
roots of different sense have been worn down by jihonetic 
decay tiU they reach the same form, and this cause may 
have operated to some extent in China, though it cannot 
have been very impoitaiit. 

The cuneiform wntmg, so called from the wedge-hke 
shape of the characters, y or ▼ , which compose it, was 

employed by different nationahtics. It was first deci- 
phered by Grotefend on inscni)tioiis of Persepolis, and 
w'as found to be the exponent of the Aryan spoken 
by the conquering Pei’sians, which belonged, as is well 
known, to the Indo-European family of languagea But 
cuneiform inscriptions in three languages were found on a 
monument at Behistun: the first was the Persian, and 
much the simplest in form, the second and third were 
composed of elements of the same shape in much more 
unwieldy combinations.* It was obvious that the three 
inscriptions were identical in meaning, but m different 
languages j and principally by the help afforded by recur- 
ring proper names, whose value could be compared with 
the known values in Persian, the characters of the last two 
inscriptions were deciphered, and found to belong, one to 
the language of the Assyrian and Babylonian subjects of 
Darius, the other to the old Scythian population of Media, 
who used a Turanian speech. Other languages, the old 
Armenian and that of Susa, were found afterwards to be 
represented by the same characters j and to these different 
systems the collective name Anarim {ie. non-Aiyan) has 
been given by French writers (Oppert, <fec.), to distinguish 
them from the Aryan-Persian, which is a purely jihonetic 
character. 

It seems clear that the origin of this system was 
Turanian, and that it was borrowed by the Semitic races 
who used it. It was originally hieroglyphic, though the 
stiff combinations of wedges give but little indication of 
such an origin. But both in Assyrian and Babylonian 
there is an older character and a newer one, and the older 
forms can again be traced back to a stiU more archaic 
shape, which was unquestionably the original of both, and 
which is not cuneiform, but composed of straight hues only.® 
These show little of the brilliancy of invention of the Chinesej 
they seem to appeal to the reason rather than to the eye; 
they are obviously intended to recall the image of the 
object, but they must have been first explained in order 
to be intelligible at all, and then they might be remembered. 

For example, a house was denoted by ; a town by 

. hTeither of these are symbols which will be intelli- 
gible as soon as seen by a person who has not been taught 
them. Tins is probably due to the fact that they were 
produced, not by the hair-pencil of the Ohmese, but by the 
chisel; they were intended to be written on rock, and for 
this straight lines are more convenient; and the wedge 
shape which they assumed afterwards may be explained 

* A part of this trilingual inscription is printed in De Rosny’s 
Earitures Fvguratwes^ p 70. 

*For specimens, see Oppert, vol, ii., p. 63. 


by the ease with which it can be made by two strokes of 
the chisel — ^perhaps no other figure so clear can be produced 
with such f acdity. 

This system seems to have reached syllabism before it 
was adopted by the Aiamaic peoples. But the syllabism 
was stiU mixed up with idcography, just as Ave have seen 
was the case m China— that is, the same symbol denoted 
ideographically the object, and phonetically the sound, of 
the name of the object, as though in Eughsh we should 
denote by the symbol B both the insect hee and the sound he. 
But there is a difference between this idiom and the Chinese; 
it was polysyllabic, whereas Chinese was syllabic. When, 
then, the name of the object contained more than one 
syllable, the first alone was taken to be denoted phoneti- 
cally by the symbol The evidence for this is small m 
quantity, owmg to the scanty remains of the language of 
that Tm*auian element of the Chaldee nation from which 
the cuneiform writing was borrowed. To this language 
the name Accadian has been given by Dr Hincks, and 
this name seems to be now generally received. But the 
Medo-Bcythic, mentioned above, which is a closelj'-coii- 
nected dialect, supplies ns with forms sufliciently close to 
the old Scythian spoken originally by all the Turanian stock 
m that part of Asia Thus one symbol in Assyrian denotes 
ideographically God and phonetically an, now the name 
for God in Medo-Scytluc is Annap Another denotes a city 
and hut; batin is a city in Scythian. Anothei is a father 
and at, m Scytluan a father is atta. (Oppert, iL 79 , 
Lenormant, i. 41 .) This evidence will doubtless be 
strengthened with time, but even now it is conclusive', 
and principle thus established, the arbitx*ary selection of 
the fii*st jiart of a name to have a particular idionotic value, 
seems to be exactly the principle which wo should a 
have expected to find if we bad tried to conceive the 
possible ways in which ideography could 2>ass into 
jihonetisin. 

The confusion which was occasioned by the imjjorfoctiou 
of Assyiian writing was immensely inci eased by the fact 
of their characters being borrowed, not indigenous, as iu 
China. There is first of all the obvious difliculty of 
adapting Turanian symbols to a Senutic language, in which 
' the short vowels were not written, and the meaning of the 
radical group of consonants in any i)articular place had to 
be detenninecl by the context. Instead of being able to 
retain the same symbol to express a root in its modified 
forms, e.g. in the conjugation of a verb, a new symbol 
Avould be necessary for each 2)ersoii-form, which could bo 
expressed by mere vowel change in the root, and Iheso sym- 
bols might be totally unconnected, so that all sense of the 
connection of different 2^ails of a verb ivould be lo.st. Tliis 
is bad enough, but it is an evil inherent in the borroAving 
of such a system of writing to exitress a language w ho.se 
genius was so essentially different. But there was another 
e-dl, much greater, Avhieh might have been avoided, and 
was not. This is poly2ihony — the ex2iression of manV 
different sounds by the same symbol. When the A.ssyrians 
took an Accadian symbol, they should have taken only 
Its phonetic value, or one of them, if it had more than one, 
and in this way they might have acquired a 2nircly syllabic 
character, as the peo2)le of Susa aftenvards actually did. 
But, as was not unnatural at the time, they took it Avith all 
its values, ideogra2)hic and 2)honotic, and added more of tlieir 
own. A strildng example given by 02 >port (il 85 ) will 

make this plain. In Accadian this symbol Avas the 

ideogram for an open hand, doubtless originally in a more 
elaborate form. In the spoken language a hand was called 
Jcurpi, and therefore, by the 2)rinciijle meutu)ued above, 
this symbol had also the 2ihonetic value hur. But by a 
meta2ihor the hand symbol had the further ideographic 
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values of seizing, possessing, and. understanding. To seize 
in the spoken language must have been mat, or something 
very like it {imid occurs in tins sense in the Scythian), for 
this phonetic value also belonged to one symbol. But 
further, m Acradian a mountain was called knr; sunrise, 
hurra, earth was mat, to go was mit; and these sounds, 
iilentical or ncaily identical, were every one expressed by 
the same symbol, which thus had eight ideograiihic and 
two phonetic values, hnr and mat; and in this wretched 
condition it was taken by the Assynans, and employed by 
them in all these different senses. But this was not all. 
In the Assyiian language hur was the name of a furnace, 
and mat meant to die ; and as it must have been to obtain 
a visible exponent for these sounds that tlie foreign symbol 
was adopted, both of these ideas were necessarily denoted 
by it. Again, in Assyrian, "to understand” was pro- 
nounced as mit, and to “ possess ” was nal; and so were 
added two more phonetic values by reason of the meta- 
phoric value of mat in Accadian. Lastly was added the 
phonetic value sJmt, because that was the Assyrian name 
for a mountain, which wo saw was denoted m Accadian by 
kur. Thus, when an Assyrian came upon this httle plam- 
looking symbol he had to determine whether it meant the 
earth, a moimtain, sunrise, a furnace, or seizing, possessing, 
understanding, going, or dying ; or whether it had only 
one of the phonetic values, hur, mat, shat, nal, or nut. 
And a largo list of other symbols is given by M. Oppert, 
which, in a similar way, have two, three, four, and even 
SIX different phonetic values It may seem incredible that 
a people under such difficulties should ever have been able 
to express what they ivishod to say, much less to understand 
what was written. It is a groat witness to the strength of 
the feeling which must have existed m those old people 
that ideography was the natural and proper method of 
wi’iting, and phonetics were only a supplement to eke out 
its deficiencies. To us such a feeling is at first incompre- 
hensible, but after such an example we cannot doubt its 
existence. "With respect, indeed, to the difficulty caused 
by one symbol having many ideographic values, wo have 
*)nly to think of the many different significations oxpre.sscd 
m our own language by the same combination of sound, 
without any confusion arising, because the jiarticulor 
meaning is marked out by the context; for instance, when 
the one sound hut denotes a conjunction, a verb, and a 
noun -with two senses — one original and one derived, but 
now quite different, — wo should therefore only see in the 
Assyrian an aggravated case of this want of clearness. 
But the difficulty is much more serious when the same 
symbol has different phonetic values; and much help can- 
not have been obtained from the grammatical lists which 
have actually been dug out under the superintendence of Mr 
Layard, in which the Assyrian kings state, avowedly for the 
instruction of their subjects, the different values wMch each 
symbol could possess. (See Oppert, ii. 53.) By these lists 
some limit might undoubtedly be put to the further multipli- 
cation of values for the same sign, but it could not help a 
reader to trace which of all the authorised values he was 
to give to a symbol at any particular time. It would 
appear that in the cuneiform, as unquestionably in the 
Egyptian, conventional phonetic symbols could be used 
as" complements to other symbols, which might represent 
an idea or a mere syllable, and by these phonetic comj)le- 
nients the special sense could be defined with some approach 
to exactness. But into these remedies of the iUs of poly- 
phony wo need not farther enter. 

It is far beyond the scope of the present artide to 
describe fully the development of Meroglyphism in Egypt, 
the country in which the last step to alphabetiam — tiie 
separation of the vowel-symbols from those which mark the 
consonants --was undoubtedly taken, though with much 
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faltering, and even turning back. According to M. Lenor- 
mant, the Egyptians passed through every stage which we 
have already seen successively reached by different peoj)les; 
and at one of which every one of these peoples halted, with- 
out ever achieving for themselves the triumph of alphabetic 
writing. And evidence of each stage, more or less distinct, 
certainly hngers in the Egyptian, producing an extra- 
ordinary medley, little suited for popular or even literaiy 
use, but well adapted for the transmission of occult records 
and rituals, the juirpose for which the Gieeks not un- 
naturally supposed the whole hieroglyphic system to have 
been invented by the pnests As we have already de- 
scribed the phenomena of each stage with some fulness, it 
is not necessary to do more here than to indicate their 
occurrence m Egyptian. The Meroglyjihs themselves are 
certamly the finest of their kind. Whether they represent 
the_ full contour of the object with all the assistance of 
vivid colouring, or whether they are simply formed by 
hnes which convey its essential character — a practice which 
doubtless owed its origin to the increased use of writing — 
it is impossible not to admire the extraordinary complete- 
ness of the representation. Nothing can be more perfectly 
pictorial than the portraiture of the different emotions, each 
by the figure of a man affected by it : the position of the 
body and the gestures of the arms are simply perfect 
These belong in the main to the symbolic use of the 
hieroglyphs : this use we saw in Chinese was but slight, 
but in Egjqit it was immense Thus, the sun, with rays 
streaming from it, denoted to the Egyptian light and clear- 
ness ; the moon, with its horns turned downward, denoted 
the month, — ^in those cases the cause is put for the effect. 
Sometimes the part is put for the whole : two arms, one 
holding a shield and one an offensive weapon, express 
battle , two legs with the feet denote movement, forward 

or backward according to the direction of the feet, jl\ or 

A ; an arm holding a stick denotes force. Sometimes 

the symbol is xnirely metaphorical : as when a lung is 
expressed by a boo , knowledge by a roll of papyrus r 
or justice by the feather of an ostrich, because all feathers 
of that bird wore supposed to be of equal length. Such 
symbols are clearly of later origin than the other ; they 
imply the existence of conventional rules, which could 
acquire currency for meanings quite unintelligible in them- 
selves. These symbolic ideograms were not very often 
used alone; most commonly they accompanied other 
symbols used jihoneticolly, merely to determine their 
special meaning in each place : as such they are commonly 
called determinatives ; this practice we also saw in China, 
less skilfully employed. Thus, for example, on the Rosetta 
stone — whoso trilingual inscription, hieroglyphic, demotic, 
and Greek, is the basis of all our knowledge of Egyptian 
writing — the word for a decree is expressed by characters, 
consonant and vowel, which denote the sounds of which it 
is composed, just as in any modern writing ; but at the 
end of these, forming pirt of the word, though adding 
nothing to its pronunciation, is the figure of a man with 
his hand raised to his mouth, which adds the idea of pas- 
sive obedience to the phonetic combination, and limits it 
to the idea of a decree. In like manner, the arm with the 
stick, which as we said denotes force, is added as a deter- 
minative to express actions which require force ; and the 
ideogram of motion is also very frequent. This seems to 
us unnecessary and cumbrous ; but when a phonetic com- 
bination might have two different meanings, they could 
hardly have been differentiated in a more intelligible 
manner. A good list of these symbols may be seen in Do 
Bosny, p. 46. 

The traces of the rebus stage which we saw in the Aztec, 
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in Tvliicli a symbol could be transferred from one object to 
another, because the names of the two had the same sound 
in the spoken language, are not very distinct, and have not 
been fully examined , on this point we may hope for more 
light from M. Lenormant. He points out that the same 
symbol denotes “holiness” and a “slave.” No meta- 
phorical explanation seems possible here; but both oto 
sounded Jieti in the spoken language, and the community 
of symbol becomes at once inteSigible. In such a practice 
as tibia we see at once a cause of great confusion, especa^y 
when the same symbol was employed to denote two things 
the names of winch were not exact homophones, and yet 
sufficiently near in sound to allow themselves to be ex- 
pressed by the same symbol; eg,, when the circle which 
denoted the sun was also taken to denote the idea of day, 
the sun was called ira, the day hrii, and so the symbol 
became a polyphone ; it had two not very different sounds 
It is true that here the application of the symbol for the 
sun to denote the day was not caused only by the similarity 
of sound in the two words — ^it was probably employed at 
first metaphorically ; but there can be little doubt that it 
was helped to its double use by the indistinctness of the 
Egyptian vowel-sounds, which caused the two words to be 
sounded nearly aUke. From this and similar causes arose 
that polyphony which necessitated the use of the deter- 
minatives described above. Vestiges of the syllabic stage in 
Egyptian exist beyond a doubt, and they point to a slowly- 
affected transition from the older to the newer form of 
nriting. Thus the symbol of a fish represented at the 
syllabic stage the syllable an ; later on, the letter a alone 
came to be denoted by a reed, and w by a waving lino. 
Now we find the syllable an represented not merely by its 
own simple exponent, the fish, hut also by the reed and 
fish together, that is, in phonetic value, by A . an; by the reed 

above the waving line ; and even by all three (a. 

(Lenormant, in 44). This surely points to a stage at whidi 
the alphabetic values of the reed and line were not yet so 
firmly fixed that the writer could dispense with the older 
and more familiar sign of the fish to specialise the other 
two. Of Egyptian alphabetism proper it is not necessary 
to give examples ; we are sufficiently acquainted with the 
use of letters pure and simple, and their use in Egypt is 
not denied. 

To what cause are we to assign the progress of the 
Egyptian beyond the Assyrian method of writmgl 'What 
circumstances enabled the one nation to develop at least an 
imperfect alphabetism, while the other never advanced 
beyond syllabism? No certain, answer can be given; but at 
least a probable suggestion is made by M. Lenormant. The 
Egyptian vowel-sounds were indistinct; the consonants were 
cle^ and definite. Therefore it was natural (as Lepsius i 
pointed out) that in each syllable the consonant should 
come to be regarded as the important element, and should 
finally extrude the following vowel altogether. Thus a large 
number of symbols, which originally represented syllables 
beginning with the same consonant but followed by differ- 
ent vowels, would become in time absolutely identical in 
value, the different representatives of the same consonant. 
And a great abundance of such homophones is actually 
found in Egyptian. The method, therefore, which was 
followed in passing from the syllable to the mere alphabetic 
wgn, was identical with that which we have already pointed 
Cut in Assyrian, by which the sjrmbol of a polysyllabic 
(vord was taken to have the phonetic value of the first 
pliable of that word ; in each case it denoted the first 
element of the name— the syllable in Assyrian, the single 
sound in Egyptian. And in each language the symbol thus 
appUed to a new use still retained for a long time its old value 
SR the hieroglyphic or at least conventional exponent of a 
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material object or of an idea. Thus ha Egypt ne/ej^ meant 
good. This word in writing is expressed in tavo ways ; 
first, by a single symbol — which had originally been the 
pictorial representation of some material object, but was 
afterwards the conventional symbol of the idea of good- 
ness; secondly, by this same symbol followed by two 
others, which had also, from being originally hicioglyphs, 
acquired the phonetic values of / and r ; that is to say, 
one symbol could at will express the whole word m^fer and 
its imtial letter n. This is the natural, perhap.s the only 
possible way of eliminating the single soimd ; but it is 
obvious that great difficulties would attend it at the outset 
There could be at first no convention to restrict the s3unbol 
for n to that of the particular word nefer; any other begin- 
mng with n would have served. There was no law to 
prevent a winter taking as many symbols for n as took his 
fancy ; and in fact each letter in tliis way did have several 
different symbols. 

It follows that while Egypt must be credited with having 
first invented an alphabetic system, and must for ever 
nln.im for this the gratitude of the woild, yet that s^'slcni 
was far too imperfect to become the instrument of a popular 
literature. It suffered equally from the opposite tliscascs 
of homophony and polyphony, from the expression of the 
same sound by many different symbols, and from the iiso 
of one symbol to denote many different syllables. And 
each of these evils was only aggravated l)y time. The 
earher Egyptian writing is much more simi»lo than tho 
later, wherein homophones increased to a degree to u hich 
there was practically no limit except the strength of tho 
memory; and the numerous phonetic devices to uumvel the 
confusions of polyphony must have been equally burden- 
some. It might have been expected that poljqihony at 
least would have become extinct with time, that the 
different symbols for the same syllable would all Lave boon 
worn down into single letters, and thus, tliongIiliomoj)luiny 
might have multiplied, polyphony would have poiihlicd. 
Tl^ might have been tho case if these symbols had ever 
become perfectly clear of their oiiginally pictorial or con- 
ventionsu origin. But this was never the case. To the 
last, the employment of a symbol to express an object or 
idea continued side by side with its employnicnt as a single 
letter. The spirit of hieroglyphisin, real if not api)arcnt, 
could not bo vanquished by alphabetism; and in order 
that ideography may bo finally expelled, it would seem 
that circumstances arc needed more favourable than can 
be often found combined at any period of any nation’s 
history. In fact, a purely phonetic alphabet is mo.st likely 
to be produced when one nation borrows from another such 
portion of that nation’s symbols as it requires fur its oivn 
needs, and rejects that superfluity which only leads to 
confusion. We have already seen indications of this fact. 

Many circumstances combine to render it difficult fur a 
nation to reach of itself pure phonetism in writing. There 
is the strong disinclmation to change, of wlucli wo have 
before spoken. It is always easier to jmt up with diffi- 
culties to which we have been accustomed all our life than 
to make any radical change, especially when that change 
causes at once serious difficulties at evciy moment It 
was easier for the Egyptians to retain the odd mixture of 
ideographic, syllabic, and alphabetic writing, and occasion- 
ally to add some new key for unlocking the difficulties to 
the formidable list which was already in use. The in- 
genuity of these grammatical devices almost surjiasses 
belief. We can only refer the curious to the hieroglyphic 
grammar in the fifth volume of Bunsen’s BgypCi Flace in 
Umversal Mistovy. In the second place, a good deal must 
be allowed to the restrairung influence of religion. It ie 
well known that most of the ancient netinna ascribed a 
divine origin to their systems of writing. It might well 
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seem to them to he too wonderful a thing for the result of 
human ingenuity. Thus in one of the Assyrian hsts of the 
different values of syllables, published, as has been already 
mentioned, by royal authority, Sardanapalus V. states that 
the god Nebo has revealed to the kings, his ancestors, the 
cuneiform writing, which he thus endeavours to simplify 
for the better understanding of his people (Oppert, ii. 53). 
The Sanski’it character, which is now known to be due to 
a Phoenician source, was called Devmdgart, “ belonging to 
the city of the gods,” unless, as Prof. M. Miillcr suggests 
{Samhnt G-mmmar, p. 1), we are to understand by the 
gods here only the Brahmans ] but whatever the nnmfi may 
mean, their belief in its divine origin is cei-tain enough 
And M. Lenormant points out (i 80) that the native 
Egyptian term for writing meant “wnting heavenly words.” 
Now it is clear that no nation among which this belief 
lingered in any degree would bo hkely to alter fundament- 
ally the spirit of then’ system of writing. Lastly, it is 
possible, though, as we have suggested above, not very 
probable, that the obscurities of the existing system may 
have recommended it to the priests. These reasons may 
suffice to show that it was not in Egypt that wo should 
expect to find the development of a purely j)honetic system. 
But just as the Japanese took the Chinese characters, and 
gave them a development which they have never h^ in 
the land of their creation — just as the people of Susiana 
took the cuneiform writing and made it purely phonetic, 
without any remnant of ideography, — so the work of ex- 
tracting order out of the chaos of Egyptian writing was 
reserved for the Phoenicians. 

The Phoenicians were peculiaily fitted to perform this 
inestimable part in the history of human development 
An active and enterprising nation, they wore early brought 
into commercial relations with Egypt, and must of neces- 
sity have learnt something of their system of writing, 
they could see its advantages and its perfectly remediable 
faults j the advantage of one definite symbol for one sound, 
and the disadvantage of a dozen; the desirability that this 
symbol should signify that sound only, and the undesir- 
ability of its denoting a horse or a man as well. And the 
religious scruples -which may have affected the Eg’yi)tiau.s 
need have no weight for strangers. If the characters were 
divine for tlio priests of Isis, they were a convenient instru- 
ment to supply evory-day -wants for the sailors of Tyro.^ 

These considerations do not, of course, amount to a proof 
that tlio Phoenician alj[)liabet \vas derived from Egypt. It 
is of course possible that it disengaged itself by degrees 
out of an earlier hieroglyphic system at homo. But of 
such a system no vestiges remain ; and the correspondence 
between the Phoenician characters and those of the earlier 
Egyiitian hieratic is sufficiently striking to warrant us in 
regarding it as at least provisionally true that what was 
natural and perfectly possible did actually take place.® The 
general testimony of the early Greek and Roman -writers, 
that the alphabet was invented in Phoenicia, must then he 
limited to the sense in which Tacitus says that the Phoeni- 
cians had this credit — tayiq^iam repererint, quae acceperemt. 

It cannot bo kno-wn with certainty whether the Phoeni- 
cians took, together with the Egyptian symbols, tho 
phonetic values which they had in Egypt, or whether 
they totally disregarded those values, and simply assigned 
to tho symbols the value of their own sounds at wiU. The 
first view, however, seems clearly the more probable. Tho 
Phoenicians could only become acq_uaiated -with the Egyptian 


Lenormant (p. 83) -will liave it that the Phoenicians must 
h*v« been “ trds pea religieux, et au fond presqne ath6e.” G?hcy 
may have been so, but suiely not merely in order to borro-w an 
alphabet from Eg^it. It is eno-ngh that that alphabet could have 
had no sanctity for them. 

* For evidenoo of this, see plate, p. 600. 
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symbol and sound together j the one would naturally sug- 
gest the other ; and we should expect that they would first 
-take the symbols belonging to those sounds which exactly 
corresponded in Egyptian and Phoenician, then the symbols 
of other Egyptian sounds which did not exactly correspond 
to their own, but which seemed in each case the most 
analogous to them ; but that there would never be any 
violent rupture between the symbol and its old sound. 
Yet it seems quite certain that there is no connection 
between the names which the letters bore in Phoenicia 
and the original object of which the Egyptian character is 
the debased representation. Thus the first letter of the 
Phoenician alphabet (corresponding to the Hebrew aleph) 
was named from its fancied resemblance to an ox’s head, 
tho second (Hebrew hetli) to a horse, and so on. But the 
symbol which strangely seemed to the Phoeiiicians like an 
ox is only the form, rapidly drawn, of an eagle ; heth, in 
like manner, is tlie quickly-drawn figure of a crane. It 
would seem, then, that the Phoenicians borrowed sound 
and symbol, but no name. They cared notlung for the 
history of the symbols ; and when they found it convenient 
to have a name for each symbol they chose some object 
whoso name began with the letter in question ; and we should 
have said that it was totally impossible that any similarity 
in form between the letter and the object whose name it 
borrowed could have helped to give currency to the nomen- 
clature, did wo not see evidence of similar and apparently 
equally impossible fancies in the names of the constella- 
tions, let the origin of those names be what it may. 

Such, very briefly traced, seems to have been the oiigin 
of the Phoenician alphabet, the parent of almost every 
alphabet, properly so called, existing on the earth. For 
the main ramifications of this alphabet in subsequent times 
wo cannot do better than translate the summary of an 
author abeady often referred to, M. Franjois Lenormant. 
Ho distinguishes (p. 110) five main stems. These are — 

1. The Semihe stem, '^vlloroin the values of the letters have re- 
mained exactly the same as those of tho Phoenicians, except in a 
few derived alithabets framed lu Persia and the conntiies imme- 
diately adjacent, -ftliieh hoinc employed to wiito Indo-European 
langniigcs, tuni the soft hroatliings of the Phcenician into genuine 
vowels. This stem subdivides itself into two main branches— the 
Hehrceo-Somaritan and the Aramaic. 

2. Tho CaUral stem, whose pro-vince includes Greece, Asia 
Mmor, and Italy. Tho tmnsfoimation of the symbols of the 
smooth, and even of the rough, hreatliiiigs into symbols of vowels 
is here tho invaiiiihlo rule, lliis stem contains first the different 
varieties of the Hellenic nlidiahet, then tlio alphabets derived from 
tho Grecl<^ including throe families— the Albanian, Asiatic (taking 
Asia in the same sense as the old Greeks did), and tho Italian. Zu 
the Asiatic family wo distinguish two groups— one for the Phrygian 
alijhabet only, which is made up of elomunts whose origin is exclu- 
sively Greek, tlie other containing the Lycian and Carian, where 
those elements are mixed np with Cypriotes characters. The Italian 
family must also bo subdivided into an Etruscan group and a Latin 
group, between which stands the Faliscan alphabet, of a mixed 
character. 

3. The TFeslcm stem, containing the systems of wiiting which 
rcsnltod from tho spread of the alphabet by tho colonists of Tyre 
among tho indigenous inhabitants of ancient Spain. This stem 
reckons but one single family. It has, as that -which precedes it, 
for its fundamental cliaraeter the change of tlie value of the Phoeni- 
eian breathings. But tlie duection in w'liich tho forms of the letters 
vary is signally dilfuront. . . . 

4. The Not'them stem, containing only one branch, the runes 
of the Teutonic and Scandinavian peoples, who were settled a-fc a 
partieulax epoch in the north of Europe, hut hud arrived from Asia, 
whore -ftiey still liveil during a pai-t ol historic time, and where they 
must have had imparted to them the alphabet produced by the 
Phoanioiana. Some elements in the runic -wiiting seem to point to 
a dii'cct reception of the writing from the seamen of Canaan ; others, 
on the contrary, bear a certain stamp of Greek influence. . . , 

® The only two alphabets, in the strict souse of the term, which M* 
Lenormant cannot classify as of Phoenician origin ore the Cypriote 
and the Persian cuneiform — the former still imperfectly deciphered, 
but seemingly to some extent syllabic ; the latter perhaps not pure 
alphabetic, but retaining oertam ideograms. 
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5 The lndo-]I(y)nerite stem, distingjislied hy the axpearance of a 
new pnnciple, the expression of vowel sounds by means of conven- 
tional adjuncts attached to the symbol of the consonant, pd thus 
sometimes considerably modifying its shape The place of its origin 
seems to have been southern Arabia. From thence it has radiatwl 
on the one side to Afnca, where the Abyssinian and the African 
systems foim a separate family with the Himyaritic, or alphabet ot 
the old inhabitants of Yemen , on the other side to Anana, where 
a special foim of writing established itself ; and to India, whose 
most ancient alphabet, M6gadhi, now refeired by A. Weber to a 
Phoenician origin, has given birth to an cnomous list of derivatives, 
wlueh can be classified among six families — Devan.Wii, PS,li, 
Dravidian, Transgangetic, Oceanic, and Tliibetaii — ^whidi we here 
enumerate in their chronological order of descent 

It will of course be observed that this classification of 
alphabets runs entirely counter to the universallj'-accejitod 
classification of languages into certain well -recognised 
groups under three main heads — ^Indo-European, Semitic, 
and that family which, rather because its members differ 
from the two first-named than from any especial bond of 
union among themselves, is called Turaman. This is m 
nowise surprising. There is no necessary connection what- 
ever between tlie sound and the symbol which signifies it 
— between the language and the alphabet. The languages 
of nearly all Europe are Indo-Euiopean (or Aryan, as they 
are sometimes called); the alphabets are universally Semitic 
— tiiat is the fact, explain it as we may. In fact, if we 
wish to maintain that sound and symbol correspond, so 
that the second is the only natural exponent of the first, 
we must form two hypotheses which refute themselves — 
first, that it was possible that any race of men, when they 
first felt the need of an alphabet, deliberately set them- 
selves to form their letters so as to represent the different 
positions of the organs of speech as each sound was pro- 
duced j secondly, that such forms could have been exactly 
preserved through long lapse of time, so as to convey to 
subsequent generations exactly the same idea as they 
gave to their inventors But each supposition is clearly 
impossible. An alphabet so formed would also be an 
artificial alphabet, such as could never have entered the 
minds of men who needed to supply just their actual 
wants as they arose, not to construct a scientific table of 
signs to denote all possible sounds. But the construction 
of such a pictorial alphabet as we have supposed is quite 
possible, and it has actually been formed most ingeniously 
by Mr Melville BeU. In Ins system, which he calls 
“ Visible Speech,” consonants are denoted by curved lines, 
which represent the position of the tongue or lips in their 
formation. For example, in forming the gutturals k, g, ng, 
the back of the tongue is raised, and this is expressed by 

the curve Q ; in pronouncing g, the front of the tongue is 
arched, and this is denoted by ^ ; m pronouncing dentals, 
the point of the tongue is raised, and this is expressed by 
(J) ; in sounding labials, the lips are closed, and this is 
denoted by Q ; where the passage of the mouth is com- 
pletely closed by the symbolised organ (as in k, g, t, d, 
p, h), the ends of the curve are shut by a connectmg hne — 

thus denotes k; the consonants which are voice articu- 
lations in producing which the chordoe vocules vibrate, 
and so produce voice), as g, d, b, &c., are further distin- 
tmgiushed by a short straight line within the curve, the 
physiological sign which is chosen (conventionally, it must 
be allowed) to represent voice being (I) a straight line; 
and the other distinguishing marks of the consonants are 
similarly expressed either % added marks or by slight 
modifications of the primary curve. Equally ingenioudy, 
the vowels are expressed by the straight line which is the 
sign of voice, a subordinate symbol, or “definer,” being 
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added to denote the part of the mouth which modifies tho 
vowel — e.g , a hook or a solid point at the top or bottom 
of the vowel-line, a bar across the line to exjiress that the 
bps are contracted or drawn across the aperture of the 
mouth, &c., <kc. We need not enter fuither into tlie 
miniitiffi of the system ; enough has been said to show the 
principle on which it is formed. It is obvious that there 
would be no greater difficulty in teaching this alphabet to 
a child than in teaching it a, b, c, except that the number 
of symbols is greater, because one is provided for every 
sound m the language, which our alphabet ceitainly fails 
to do, still, to learn either our alphabet or “msiblo 
speech” must for a child bo simply an effort of memory. 
And one great practical gam which would be derived from 
the general adoption of such a .system i.s the case ivith 
which foreign languages could ho mastered. Tho great 
difficulty m leanimg to speak a foicigii language docs not 
consist in the mere mastering so many declensions ; it lies 
in the fact that two alphabets may be composed of exactly 
the same symbols, and yet many of these symbols may 
express to the two nations quite different sounds. This is 
a preliminary difficulty which must be masteicd at once; 
and it would be imnicnsely lessoned if such dLssiinilar 
sounds — as, e.g., the German, French, and English u — were 
not all presented to the learner under the same symbol. It 
seems certain that, with tho lapse of time and the progress 
of invention, the iiitercourso between nations must lie 
largely increased, and the need of sonic more perfect 
iiistnimeiit of speech between them must increase projtor- 
tionately. But in spite of the obvious gains, it is utopian 
to suppose that tho world will ever be convcited to a 
system of universal wnting; and the real and iniinenso 
gain of such a method is tho power whicli it gives to a 
hngiustic inquirer to denote accurately on paper Iho exact 
sounds heard in any dialect spoken in any pait of the 
world, civilised or uncivilised; for it is a.s coiiiiictuiit to 
register tho click of tho Hottentot ns blio mo.st subtle 
vowel sound of Europe With our prc.scnt ali)hal)ut it is 
utterly impossible to represent adequately the strange 
soun(^ of some out-of-the-way dialect (which for stuik‘nt.s 
of language may be as important a.s tho literary sjieeeh) in 
such a way as to be generally intelligible, bcciiuso tlicro 
often IS no symbol to correspond exactly, and nafur.illy no 
two inquirers agree upon the nearest out of the exi.sting 
symbols. The science of language is therefore greatly 
indebted to Mr Bell for providing so effective a method 
for preserving for ever those dialectic peculiarities uliich 
are vanishing with startling rapidity in the.so days of con- 
stant communication between different parts of a country. 
Another system, equally valuable scientifically, has been 
invented by the eminent plulologcr, Mr Alexander ,1. KllLs. 
In h^ “ Palieotype” only the ordinary symliols Jire emploj cd, 
but they are printed in different ways to denote dilfercnt 
sounds — sometimes as capitals, sometimes in itiilic.s, some- 
times turned upside down; so that, dc.spile the familiarity 
of the letters, a page of ])aluiotype is at least as appalling to 
the uninitiated as the curves and lines of “visible speecdi.” 

We may proceed to trace the variations fr( nn the Plicuidcian 
alphabet to our own, down tho central stem of Greece and 
Italy. The Phoenician alphabet consisted of twenty-eight 
letters, which foi convenience wo may cull by tho names of 
their Hebrew equivalents. These were (1) Aleph, (2) Beth, 
(3) Gimel, (4) Daleth, (5) He, (6) Vav, (7) Zayiii, (8) C'heth, 
(9) Teth, (10) Yodh, (11) Kaph, (12) Lamcdli, (13) Mem, 
(14) Nun, (15) Samekh, (16) Ayin, (17) Po, (18) Tsadhe, 
(19) Koph, (20) Eesh, (21) Shin, (22) Tav. None of tlicsc 
were vowd sounds. Aleph was the lightest guttural or 
rather faucal sound, being pronounced below the gpnttural 
point at tho very top of the larynx: it can have hcen barely 
audible even before a vowel. He corresponded nearly 
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to our h. Clieth. was a stiongly-mavkcd cA, a continuous 
guttural sound produced at the back of the palate. Aym 
represents a faucal sound peculiar to the Semitic race, 
varying between an evanescent breathing and a g rolled in 
the throat 

The Phoenicians employed hardly any vowel signs : in 
Hebrew the three principal sounds a, i, u (see article A) 
were sometimes expressed in writing, and long i and « were 
denoted, not by special signs, but by consonants akin to 
them, yodh and vav • a was regularly omitted except at the 
end of a word, where it was denoted by He and sometimes 
by Aleph. In fact, in aU Semitic languages the practice 
was to ignore vowels in wnting, leaving it to the reader 
to fill in, according to the context, the unvarying frame- 
work of consonantal sounds: the Hebrew vowel-points 
were a later invention, rendered necessary when the lan- 
guage had ceased to be spoken. 

When the Greeks received the Phoenician aljihabet it is 
obvious that they must have made considerable changes 
in the values of the symbols. Several of them woul<l be 
unnecessary, for they had no sounds in their language to 
correspond to them : while for other most important sounds, 
e.g.f the vowels, no symbol was provided. It is clear how 
imperfect any previous aljihabct of the Greeks must have 
been when they adopted in its stead another so foreign to 
the genius of their language, which developed the vowels 
and marked strongly the momentary consonants and nasals, 
but rejected as far as possible the continuous consonants, 
both palatal and labial, and even under many circumstances 
the dental s, the one sibilant they employed. But they 
ingeniously adopted the strange signs to new ends. Alejjh, 
Ho, and Aym were turned without difficulty into a, e, and 
o; Yodh became i, as it soems that the semi-vowel y had 
totally disappeared from Greece even at that early period: 
on the same principle Vav might have served to express 
w, although apparently the to-sound was still sufficiently 
common to require the retention of Vav with its con- 
sonantal value. But from what source they took their 
tqisilon cannot bo known with certainty. Professor Key 
thinks that it is the Hebrew form of Ayin, which differs 
much in shape from the nearly perfect circle of the old 
Pluonician. This is po.ssible enough, for the sound of 
Ayin was not more like o than and if the Greeks knew 
the two forma, it is not likely that they may have taken 
both. On the other hand, it is equally possible that v may 
be a remnant of an earlier native alphabet. Among the 
consonants /8, y, 8, k, X, /*, t', tt, p, t were borrowed with 
little change of form, and probably of value. And these 
letters (with <r and the vowels already mentioned) arc 
stated by tradition to have been the only ones brought 
to Greece from Phoenicia by Cadmus, others having been 
added by Palamedos, Simonides, or Epicharmusj but which 
were the loiters added by each of tiicse is a question on 
which the different authorities do not agree; and the incor- 
rectness of most of them is proved by the letters being found 
in Greek inscriptions before the time of their supposed 
inventor. In fact, all tradition on this point is worthless, 
unless it is borne out by inscriptions. It is at least probable 
that the whole alphabet was borrowed at one time, for all, 
or nearly all, the characters occur on the oldest inscriptions 
we possess. Thus on inscriptions of Thera dating from 
Olympiad 40 (see Franz, Bpigraphice Grceca, pp. 51-69; 
Kirchhoff, Stvdien vwr GeschieMe des GriecMschm Alphjhds, 

p. 41), we find Cheth in the fonnfl , denoting mainly the 

rough breathing A, but also applied to denote e, as it 
afterwards did regularly by the name Bta: Teth occurs 

as 0, nearly the later Theta; and Koph as ^ , Koppa, a 
symbol which was once current throughout Greece, and 
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remained universally as the numeral 90, though as a letter 
it was retained only by the Dorians, and passed vath the 
Doric alphabet into Italy as Q. It may be observed that 
in this alphabet, and in some later ones of Crete, Corinth, 
and Gorcyra, Iota appears not as a straight line, but in 
many curved shapes, approximating much nearer to the old 
Phoenician ; and the same is true of Pi, which has the top 
rounded like a crook. We have then left only the four 
sibilants, Zayin, Samekh, Tsadhe, and Shin. These are 
believed to have had the values dz^ s, ts^ sh respectively. 
We have already said that the Greeks had no great affec- 
tion for sibilants; witness the manner in which o- was 
constantly dropped, e.g , in yeveos for y^ccr-o?. It was 
therefore not to be expected that they could employ ail 
the wealth of the Phoenicians ; and one symbol (Tsadhe) 
appears in no Greek alphabet. The name, however, recalls 

the name Beta; but the shape of Zeta (always ^ ) is 

unquestionably that of Zayin; and its place in the alphabet 
agrees to this. It seems, therefore, most probable that the 
Greeks confounded together the two compound sounds 
dz and ts, and kejit but one symbol, perhaps with the 
name of the other (Tsadhe), because it was most like that 
of the neighbouring letters Eta and Theta. This con- 
fusion of the two sounds seems the more probable when 
we remember that no symbol was required for the com- 
pound ts at the time when a special symbol for ps was 
added, and that for hs (another analogous compound) 
perhaps revived. There is also much uncertainty with 
regard to the relations of Samekh and Shin in their Greek 
dress. Xi ( = ks) occupies the place of Samekh, sigma of 
Shin. One form of Samekh seems unquestionably to have 
furnished that of the Greek S (see the forms, p 600); 

another is exactly the Greek $ of all the inscrijitions. 

Sigma had the sound (s) of Samekh, and cannot be showm 
ever to have had the sound {sh) of Shin. Two names were 
preserved among the Greeks, sigma and san. Herodotus 
(i. 139) speaks of the “ same letter which the Dorians call 
o-ttv, the loiiians erty/x-a;” and though san was no letter 
of the Ionic alphabet, the compound sampi ( = u-av -J- tti) 
denoted 900. The name san is obviously the Semitic shin 
or sin: it is just possible that o-ty/xa may be an attempt to 
turn samelih into a form which should explain its meaning 
to Greek ears. The oldest Greek alphabets known to us — 
those of Thera, Melos, Crete, and the earlier forms of 

those of Argos, Corinth, and Gorcyra — ^have the form ^ 

to denote — ^that is, the equivalent of Shin. It seems 
fair to infer that this was originally the case in the other 
alphabets also. Then this symbol was dropped by degrees 
to avoid confusion with w, while one form of sameJeh, with 
the name sigma, was introduced into its place: another 
form was kept in its old place to denote the compound 
h {xi). 

We now come to the ai)parently non-Phoenician letters 
of the Greek alphabet, x> ^ 'w® 

already spoken : we may add that its sound was not a 
pure u, but modified, perhaps as is the German u. This 
appears from the fact that, when the Romans borrowed 
Greek words in the later times of the republic (when 
Roman taste had grown more scmpulous), they did not 
use their own symbol u to denote the Greek •upsilm (as 
their forefathers had done), but together with the sound 
borrowed the symbol also : which clearly shows that the 
sound of iipsilon was different from the ordinary u. We 
now take '^e aspirates <j!> and x- probable that 

the sounds of the Greek aspirates x, 0, were not those of 
the German cA, and the English th and /: that is, they 
were probably not continuous consonants, but momentary 
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sounds, follcwed in cacli case by a slight but distinctly 
audible breath; so that x might be represented in English 
characters by h% though the following breath is not so 
distinct as an English 7i, — if it were, we should have 
a compound, not a simple sound. Now two of these 
aspirates wore actually written in the oldest alphabets KH 

and p H {pi having the right dowui-strohe much dioiier 

than the left) : for the dental the single symbol 6, borrowed 
from the Phoenician, siiflSced. Afterwards the symbols 

and X (variants CD and + ) were taken to supply the 
place of these compounds, from what source cannot be 
certainly known; but it is not impossible that they may 
have been characters of an older Greek alphabet which 
originally had the valuos and h. This draws some proba- 
bility from the history of That letter was originally 

written and of w’hich we have already sjioken, 

written as K2 (or KM). But each of these also appears 
as and XS; so that here at least and x appear as no 

more than p and i: the compound ©IS remained penua- 

nently in the Western alphabets. It is to Epicharmus that 
tradition (here with some probability) ascribes the estab- 
lishment of i/r in the alijhabet. The history of eo is closely 
connected with that of tj. At an early period, certainly 
before the 40th Olympiad, in the eastern part of Hellas 
nn attempt was made to distinguish the different kinds 
of e. The symbol e had hitherto denoted both c and the 
diphthong ei, where the i was jirohably not a much more 
important sound than the y — ey., in our efuy. The habit 
of writing the two symbols came in late in the lomo 
alphabet, and so spread through Greece But at the earlier 
time of which we speak the symbol H began to denote 
some e. It is commonly supiiosecl that this was long e as 
distinguished from epsilon, which, by the way, docs not 
mean s/iart e, but “e unaccompanied,” perhaps by that 
after sound of i mentioned above, though a different reason 
is commonly given for the name. It seems very strange 
that the Groelcs should have introduced symbols to express 
long e and o, and none to mark the length of the other 
vowels, which must have been just as urgently needed: 
surely this would have been done at Athens at the time of 
the formal introduction of the Ionian alphabet. Again, 
there are a great many recognisable varieties of sound 
which border closely on pure e and o (but none of im- 
portance near i and «), and such varieties are clearly 
marked in the south of Europe now. For these two 
separate reasons, it seems at least more probable that 17 
v?'as adopted to express a sound the same, or nearly tlie 
same, as the open e of the Itahans. For the same reasons, 
it seems probable that w was taken not to denote long 0 , 
but a more open sound ; perhaps something between open 0 
and the English mi. The form Q, is of doubtful ori^. It 
is found in an alphabet of Miletus of about Oljunpiad 60 j 
not earlier. It looks like a conscious modification of O. 

Greek writing in the earliest times was from right to 
left, following the example of Phoenicia: several specimens 
of this still exist. The more convenient practice of writing 
from left to right soon became universal. It was preceded, 
however, by an intermediate method, in which the direction 
of the hnes was alternately right to left and lef.t to right, 
so that it was not necessary to carry the eye back, as with 
us, from the end of one lime to the beginning of the next 
This was called ^ovaTpocf>v)S6v, because the lines were made 
in the same way as the furrows by oxen in ploughing. 

Kirchhoff distinguishes two main divisions of Greek 
alphabets — ^the East and the "West; not that this geographi- 
cal distribution is exact, but it is the most convenient. The 
eastern includes first the alphabets of the towns of Asia 
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MincT — Halicarnassus, Ephesus, Teos, Miletus, Colophon, 
and Bihodes, which, agreeing essentially, became that Ionic 
alpibabet that was adopted at Athens 463 n.o., and is 
the Greek alphabet with which we are familiar; secondly, 
those of the >Egean islands— Thera, Melos, Crete, ParoB. 
Siphnos, Thasos, Naxos, — ^in which O does not stand for 
Omega, hut occasionally appears as well as 0 for Omicron, 
and there are other minute differences in the shape of the 
letters ; thirdly, some of the aliihabots of the mainland of 
Greece, which have a closer affinity to the Ionic than to 
their neighbours, viz, the old one of Attica, down to 

01 . 94 Argos, Coiiuth and its colonics, Corcyra, and even 

Syracuse. The western division includes the reiuaiudcr 
of the towns of Greece iiropor and their Sicilian and 
Italian colonies; these are marked by pecuhar variations 
of certain chaiacters, especially y, e, Ji, tli, I, r, and s, by 
the use of h as the aspirate only, by the absence of omega, 

and by the universal application of the symbol or ^ 

to denote, not ps, but ch, whilst X +, the sj'inbul of 
ch in the eastern alphabets, here denotes x. Compare Tilth 
this last variation what we have said above of the use of 
to express X : there can be little doubt that it was 
from the occuiTcnce of X in this collocation, and no other, 
that this new value for it arose, and S was dropped. It 
is significant that in the old Latin ali>habc't XtS appear 
mstead of X The difference in value of V in the eastern 
and western alphabets is perplexing : it seems that in one 
or the other the original value must have been consciously 
(hanged, but it m not easy to say in which. The inu.'^t 
imiiortant alphabet of this group fur our purpose is that of 
the Chalckhan colonies of Sicily and the west coast of 
Italy — Gumoe, Noapolis, &c. — ^because from this was derived 
tlic Latin alphabet, the direct progenitor of our oTvn. It 
IS distinguished from others of tlio same class by the 

louniled form of tho Gamma Q , by tlio peculiar form of 
the Lambda ^ , by the very old Mu (/w)> ^ * ounded 

Sigma ^ , though it has also tho two other ordinary forms 

^ and 5 : in common with some other ■western alphabets, 
it has a double r/io (P and B). (See p. COO.) 

From this Chalcidian alphabet it seems clear that all 
the Italian alphabets were derived. They fall into two 
families, which differ from each other considerably, but 
principally in the loss of old letters and the insertion of 
new — differences which do not militate against their com- 
mon origin, but show tho cause of their separate develop- 
ment. The first family contains tho Etruscan, Uiubrian, 
and Oscan alphabets; tho second tho Latin und Faliscun. 
Into the peculiarities of tho members of the first group Tve 
do not propose to enter at length : they agi’co in tho total 
rejection of 0 and X, and the addition of a strange symbol 

S to denote the / sound, van being retained with a slightly 

modified form for v; the Etruscan retains tho symbols 
CD and V which the other two dropped, and the Etruscan 
and Umbrian agree in rejecting the soft mules. Tho 
Umbrian, however, has a new symbol for a modified d, 
peculiar to itself, and also for a modified h', the Oscan 
has new symbols for a modified i and a, and in general 
shows a difference in the shape of its characters from all 
the other Italian dialects, which does not seem duo to any 
other foreign influence so much as to its own individuality. 
These three languages are all written from right to left, 
in •which the F^scan agrees "with them ; the Latin alone, 
from the earliest time of which we have any records, was 
written from left to right ; but there can ho little doubt 
that it did not originally differ from its fellows,^ but 
clmnged at a later time, just as the Greek alphabet itsdf 
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had done. The fact that X, found in the Latin and 
Falisoan alphabets, has the value of a;, and not of cA, and 
that V, as already mentioned, is found with the value of 
c7i in Etruscan, shows that the common source of these five 
alphabets was a western, not an eastern Greek alphabet , 
and the rounded form of 0, and the peculiar L (V» not A) 
limit the choice to the Chalcidian family. The points m 
which the Latin differs from the Chalcidian alphabet of 
Cumie, from which it was probably derived through com- 
mercial intercourse, lie — 

(1.) In the appheation of the symbol vau (F), to denote 
not the V but the / sound, which was probably strange to 
the Greeks. 

(2.) In allowing IC to fall almost out of use — ^it was 
employed only in abbreviations, such as the first letter of a 
prainomon, as Kseso, or for Kalondae, <kc. — and employing G 
instead, which had of course in the present Greek alpha- 
bet the power of g. This change may point to a time when 
the distmction of the sounds k and g was obliterated, to 
be afterwards restored. 

(3.) In the formation of the new symbol G — i. c., 0 
with a distinguishing Hnc — ^to mark the soft gutturals, 
when the want of a distinctive symbol was again felt. 
This was some time in the 3d century b.c. j but instead of 
replacing K for the hard guttural sound, they preferred to 
leave C in its old place, but with a new value, k instead of 
g; while the modified form G was inserted into the place 

of 21 (Z), which may Lave been taken by the Eomans 

(as it certainly w^as found in the other Italian ali>habets), 
but w'hich fell out of use absolutely without any record. 

(4.) In absence of the aspirates ©> atid ©: tiliose 
sounds were not natural to the Itomau tongue, and there- 
fore the symbols wore never regularly received into their 
alphabet, though they wrere taken to represent numerals. 
Their forms, however, wore much altered, and so in process 
of time they became confused with other letters : thus 
denoted 50; but it came to be written J., and so naturally 
passed into the quite meaningless L : 0 denoted 10, 
but being too cumbrous to write, the circle was dropped, 
and the cross (X) alone remained. A viiriaut form of tlic 
same letter (©) seems to have originally represented 100, 
and cither to have been shortened into the common form 
0, or 0 superseded it as being the first letter of centum. 
0 was taken for 1000, but for convenience of writing it 
was broken up into CIO; and this was the more easily done 
bccau.s6 the parts were characters in use; but this s 3 naibol 
also was replaced by M, the first letter of mille. It is 
probable that 0 was simply divided, and the half of it (D) 
then stood for half of 1000, or 500; and half of X, ten, 
became V, five. Neither D nor Y have any other projiriety 
as symbols, 

(5.) In tlio addition, in the 1st century B.O., of the two 
symbols Y and Z after X (which had long been the last 
letter of the alphabet), to ciqpress the Greek sounds v and j 
Z. In borrowed words these in earlier times had been 
roughly denoted hy u and ss; hut in Cicero’s day greater 
precision* was desired; and not heing able to comi)ound 
two characters of their own to denote the strange sound 
(as they did for the aspirates kk, tk, pk, formerly denoted 
only by k, t, and p or &), they took sound and symbol 
together, so that ^pvye? appeared, not as Bruges, hut as 
Phryges : TpaTre^mys ceased to be tarpessita, and soTia be- 
came zona, &C. 

The Latin alphabet agrees with the Chalcidian in the 
retention of koppa ( 9 ) ; the downward stroke became by 
degrees more oblique. This symbol had a much wider 
use in Latin than it had in any Greek language ; it was 
needed to express a modified ^-sound which the Latins 
liked, wherein a slight w sound was heard after the k. 


ABET 611 

This sound was distasteful to the Greeks, and consequently 
they changed this kw (or gu) into p; so also did the other 
Itahans (compare eguos, tjnros, Epona, <fcc.); but the Romans 
liked it. and therefore, alone in Italy, kept the ? to denote 
it. It IS true that the Q was generally followed by a 
written u, though not always in the older inscriptions ; 
but it was fully recognised that this u was not a real 
letter. It was only a symbol expressing further, and 
somewhat unnecessarily, the indistinct after-sound which 
made Q different from K ; it would have been more logical 
to have written Q alone, as was actually attempted under 
the empire, where we find on inscriptions forms such as 
gu, qidem, qaerella; but this never became general. The 
Latm and Chalcidian alphabets are again at one in not 
having the symbol M for s, diffcrmg in this respect from 
the alphabets of South Italy, and also from the Etruscan 
aud Umbrian, which had both forms. Lastly, the Chal- 
cidian (as we saw) had two forms for r, F and R; of these 
the Latm chose the last, and generally employed the first 

for p; though for that letter the genuine Greek form p 
also appears rarely. 

The Romans did not retain the Greek names for the 
characters of the alphabet. The vowels were known hy 
their sounds only. The momentary sounds and k were 
denoted by their own sound followed by a vowel, as he, ce, 
de, ge, pc, and te, but ka, ha ; q, as we saw, had sufificiont 
vowel sound to float it ; on the other hand, the continuoua 
consonants were preceded by the vowel, as ef, d, em, en, 
er, es; x was called iso. The difference in the names of 
the consonants obviously was caused by their nature: 
momentary sounds are produced by a complete closure and 
opening of the organs required in each case ; when this 
opening is made, the organs are so placed as to form a 
vowel, which naturally is produced by the remnant of 
sound required for the consonant ; whereas a vowel cannot 
be prodncod before any one of these sounds without 
conscious effort : hence it was simpler to call 7c, Tea, than to 
call it ah. But the continuous sounds are pronounced 
when the necessary organs only approximate more or less 
closely to each other; the channel through which the 
sound passes from: the larynx to the lips is never]| closed 
altogether, and by reason of this slightly open position a 
certam amount of vow'd sound tends to escape-'just as the 
organs are drawing together to produce the consonant, and 
thus is hoard before it ; hut to sound a vowel after one of 
these consonants the organs must be intentionally put into 
the proper position. Thus, then, exactly the same principle 
— ^tho conscious or unconscious striving for ease of articula- 
tion — produces exactly opposite results in the case of the 
momentary and the continuous consonants. The same 
reason caused a different vowel to he employed for k and Ic 
from that which is used for the other letters. In soundmg 
a the organs are in nearly the same position as in soundmg 
these two gutturals, only a little more open ; whereas the 
position of e is more nearly that of all the other consonants. 
It must of course he remembered that a Roman, if he had 
wished to speak of his A b o, would not have said; as we 
do, a-heo-see, hut a!irhay-7cay. 

The arrangement of the letters of the alphabet has 
caused much ingenious speculation. It has been more 
than once pointed out (as by Prof. Key, Tke AlpTwhet, p. 28) 
that there are certainly traces of regularily of arrangement. 
The three soft momentary sounds 5, g, d, were placed 
together; and it is possible that p, k, t (ff denoted by 
Pe, Koph, Tau), may have once been togetW, and separ 
rated by later intrusions ; I, m, n have an aflSnity more 
apparent than real, which was perpetuated by their 
meaningless designation as “ liquids;” stiR, the appearance 
is sufficient to justify the idea that they may have been 
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purpusuly put togetlier. It has been suggested that the 
alphabet was at first composed of “ four (Quaternions” of 
let. tors, each headed by a vowel, and the scattered position 
of the vowels leads itself to this armngeineiit ; but it must 
bo remembered that the arrangement of the European 
alphabets is certainly the same as that of Phceiucia, and in 
the rhoiuician there were breathings but no vowel symbols. 
Besides, the remaining letters are just as necessary as any 
sixteen which we might so arrange, and to all appearance 
j'ust as ancient. The author of the New Cratylus, indeed 
(p. 170, ed. 3), actually drew up his hst of fours : the 
tliieo soft momeutaries headed by alepli; then came A, 
followed by mu, cheth, and teth, oddly grouped ^ as 
aspirates; then the three “ hquids,” with samekh behind 
them ; and lastly, pe, koph, and tau, under the care of ayin. 
This, of course, renders it necessary to “ omit caph, which 
is only a softened form of copk, the liquid resh, and the 
semi-vowel yodli, which are of more recent introduction.” 
Also it is “ quite certain that at the fimt there was only 
one sibilant, sameUi ” In this way Dr Donaldson satisfies 
himself that the “ original Semitic alphabet contained only 
sixteen lettein.” We give this futile attempt at arrange- 
ment with no wish to sneer at a philologer who did good 
work in his day, but simply to show the arbitrary nature of 
all such attempts, resting as they must do simply on internal 
evidence. If we bear in mind the history of the derivation 
of the Phoenician alphabet, as we have attempted to give 
it, from the Egyptian hieratic, we shall conclude that it is 
hardly piobable that symbols borrowed for practical uses 
should have been arranged upon any scientific method; 
that chance guided the general arrangement, though a few 
sounds obviously similar may have been put intentionally 
together. No argument can be drawn (as by Eodiger lu 
his Hebrew Grammar) from tlie juxtaposition of two letters 
moaning a hand {yodh and ka 2 ih), two meaning a head 
{kopli and resh), <&o. ; reasons have been given above for 
believing that these names have no relation to the original 
import of the signs, but were merely fanciful analogies 
drawn by the PhcBuicians themselves; and it seems as 
possible that the juxtaposition may have suggested the 
idea of the names as that the names caused the arrange- 
ment. But if the argument be sound, it is valid against 
tlio supjoosition that the order was fixed throughout on 
scientific grounds. 

It is quite ccitain that the Teutonic tribes of north- 
western Europe possessed characters of some sort before 
they received the Greet or Latin alphabets. These 
characters are generally called runes, and have been the 
subject of some sound scholarship and much baseless 
speculation. They may be divided into three main classes 
— ^tlie ilnglo-Saxon, the German, and the Scandinavian ; 
each of these contain a number of lists of characters, 
which, however, do not differ from each other more than 
the Greek alphabets; and there is so much hkeness in the 
■whole family that we may infer a common origin for all. 
The term rune is recognised as the name of a German 
letter by Venantius Fortunatus at the beginning of the 
bcventh century, in the lines — 

Barbara fraxineis pingatur rhuna tabellis ; 

Qiiodque papyrus agit, yirgula plaaa valet. 
t.e, these characters were cut on smoothed ash-bou^s. 
The meaning of the word nin in Anglo-Saxon is a “ secret;” 
and the verb rynan, which is derived from the same, 
means “ to whisper” — the same verb which appears in the 
now disused phrase, to “ round in the ear." denoted a 

magician ; the word is contained in the German alruna, 
the ■well-known designation of those prophetesses whom 
the German tribes venerated, which appears corrupted by 
Tacitus {G&rm. c. ■viii.) into aurinia. There is sufiScient 
evidence to show that the knowledge of these runes was 
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confined to a small class ; that they were used as magic^ 
characters, and also as means of augury. It was for this 
reason undoubtedly that they were geneially proscribed on 
the introduction of Christianity ; and the reception of the 
Latin characters by the Anglo-Saxons was regemded as 
important as their reception of the Christian doctrines. 

It is impossible to believe that the barbarous inhabitants 
of the German forests sliould have worked out for them- 
selves a genuine alphabet before they came into intercourse 
with the civilised nations of the south. 'When we 
remember the long process through which a pure alphabet 
was reached by the highly-developed nations wliiclx dwelt 
on the eastern shores of the Mediterranean, it is utterly 
mci edible that such success should have been achieved, as 
it were, per saltum, under so much more unfavourable 
circumstances in the West. It may be asserted with some 
confidence that if the runes were genuine alphabets (which 
there seems no reason to deny), they must have been derived 
from the Phoeniemns in process of commerce. There is quite 
sufficient similarity in several of the characters to make 
this view antecedently probable, but any historical proof 
would be extremely difficult, if not impossible. It is true 
that even where the characters resemble the Plioemeiiui the 
names of the letters differ altogether ; but this, as we have 
before seen in the case of the Phoeniciaiis t]iom.sclvo.s, is 
no^wise unnatural when an alphabet is borrowed ; tlio form 
IS important, the name signifies little, and ne^w names sue 
attached according to the fancy of the horrcoi crs. It is 
higlily probable, both from the meaning of the word nine 
itself and from the e^vidence of foreign writers, that those 
symbols were not used by their owners for any of tlio 
ordinary ends of an alphabet (excejit, perhaps, for inscrip- 
tions) im^ the Teutonic nations came into contact vi ith 
Greek and Roman civilisation ; by tlio mass of tlio peojjle 
they were probably looked on simply as chaiins, the 
unkno^wn symbols of an occult science. Nay, it niiglit be 
held that even to the initiated tiiey had nioroly a .sort of 
hieroglyphic value, and ■were devehipcd into phonetic 
sigmflcanco only by the contact of the Greek aiul Roiimn 
alphabets. For this view, indeed, there is no evidence, 
and it is not in itself probable. But wo should be driven 
to it if wo were to suppose that the runes were the croution 
of the Teutonic intellect. 

These ancient characters occur Qileiitifully on momorial 
ston^, rings, coins, &c., in Scandinavia. In England they 
have been found principally in Northumbria, Mercia, and 
East Anglia. It has been suggested (by iSIr Haigh) that 
this may be due to the milder princijilos of I lie Insli 
monks, who restored Christianity to the north of England 
after its fall with Edwin in 633, and did not imi.suo that 
system of eradicating every trace of pagani.sni wliic‘li had 
been originally commanded by Gregory. Runic viriting 
was even employed in the service of Christiiinitj'. Mr 
Kemble {Archceologia, vol. xxviii. q). 34D) interQiruted witli 
great ingemuty the mutilated inscription on the £(1111011.*$ 
cross discovered at Rutliwell, and showed that it rofens to 
the Crucifixion. But the Anglo-Saxon alphabet was soon 
— early in the 7th century — conformed to the Latin type, 
those letters of the older form alone being retained which 
were required to denote sounds that had no conntorparts 
in Latin j these were J> (wen), and f (thorn), tlie latter of 
which expresses the surd breathing heard in “ tfan in 
order to express the corresponding sonant (heard in 
and confusedly denoted by the same compound ih) a strok<j 
was drawn across the simple d (tS), and the new letter 
■was called edh. The symbol 3 is sometimes found instead 
of y. Curious admixtures of nines with Latin characters 
occasionally occur even to late times, Thus, in the (Jodex 
JSxmienm (p. 400, ed. Thorpe), an enigma occurs in verse, 
and the parts apparently of the subject to bo guessed aw 
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written in innos; the odd effect is increased by these runes 
being written in the regular way — (sometimes they were 
written /Sova-Tpocj>y]86v) — from light to left, contiary to the 
general run of the words. Kemble, in the ArchcEologia, has 
given an interesting translation of an Anglo-Saxon poem, 
each stanza of w'hich begins with the name of a lunic 
letter; thus the first stanza begins with Fesh, “ money,” 
the name off, the first runic letter, and goes on to say — 

“ Money is a consolation 
To evciy man 
Y et shall every man 
Liberally distubute it | 

If he will that, before God, 

Honoui shall fall to Ins lot.’ 

The second stanza is dedicated to the bull, Ur (?<), the 
third to thorn {th), &c. This poem accordingly gives the 
order of the alphabet, which agrees in the main with that 
of all other runic alphabets. Yet the poem is not old, for 
the name of s (Sigel, “ the sun ”) is treated by the writer 
as though it had been Segel “ a sail ” — clearly a mistake of 
a later time, when tlie true name had passed out of use. 
It may be added that the names of this alphabet are some- 
times strangely abstract; thus we find “gift,” “hope,” 
“ need,” “ war,” which differ much from the very concrete 
objects which the Phoenicians chose to denote their letters. 
In consequence of all those old alphabets beginning with 
the letters /’ «, th, o, r, c, in the same order, the aljihabets 
are called by some autiquauans “futhorcs,” just as we 
conuiioiily speak of the ordinary alphabet as the a b c. 

The doctrines of Christianity -were first presented to a 
Teutonic people ni a written form by Ulfilas, who, though 
iu»t the first successful missionary to the Goths, has thereby 
estabh-shocl his claim to be regarded as the apostle of his 
race ; and while the main body of the Goths, spuming the 
weak control of Home, poured westward in their fierce 
•career of victoiy towards Italy and Spain, a remnant was 
left in Miusia, to whom Ulfilas gave the gospel in their owu 
tongue. This was at the end of the 4th century of our era. 
Ho employed an alphabet of twenty-four or twenty-five 
letters, some of which are unmistakably Greek in form, 
others are common (or nearly so) to the Greek and the 
luuic iilj)hiibots, and may therefore have been deiived 
from either , but if they •were runic, they at least received 
a more rounded form, it being no longer uccc.s.sary to 
retain those angles w'hicli (as wn saw above iu describing 
the cuneiform characters) were most convenient iu days 
when ivritiiig meant cutting on stone or wood. But some 
of the letters seem to be beyond doubt runic: most dearly 
so are/, r, u, y, and the symbol for the compound sound 
}m ; and tJie reason for all these (except r) appears to be 
the lack of a proper equivalent in Greek. The letter which 
Ulfilas adopted to denote the surd breath th is not ramc, 
so that the Gothic and Anglo-Saxon alphabets here differ: 
it is apparently the Greek <^. It ivould seem, therefore, that 
this letter still denoted an aspirate (p’h) in Greek, and not 
a breath, otherwise it would surely have been taken for/, 
hero, on the contrary, it seems to have been selected at 
random from a list of symbols which denoted no corre- 
spjuiding sounds in Gothic. On the same lack of principle 
■© was taken to denote hw. X w-as the exponent of the 
breath ch, as heard in German words : here the difference 
between the true aspirate and the breath is not groat. 
Long 0 fonned a symbol which is very like omega. 

Another aljihabet which has had an important influence 
on Europe, and w'hich may be destined to a yet wider 
extension as the alphabet (in a modified fonn) of the 
great and progressive llus-sian empire, is the Cyrillic. Tliis 
was tlie work of Cyiil, a monk of Constantinople, who, 
together with Methodius ])reached the gospel among the 
Sclavonic tribes of Bulgaria and Moravia, in the 9th 
contury, long after the Teutuns had come under the influ- 
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ence of Ghiistianity. Cju’il held the services of the church 
among his new converts in the vulgar tongue, into which 
he also tiauslated certain books of the Scriptures. The 
alphabet which he employed for this purpose is more 
thoroughly Greek than that of Ulfilas; but since the 
Greek alphabet was not nearly sufficient to express all the 
Sclavonic sounds — especially the numerous sibilants — he 
added farther signs, the history of which is not clear. 
This alphabet has been largely adopted by the eastern 
branches of the Sclavonic race, including the Russians, 
Bulgarians, and the Illyiian division of the Sclaves. The 
old Bulgarian (commonly called the Ecclesiastical Sclavonic) 
m the language into which Cyril translated the Scriptures ; 
in philology it holds the same rank as the Gothic has 
among the Teutonic languages : it is the parent, however, 
only of one of the least important dialects, the modem 
Bulgarian. The Illyrian family is divided into the Servians 
on the one hand, and the Croats and Slovenian peoples on 
the other. These jiarties are separated by difference of 
religion : the Servians belong mainly to the Greek Chuich, 
while the others are exclusively Roman Catholic ; and the 
members of the Greek Church naturally cling to tlie 
Cyrillic characters, while the Catholics have adojited the 
Latin alphabet. It is not easy to predict which characters 
will ultimately predominate. The Latin letters are in- 
sufficient to express the Sclavonic sounds; but this deficiency 
can he eked out by diacritical signs, and the greatest 
literary activity is shown by the Latinising party. Lastly, 
the Cjn-illic alphabet has been adopted by the Wallachians, 
through the influence of their Sclavonic neighbours, 
though it is little adapted to express their essentially 
Latin speech, derived from the colonists whom Trajan 
settled in the new Roman province of Dacia. IMost of 
the needless symbols have been dropped in the newos-t 
form of the Wallachian alphabet. (See Max Miiller, 
Survey of Languages, pp. 39-84.) 

Cyril’s original alphabet consisted of forty-eight symbols, 
but some of those are slightly different representations of 
the same sound; others arc tachygraphies for coinbiua- 
lions of sound, as sht, ts, <fec. The names were not Greek, 
with the exception of throe — led, .psi, and tliita — ^wbich 
were relegated to the cud as unnecessary, but they retained 
their original Greek place as numerical signs. The alphabet 
is printed at the cud of this article. It will be seen that 
B occupies the third place, while a modified B stands 
second: the reason i.g, that B had come to denote the 
V sound in Greek, and therefore carried this value into 
the Sclavonic. The modified letter denotes the old h sound. 
The 7th letter, which is not Greek, had the sound of 
English soft/ a little softer than the French i in jamais. 
The 8th and 9th symbols are the Greek s and z: they 
are supposed to have had the same sound, that of the soft 
English z (not dz ) — ^perhaps one of them may have originally 
denoted dz, a sound which easily passes into dj; dj had a 
special symbol both in the Servian and 'Wallachian, though 
it had none in the Cyrillic, probably because the sound 
had not then been produced; if it had, we may conclude, 
from the exactness which the Cyrillic alphabet ovorjnvherc 
shows, that it Avould not have been left wilhout a mark. 
The 8th letter has been expelled from the Russian alphabet as 
supeirfluous : the Russians have no dj sound. The I'Oth and 
11th letters were sounded alike as i; the 10th is the Greek 
Eta, which had therefore become undistinguishable from 
Iota in Cyril's day, as it is in modern Greek. The 12th 
letter, 1 pure and simjile, denoted the semi-vowel y. The 
22d w'as t, followed by a parasitic y. The 23tl and 24th 
are only different ways of writing the same combination cm; 
the Greeks having changed the u sound into it, Cyril W’as 
obliged to write ou for u, as the Greeks themselves did. 
The Russian has one symbol (Y) to denote this sound : it is 
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probably a tacliygraphy of the 24th. The 25th and 2Gth 
denoted respectively the breathings / and German du "We 
may recall hero the different treatment of ^ by UlfilaSj it 
seems a fair inference that the sound of ^ had changed 
from an aspirate to a breathing between the tunes of 
XJlfilas and Cynl. The 2Tth and 28th are the Greek 
Omega in the simple and in a modified form: they de- 
noted the sounds heard in note and not respectively^ 
these have been dropped in all the derived alphabets, in 
■wMch tbe 17th letter does work for both. We now come 
to a senes of letters (29-44) which are not Gieek, and 
denote sounds which were probably unknoum, or at least 
had no separate exponents, in the Greek system. The first 
four are sibilants, simple or compound. It will be remem- 
bered how the Greek" dropped the large Phoenician stock 
of sibilants, through their own disinchnation to such 
sounds. Cyiil, however, did not go back to the oiigmal 
types, but had recourse to Lhe inartistic expedient of 
naing two OP three upright strokes, with small modifiers 
below. Letter 29 is the compound ts, 30 denotes the fuUer 
oomponud isch (English cA in “ church”), 31 is the simple 
ih, 32 is shi, which in Russian is said to be expressible 
only by schtsch^ unquestionably a very strong sibilant; the 
newer form of Wallachian used 29 to express dj The 
letters 33-36 were attempts to express the neutral vowel 
(heard in Enghsh in jir, itc.), the first two in its 
aspect nearest to w, the last two nearer to TTie first and 
last are miportant m Russian : they are mutten, but not 
pronounced; but the fiist hardens a in-ecedmg letter, or, 
if it be a continuous consonant, makes it be sounded as 
though it were double. The 3Gth, on the contrary, softens 
a preceding letter, giving it the monilU sound. The 34th 
letter has been dropped in Russian, the 35th has a pecu- 
liar kind of i sound. The 37th letter has an e sound; it 
was apparently introduced into the alphabet in consequence 
of the polyphony of the origmal <?, which in Russian docs 
the work of e, o, and oe, and also of each of these ijrecedcd 
by the semi-vowel y; but as the new letter has three of these 
sounds, there is not much gain of clearness. A. third symbol, 

Lowover, has been introduced — -an inverted «, which did 

not belong to the Cyrillic alphabet : it is used at the begin- 
ning of words where the pure e sound is heard — ^not i/e, and 
also m foreign words beginning with ce. Letters 38-^0 are 
compounds expressing the a, and e sounds, preceded 
by 2/. The combinations scorn to us needless, but the 
Greek had no symbol for y, therefore Cyi’il j)robably 
thought it necessary to connect the I-symbol with the 
following vowel, m order to show that it was only the 
fccmi-vowel, not a full vowel, which would have caused 
another syllable. The first of these symbols has been 
retained in Russian unchanged; the second is now written 
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rather like an inverted r K, the third was suffered to 
drop — ^whence arose the confusion respecting e which we 
have just mentioned. Nos. 41 and 42 denote nasalised 
vowels, e and o, as heaid in the French eji and on; these 
sounds seem to have fallen out of all Sclavonic languages, 
except the Pohsh. 43 and 44 denote the same vowels 
« pre-iotised,’' bite the throe 38-40 ; these also are now 
unknown. Then came the Greek Ksi and Psi, the char- 
acters being veiy slightly altered : they have faUeu out of use 
altogether. No. 47, Thila, is retaincdin Russian, but sounded 
as an/, which has thus two exponents, 6 and Lastly 
Mmp. the equivalent of the Greelc Upsilon called ijica; tins 
IS employed in Russian in words boiruwed from the Greek. 

Fourteen of these letters have been expelled fiom the 
Russian alijhabet, namely 8, 11, 22, 23, 27, 28, 34, 40-4G ; 
their list of 35 letters is made up by the addition of the 
inverted e, nlnch stands in the Slst place of the alithabct 
The forma of the letters are more rounded than those of 
Cyrd, as will be seen by a comparison of the two. Tins 
reform, among others, was due to Pcler the Great, "who 
printed the fii’st Russian xierioclical at !Mo.scow lu 1701. 
(Max Muller, Survey ^ p. 49.) 

The Servian alphabet dillcrs from the Rus.siau chioily 
by the insertion of symbols to denote modification of sound 
caused by a following y. Thus wo find a chsiractev to 
express dy (equivalent to the Hungarian </y heard in 
“Magyar”); another for ly, denoting the sound of tho 
Itabau gU, another for ny, tho Italian and French gn; 
and one for ty^ a softer sound than tho Uch, tho symbol 
for which is common to Russian and Servian. 

The Wallachian adopted nearly all tho Cyiillic charac- 
ters, except the suporfiuous vowol-syinbols and tho nasalised 
vowels. The hst was soon considerably shortened, a.s u as 
natural in a language originally non-Solavonio, though m 
the course of time it has naturally borrowed many u ords 
from its neighbours. Since it has boon used for literary 
purxioscs, it has boon further diuiimsJied to 27 symbols Ly 
the loss of the shoit sibilant (32), tho second e, and the 
iotised a; tho other iotisod vowols had gone before. Tho 
forms of tho characters have also been much assiiuilaled to 
the Latin types: instead of tho iicciiliar symbol for 
which the Russian retains, tho now Wallachian has a J 
with a wavy stroke through tho middle; n is written as N, 
not as H ; and Cyril’s combinations of perpendicular lines 
are more rounded than the Russian. The Wallachian Las 

one sjiecial symbol | to denote the sound un. 

We have thus described tho al2.»habcts ii.scd in hhkIciu 
E urope. The only others which have any special nilere.>>t 
for Englbbrncn are the different Indian alijhabets; but 
these are too numerous and complicated to be fully 
described here. (,T. v.) 
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ALPHEUS, (’AXtJbeios), tlie chief river of Peloponnesus, 
now called Eujia or Rouphi. Its sources are in the 
mountains of iicadia, to the east of Megalopolis. Being 
fed by a great number of small streams, it becomes navi- 
gable, and traversing EHs, empties itself into the Ionian 
sea. At several points in its course it runs in a subter- 
ranean chaniieL This fact probably gave rise to the weB- 
known myth which represents ^pheus, the river-god, 
as passing under the sea to the nymph Aiethusa, who had 
been changed into a fountain in the island of Ortygia. 
Milton in his Arcades thus alludes to the story — 

“ That reno'\Yned flood, so often sung, 

Divine Alpheus, who by secret sluice 
Stole under seas to meet his Arethuse.” 

ALPHONSO, Alfonso, Alonzo, Affonso, or Ildefonso. 
This name, so famous in the annals of the Spanish peninsula, 
has been borne by no fewer than twenty-two of its sovereigns 
— ^viz,, by ten of the Asturias and Leon, one of Castile when 
separate from Leon, five of Aragon, and six of Portugal 

Isi, AstuHas and Leon . — Alphonso I., surnamed “ The 
Catholic,” King of the Astunas, the son of Pedro, duke of 
Biscay, was born in the year G93. On the death of Favila, 
the son of Polayo, Alphonso, who had married Ormisinda, 
the daughter of the latter, was proclaimed king of Asturias. 
During his whole reign he was engaged in almost perpetual 
conflicts with the Moors, and is said to have wi-ested Leon, 
Galicia, and Castile from their hands. His zeal for the 
church, displayed in endowing and repairing monasteries 
and churches, gained for him his surname of “The 
Catholic.” Alphonso died at Cangas in 757, and was 
succeeded by his son Fruela I. 

Alphonso IL, surnamed “The Chaste,” King of the Astu- 
rias, the son of Fruela L, was but a child when his father 
was assassinated in 7G8, and consequently his claims to 
the throne wore passed over in favour of Aurelio, who was 
probably a cousin of Fruela. Alphonso was invested with 
regal authority by Silo, the successor of Aurelio ; on whose 
death, in 783, ho became sole ruler. He was afterwards 
dethroned by his uncle Mauregato, and was compelled to 
retire into Biscay. Mauregato, after a reign of about five 
years, was succeeded by Bermudo, who, in 791, took 
Alphon.so as his partner on the throne. Bermudo reigned 
for only about four years longer. A rebellion of many of 
the chief nobles in 802 compelled Aliihonso to surrender 
his throne for the third time •, but ho was soon afterwards 
restored, mainly through the assistance of Theudius, one 
of his most faithful followers. In addition to having to 
defend himself against these internal dissensions, Alphonso 
was during the greater part of his reign at war with the 
Moors, obtaining, among other successes, a signal victory 
over Mohammed, governor of Merida, in 830. Alphonso 
died in 843, in the city of Oviedo, which he had greatly 
adorned and made the capital of his kingdom. He had 
some years previously abdicated in favour of Ramiro, son 
of Bermudo. His surname of “The Chaste” has been 
connected by some with the legend that he refused to pay 
the Moors their tribute of a hundred Spanish virgins, but 
is rather to be ascribed to his vow to preserve an absolute 
continence. 

Alphonso III, surnamed “The Great,” King of the As- 
turias, was bom in the year 848, and succeeded his father 
Ordono 1. in 866. In the following year, Fruela, count of 
Galicia, disputed Alphonse’s right of succession, and forced 
liLn to retire to Alava j but Fruela’s tyranny so exasper- 
ated the people that he was assassinated before he had 
been a year in power, and they gladly recalled Alphonso to 
the throne. Other conspiracies marked the beginning 
of Alphonso’s reign, but he soon felt himself tolerably 
secure at home, and turned his arms against the Moors. 
By 901, the year in which he gained a splendid victory at 
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Zamora, he had, it is said, extended his empire to the 
banks of the Guadiana, and had, by founding and fortifying 
cities, made good his hold over a large part of the con- 
quered territory. But Alphonso’s victories abroad were 
greatly neutralised by discontent among his own subjects, 
who found it difficult to bear the heavy war taxes that had 
been imposed upon them. There was a rising under Ano 
in 885, and another under Witiza in 894 ; and in 907 a 
more formidable insurrection broke out, headed by Garcia, 
the kiug’s eldest son. Garcia was defeated and taken 
prisoner ; but as the greater part of the nation sided with 
the queen in demanding that he should be released, 
Alphonso, either wishing to prevent a civil war, or think- 
ing that his cause was hopeless, resigned his crown to his 
son in 901. After his abdication, Alphonso, offering Ms 
services to his son in the true spirit of the age, led an 
eqiedition against the Moors, in which he gained fresh 
victories. He died towards the end of the same year (901). 
He was the last monarch who bore the title King of Astu- 
nas, his successors being called kings of Leon, from the 
new capital of the kingdom. It was in Ms reign that the 
counts of Navarre became independent. Thcie is still 
extant a Latin chromcle, treating of the history of Spain 
from the Moorish invasion down to the death of Ordoiio, 
which IS usually attributed to Alphonso. 

Alphonso IV., “ The Monk,” King of Leon, succeeded 
Fmela II., Ms uncle in 924. On the death of his wife, 
about six years afterwards, he resigned Ms crown to Ms 
brother Ramiro, and retired into a cloister , but soon grow- 
ing weary of monastic life, he made an attempt to resume 
the sceptre. He was, however, taken prisoner at Leon, 
and confined in the monastery of St Julieu, where he died, 
probably about two and a half years after. 

Alphonso V. succeeded his father Bermudo II. in 999, 
being then about five years of age. Qonsalez, count of 
Gahcia, and his wife, were, by appointment of Bermudo 11., 
guardians of the young king ; and on arriving at manhood 
he married their daughter Elviia. The regency is leinark- 
ablo for the defeat and death of the famous Moor Almansur 
in 1002 — a success that led ultimately to the conquest of 
Cordova by the Christians. Alphonso himsoK made war 
upon the Moors, recapturing Leon and other places that 
had been lost during Ms minority. Alphonso died at the 
siege of Viseo in 1028. He was succeeded in the king- 
dom of Leon by Ms son Bennudo III, while the hitherto 
dependent conutship of Castile became a separate kingdom 
under the sovereignty of Sancho el Mayor, Img of Navarre, 
and husband of the eldest daughter of the late count. 

Alphonso VI. of Leon, and eventually I. of Castilo, 
suraamed “The Valiant," was bom in the year 1030. His 
father, Fernando the Great, who in his own right was 
king of Castile only, but succeeded to the throne of Leon 
in right of his wife, died in 1065, leaving Ms kingdom 
divided among Ms children. Sancho, the eldest son, 
received as Ms portion Castile j to Alphonso was given the 
kingdom of Leon, the territory of Campos, part of Asturias, 
and some towns in Galicia ; and Garcia the youngest 
brother, received a part of Galicia and of Portugal ; while 
the towns of Toro and Zamora were left to Urraca and 
Elvira, Fernando’s two daughters. Peace was not long 
maintained between the three brothers. In 1008 Sancho 
made war upon Aliihonso, and defeated him in a bloody 
battle at Piantica, on the Pisuerga. In 1071, hostilities, 
which seem to have been, suspended, again commenced, 
and Alphonso having reomited his army, defeated Sancho 
at a place called Valpellage, on the batiks of the Carrion ; 
but the latter, being reinforced, it is said by the famous 
Roderigo Diaz de Bivar, commonly called “ The Cid,” made 
an attack during the night, and almost exterminated the 
Leonnese army, Alp^honso himself being taken prisoner. 
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was compelled to abdicate his throne, and was imprisonod 
in the monastery of Sahagun, probably with the intention 
erf making him become a monk ; but escaping from thi4> 
place of confinement, he sought refuge with Almamun, the 
Moorish king of Toledo, who received him with great hospi- 
tality. Sancho having taken possession of Leon, advanced 
into Galicia against Garcia. The two brothers met at 
Santarem, when the Galicians were defeated with ^eat 
slaughter, and Garcia himself captured and thrown into 
prison. Sancho was assassinated in 1073, and Alphonso, 
after m filring ; a solemn declaration that he was giultlesa of 
his brother’s death, was reinstated in his own dominion, 
besides receiving his brother’s kingdom of Castile. Garcia, 
who had been liberated on the death of his brother, was 
preparing to recover his throne, when Alphonso, having 
treacherously invited him to Ins court, shut him up ni the 
castle of Luna, where he died ten years afterwards. Being 
now the undisputed master of nearly all his father’s king- 
dom, Alphonso was at hberty to turn his arms against the 
Moors. His first expedition, in 1074, was in defence of 
Alinamun of Toledo, who had befriended him in his ad- 
versity, and whose kingdom was now invaded by the Cor- 
dovans Some, years later, however, disregarding the 
ties of giatitude, he lumself laid waste the territories of 
Yalua ben Ismail, the son and successor of Almamun, and 
ended by taking the city of Toledo itself in 1085. Many 
parts of Spam, hitherto subject to the Moors, were now 
added to the empire of Alphonso, and it is not improbable 
that he would have reduced the entire peninsula to his 
sway, had not a new and formidable powder ansen, whicli 
threatened to undo all he and his predecessors had accom- 
plished. A large anny of Moors from Africa, under Yussof 
beiL Tashfjn, one of the Alraoravides, entered Spain, and, 
with the assistance of Ben Abad, king of Seville, inflicted 
a terrible defeat upon Alphonso near Zalaca, in the year 
1086. Fortunately for the Chmtian cause, the Moorish 
chiefs began to q^uarrel among themselves, and Alphonso 
was enabled not only to recover his position, but oven to 
extend his conquests in some directions. In 1 108, how- 
ever, the Almoravidea made another serious attempt to 
destroy the power of Alphonso. A bloody battle was 
fought at Ucl^s, in which the Leounoac army was com- 
pletely defeated, and Sancho, Alphonso’s only son, -who 
commanded in place of his father, slain. Alphonso died 
at Toledo in 1109, and ivas succeeded by Ms daughter 
Urraca, whose husband, Alphonso I. of Aragon, is by 
some historians enumerated among the kings of Leon 
as Alphonso VII. Through his illegitimate daughter 
Teresa, whom he gave in niarnage to Henry of Burgundy, 
Alphonso became an ancestor of the kings of Portugal. 

Alphonso VII , the same as Alphonso I. of Aragon 

(q.v.) 

AiiPHONSO VIII. of Leon (or VII, according to those 
who do not consider Alphonso of Aragon as jiroperly a 
king of Leon) and II. (or HI.) of Castile, often called 
Alphonso Raymond and “ The Emperor,” was born in 
the year 1106. He was the son of Urraca, daughter 
of Alphonso VI, and Raymond of Burgundy, her first 
husband In 1112 he was proclaimed king of Galicia, by 
whom it does not clearly appear • in 1122 he was associated 
n ith his mother in the government of Leon and Castile ; 
and on her death in 1126 he became sole monarch. Soon 
after this event he made war upon his stepfather, Alphonso 
of Aragon, in order to recover the territories, properly 
belonging to Leon and Castile, which had been lost owing 
to his mother’s misgovomment. The two kings came to 
an agreement about the year 1129, Alphonso of Leon 
having regained most of his possessions. In 1135, 
Alplionso, elated by the Iiomage of the king of Navarre 
■»nd the counts of Barcelona and Toulouse, caused lumself 


to be solemnly crowned emperor of Spain. This dignity 
was, however, little more than a name,^ for Alphonso 
Henriquez of Portugal and Garcia Ramiro of Navarre 
declared war upon the new emperor almost immediately 
after his elevation. Intestine feuds between the various 
Christian princes of Spain, which resulted in no veiy 
definite gam to any of them, lasted until the advance of 
large Moorish armies under the Almohades compelled tho 
Christians to turn against their common foe. Alphonso 
invaded Andalusia ui 1150, and gained several victories, 
wMch contributed greatly to the extension of Cliristuiu 
territory in Spain. He died in 1157 at Tiemada, on his 
return from an indecisive battle with Cid \ussef at Jacii , 
and was succeeded by his elder sou, Sancho, in the throne r>f 
Castile, and by his younger, Fernando, in that of Leon 
In 1156 he instituted the order of St Julien, afterwards so 
celebrated under the name Alcantara (f/.e.) 

Alphonso IX. (VIIL), King of Leon only, succeeded Ins 
father Fernando in 1188. In 1190 he sought to btrengtheu 
Ills position by inairying Ms cousin Teiesa of Portugal. 
This marriage, being w’ithiii the forbidden degrees, was pro- 
nounced null by the pope (Celcstine 111.), who excom- 
municated Alphonso and Ms queen until 1195, when they 
agreed to separate. In 1 197 Alphonso a second time defied 
die papal authority by niarrying his cousin Beiengana, 
daughter of Alphonso III. of Castile, with a view of putting 
a stop to the frequent quail els between the two kingdoms 
As befoie, the pope (Innocent 111.) prevailed, and in 
1204 the separation took place, Innocent, liowover, granting 
that the children already horn should he recognised as 
legitimate. After the dissolution of the marriage the old 
chronic state of feud between the two kings returned, and 
■was kept up, although with little actual warfare, until tlie 
death of Alphonso of Castile in 1214 In 1217, Fernando, 
the eldest son of Alphonso and Berenguria, l)ecaiue king 
of Castile. Alplionso, tliinking that his own ehuius had 
been unjustly passed over, declared wav upon his .son ; but 
finding that the people preferred Feiuamlo, he rolinqui.shed 
Ms claims. The remainder of Alphonso’s reign was chieily 
si>cut in campaigns against tho Moors. Along with Ins 
son, ho cajitured Merida, Badajoz, and other cities ; and in 
1230 gamed a brilliant victory over Mohammed Ibii llud 
at Merida. He died in tho same year, and was succeeded 
by Ms son Fernando, who thus finally united the kingdoms 
of Leon and Castile. 

Alphonso X., suniainod El Sahio, or “ The Wise,” King 
of Leon and Castile, ivas born in 1221, and succeeded liis 
father Fernando III in 1252. He a.^eeuded the tlu'ime 
with the entire aiiprobatioii of his subjects, aucl witli e\ei y 
prospect of a happy reign j but, througli the ill-directed 
aims of his ambition, few sovereigns have been muni 
unfortunate. He first attempted to gain i)0.sses.sittn (rf 
Gascony, contending that ho had a better right to that 
jirovince than Henry HI. of England. The awns of 
England, however, proved too formidalde ; and he agreed 
to renounce his claim on condition that Henry’s son, 
afterwards Edward I., should marry his sister Eleonora. 
The marriage was solemnised with groat pomp and magni- 
ficence towards the end of October 1254. Alj)hon.so’.s next 
act was to lay claim to the ducliy of Sivahia, wliieh ho 
believed to be Ms in right of his mother Beatrix, daughter 
of the late duke. TMs claim ivas jiassed over, but wdicn 
advancing it Alphonso formed a connection with tho 
German princes, and in 1256 became a competitor, agaimst 
Richard, Earl of Cornwall, for tho imperial crown. Ho 
was again unsuccessful, the Earl of Cornwall being elected 
hy a small majority. In 1271, on the death of llichard, 
he a second time attoniiited to make himself emperor of 
Germany, and even after Rodolph of Hapsburghad actually 
been elected, he undertook a fruitless journey to Beaucaire 
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in order to prevent the pope (Gregory X.) from confirm- 
ing the election. These repeated attemiits to luca’ea&e his 
dignity weaXeued rather than strengthened the power of 
Alphouso, and forced him to impose heavy taxes upon his 
silly ects, and even to debase the coinage, thus producing 
much discontent and disturbance, while the Moors were 
ever ready to take advantage of any misfortunes that 
might happen to him. From 12G1 to 1266 he w'as 
engaged in a wai with Mohammed of Granada, during 
which his army suffered several defeats. In 1270 an 
insurrection broke out, headed by Fehpe, brother of the 
king, who was assisted by Mohammed of Giauada; it 
was only quelled after nearly all their demands had been 
Conceded to the rebels In 1275, when Alphonso was 
absent on his fruitless journey to Beancaire, his eldest son, 
Fernando de la Cerda, died, an event which, raismg as it 
did the question of the succession to the crown, threatened 
anew to involve the kingdom in w'ar. Sancho, Alphonse’s 
second son, was, according to the lav? of the Visigoths, 
proclaimed heir by the Cortes at Segovia, but Phili]! 
of France, uncle of the two young sons of Fernando, 
doclarod war with Alphonso on their behalf; actual 
hostilities were, however, prevented by the intercession of 
Pope Nicolas III. In 1281, Sancho, irritated probably by 
some attempt that Alphonso had made to favour the sons 
of Fernando, raised the standard of revolt against his 
lather. Sanclio, who was a favourite with the people, 
havmg secured the assistance of Mohammed of Granada, 
reduced hia father to such extremities that the latter 
solemnly cursed and disnihoritod his son, an act W'hich he 
confirmed by Ins will in 1283, and at the same time 
solicited aid fi'om the king of Murocco. At the com- 
mcnceniont of the following year, however, Alphonso, on 
receiving intelligence from Salamanca that Sancho was 
dangerously ill, pardoned him. Aljihonso died a feiv days 
afterwards, on 4th April 1284. He ivas a learned prince, 
and a groat eucouragor of learning, bravo and energetic, 
but at the same time restless and ambitious. He has been 
charged with inquety, chiolly on account of a wcll-knowm 
saying of liis, that “ had he been present at the creation, he 
could have given some useful hints for tlic better ordering of 
the univor-so.” To him science Is indebted for a set of astro- 
nomical observations known as tlio Aljihonsinc Tables, which 
were drawn up under his auspices by the best astronomers of 
the age; and in the palace of Segovia a room is still shown 
as the ob.sorvaloiy of Alphouso. JIo was also distinguished 
as a poet and as a legislator. In the Escurial is preserved 
a curious manuscript containing some hymns of his com- 
position; and he was the iiriucipal coinjiilor of a code of 
laws which is still extant under the name of Zas Siete 
Partidas, 

Alphonso XI, “The Avenger,” was au infant when he 
succeeded his father, Fcidiuaud IV., in 1312. During 
his long minority the kingdom W'as cruelly distracted by 
intestine warfare. Assuming the reins of government in 
1324, ho strove to rejiress the turbulent spirit of tlie 
nobility, and to put down that system of brigandage to 
which it had given rise, acquiring by his inflexible severity 
the title of “ The Avenger.” He lost Gibraltar in 1 329, but 
as commander of the allied armies of Catholic Spain, on 
the 29lh Oct. 1340 he gained a complete victory over the 
kings of Marocco and Granada at the Salado. The 
slaughter was iiuineuse, and the booty so rich that the 
value of gold is said to have fallen one-sixteenth. In 
1342 Alphonso laid siege to Algociras, where cannon 
were employed for the first time in Europe by the Moora 
in defence of their walls. This siege had lasted tw'o years, 
when the Moors capitulated on condition of a truce between 
the two nations for ten years; but the king of Castile 
bruke his word a few years after by besieging Gibraltar, 
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where he died of the plague on the 2Gth March 1350, 
aged 40. He was succeeded by his son, Pedro the Cruel. 
From this reign dates the institution of regidors or 
jurats, to whom was committed the administration of 
the communes; and these legidors became the exclusive 
electors of the Cortes, in which the people ceased to have 
a voice. 

2tf, Castile . — Alphonso III. (according to other enume- 
rations, VIII. or IX.), Burnamod “ The Noble,” is the only 
king of Castile of the name who was not also king of Leon. 
He was born in 1155, and succeeded his father, Sancho III., 
m 1158. His minority was disturbed by the contention 
of the two pow'erful houses of Lara and Castro for the 
regency, but after his marriage with Eleanor, daughter 
of Henry II. of England, he was proclaimed sole ruler. 
After compelling the kings of Aragon, Navarre, and Leon 
to surrender the territories they had taken possession of 
during his minority, ho turned his arms against the Mooib, 
and at Alarcos, in 1195, siistauiod one of the most ternble 
defeats recorded in the annals of Spain. This disaster 
encouraged the kings of Leon and Navaire to renew their 
hostilities, which were cariicd on for several yeara uitli 
varj'ing success. In 1211 the Moors again threatened 
Castile ; but in the following year, Aljihoiiso, along with 
Pedro IL of Aragon and Sancho VII. of Navarre, gained 
a most complete and splendid victory over them at La 
Navas de Tolosa. Aljihonso died at Garci Mufios in 
1214, and w'as succeeded by his son, Eniique 1. Alphouso 
was a patron of literature, and in 1208 founded a uuivomity 
at Palonciii, the first in Christian Spain. This university 
was aftei wards transferred to Salamanca. 

3cf, A) agon . — ^Alphonso L, surnamed El Jiatallador, 
“The FigUtex’,” King of Navarre and Aragon, was the 
second sou of Dun Sancho llamircz, and succeeded his 
brother Pedro I. m 1104. By his marriage iai 1109 with 
TJrruca, daughter and heiress of Alphonso VI. of Leon and 
Castile, he became her associate in the govoruiuent of 
those kingdoms, and in the same year asbumod the title 
of “ Emperor of all Spain.” Misundorstaudmgs soon 
arose between Alphouso and his wife, and he separated 
liom her shoitly after their marriage, an act ivhich w'as 
coiilirmed by the council of Paleucxa in 1114. Alphouso, 
however, refused to give up his claims to the kingdoms of 
Ll'ou and Castile, and maintained a constant struggle with 
Hrmca till her death m 1126. Aljihonso’s chief viotories 
were gaiiicd over the Moom. Ho laid siege to Saragossa 
fertile fimt time in 1114, but the city was not captured 
unto 1118, after several bloody battles had been fought iu 
ita nciglibourliood. In 1120 his territories were menaced 
by a large force sent against him by Ali ; but engaging the 
enemy near Daroca, he left 20,000 Alnioravides dead on 
the fielvl. Three years afterwards, while the king of 
Marocco was fully occupied at home by the rise of a 
dangerous sect of Almohades, Al])honso seized the oppor- 
tunity to invade Valencia. In 1125 he undertook a new 
exi>e(lition against Granada iu aid of the Mozarabes or 
Christian Moors. The Moors in their reprisals invaded 
Rstremadura, and defeated the Castilians near Badajoz. 
The king of Aragon, so far from rendering his neighbour 
any assistance, determined to take advantage of the 
critical position of Alphonso Baymond, as well as of the 
troubles which the death of XJrraca had occasioned in 
several parts of his duiuiuiuns, but when on the point of 
battle the two kings came to an agreement. Aliihoiiso 
next crossed the Pyrenees, and captured the cities of 
Bordeaux in 1130, and Bayonne in 1131. On his return 
to Spain he took Moquineuza from the Moors in 1 1 33, and 
invt^ted Fraga in 1134, where, during a sally from the 
town, he received a wound from w'hich he died a few days 
after 
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Alphojtso n. was born in 1152, and in 1163 succeeded 
his father, Eaymondo V, as count of Barcelona, his 
mother, PetroniUa, daughter of Eamiro II., king of Aragon, 
at the same time resigning that kingdom to him He was 
frequently at war with Eaymondo of Toulouse, and also 
directed an expedition against the Almohades, from which 
the invasion of Aragon by Sancho of Navarre recalled hi m 
He assisted jyphonso of Castile against Cuen 9 a, for which 
service he was relieved from doing homage to Castile. He 
died in 1196. He was a jiatron of the troubadours, and 
wrote some poems in the Provencal language. 

Alphonso III., the son of Pedro III., was born in 1265, 
and in 1286, on the death of his father, being absent in 
Majorca on an expedition against his uncle Jayme, assumed 
the title of king without tahdng the oaths of adherence to 
the articles to which his predecessors had subscribed. 
^Vhen he returned in 1286, however, he was compelled to 
go through the usual coronation ceremony. In 1287 he 
signed the Privilege of Union, which permitted his subjects 
to have recourse to arms to defend their hbeiiies, and 
invested the justizei'O with the power of citing the king 
himself to appear before the Cortes. Alphonso’s chief 
wars were with Jayme of Majorca, Sancho of Castile, and 
the pope. He died in 1291. 

Alphonso IV., son of Jajrme II , was born in 1299, 
and ascended the throne in 1327. Daring ahnost the 
whole of his reign he was occupied in war with the 
Genoese about the possession of Corsica and Sardima. 
He died in 1336. 

Alphonso V. of Ai-agon, I. of Sicily and Sardinia, and 
latterly I. of Naples, was born in 1385, and succeeded his 
father, Fernando the Just, as king of Aragon and of Sicily 
and Sardinia, in 1416. In 1420 Joanna I. of Naples 
offered to make Alphonso her successor if he would assist 
her against Louis of Anjou. This he didj but, owing to 
misunderstandings,* the queen revoked her adojition of 
Alphonso in 1423, making Louis of Anjou her heir. 
Eecalled to Spain immediately after by an attack made by 
the Castilians upon his hereditary kingdom, he loft his 
brother Pedro as his lieutenant at Naples, which he had 
taken by storm the year before. On his way to Spain he 
captured, but generously refrained from pillaging, Marseilles, 
a city belonging to his rival the duke of Anjou. After 
restoring peace at home, Alphonso agaiii turned his atten- 
tion to Naples, where his cause now appeared to be hope- 
less. Louis of Anjou died in 1434, and Queen Joanna the 
following year, leaving Naples to Louis’s brother Een6, 
who had in his possession the whole kingdom except a few 
fortresses which still held out for Alphonso. In the same 
year (1435) Alphonso laid siege to Gaeta, but the siege was 
raised, and Alphonso himself taken prisoner by Philippo 
^laria Visconti, duke of Milan. Visconti, however, being 
greatly pleased with the high character and noble appear- 
ance of Alphonso, soon released him, and even made him 
his ally. Immediately on recovering his liberty, Alphonso 
made a third attempt upon the kingdom of Naples. The 
issue of the war at first was doubtful, but latterly the anns 
of Alphonso were nearly everywhere victorious. He laid 
siege to Naples, and after an obstinate resistance captured 
it in 1442. The States-General were then convoked, and 
solemnly proclaimed Alphonso king; his election being 
sanctioned by Pope Eugenius IV., who had previously 
promised that honour to Eend. Alphonso now fixed his 
residence at Naples, and devoted himself chiefly to the 
improvement of his kingdom ; although he was also fre- 
quently involved in the wars and disputes of the Italian 
princes. He died at Naples on the 27th June 1468 ; and 
was pcceeded in his Idngdoms of Aragon and of Sicily and 
Sardinia by his brother John, and in that of Naples by 
Ms natural son Ferdinand. Alphonso was undoubtedly 
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one of the best nionarchs of his name. His bravery and 
generalship fitted him for the warlike enterprises he had 
to undertake; and it is evident that, from his generous 
and humane disposition, as well as from his love of litera- 
ture and encouragement of law and justice, his rule would 
have been equally successful had it been his lot to live in 
more peaceful times. 

4dh, r<yrt'ugal . — Alphonso I., Enriiiucz, sou of Heury 
of Burgundy, count of Portugal, and Teresa of Castile, was 
born at Gumiaiaens in 1094, Ho succeeded his father in 
1112, and was placed under the tutelage of his mother. 
When he came of age he was obliged to wrest from her 
by force that power which her vices and inca 2 iacity had 
rendered disastrous to the state. Being proclauned solo 
ruler of Portugal in 1128, he defeated his mother’s troops 
near Guimaracns, making her at the same time hi.s prisoner. 
He also vanqmshed Alphonso Eaymoiid of Castile, Lis 
mother’s ally, and thus freed Portugiil from clcpeudcncc 
on the crown of Leon. Next turning his arms against the 
Moors, he obtained, on the 2Gth July 1139, the famous 
victory of Ourique, and immediately alter was i>roclaiiucd 
king by his soldiers. Not satisfied with this, however, ho 
assembled the Cortes of the kingdom at Lanicgo, ^^llel‘e ho 
received the crown from the archbishop of Bragau?.ii ; the 
assembly also declaring that Portugal was no lunger a 
dependency of Leon. Alphonso continued to di.stuiguibh 
Mmself by his exi)loits against the Moors, from v horn lio 
wrested Santareiu in 1 140, and Lisbon in 1117. Sonic years 
later he became involved in a war that had broken out among 
the kmgs of Spain; and in 1167, being disabled during an 
engagement near Badajoz by a fall from his horse, ho wa.s 
made prisoner by the soldiers of the king of Leon, aiitl was 
obliged to surrender ns his ransom almost all the coiKiuosts 
he had made in Galicia. In 1184, in spite of Iiis gicat ago, 
he had stiU sufl5cicnt energy to rchovo his son Sancho, 
who was besieged in Sautaicin by the Moors, lie diui 
shoitly after, in 1185. Alphonso was a man (tf gigaulio 
stature, being 7 feet high according to some uuthoi.s. JIo 
has long been regarded as a saint liy the Poituguose, who 
levercnce him both on account of his iicrsoual character 
and as the founder of tlieir kingdom. 

Alphonso II. , “ The Fat,” wus born in 1 1 85, and .succeeded 
his father, Sancho I, in 1211. He was engaged in war 
with the Moors, and gained a victory over them at Alcazar 
do Sal 111 1217. He also endeavoured to weaken llio power 
of the cleigy, and to ap^ily a fjoilioii of their cnormou.s 
revenues to imrposos of national utility. IFaving been 
exconmiuiiicated fortius by the piqie (Honorhi.s 111.), ho 
promised to make amends to the clnueh; but he died in 
1223 before doing anything to fnliil his engagement. 
Aljihonso framed a code W'hieh introduced sijveral bene- 
ficial changes into the laws of Ijis kingdom. 

Alphonso III., son of Alphonso 11., wa.s biu’ii in 1210, 
and succeeded his brother, Sancho II., in 1 248. Besides 
making war upon the Moors, ho w'as, like lu.s father, fre- 
quently embroiled with the church. In his reign Algarve 
became jiart of Portugal, Alphonso died in 1 279. 

Alphonso IV. was born in 1290, and in 1325 succeeded 
his father, Dionis, whoso death ho had ha.sl{tnod by his 
intrigues and rebellions. Hostilities with the Ga.stirians 
and with the Moors occupied many yeans of hLs reign, 
during which he gained some succe.s.ses; hut hy coiuseutilig 
to the hai-barous murder of Inez de Ca.stro, who wa.s .secretly 
espoused to his son Pedro, he has fixed an indelible stain 
on his character. Enraged at t]ii.s barbaroiKsi act, Pedro 
put Mmself at the head of an army, and devastated the 
whole of the country hetw'cen the Dcniro and the Minho 
before he was reconciled to his father. Alphonso died 
almost immediately after, on the 12th May 1367. 

Alphonso V., Africano , w'as born in 1432, and succeeded 
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his father Edward in 1438, During Ms minority he was 
placed under the regency, first of his mother, and latterly 
of his uncle, Don Pedro. In 1448 he assumed the reins 
of government, and at the same time married his cousin 
Isabella, daughter of Don Pedio. In the following year, 
being led by what he afterwards discovered to be false 
representations, he declared Don Pedro a rebel, and de- 
feated his anny in a battle at Alfarrobeira, in -which his 
uncle was slain. In 1458, and "wnth more numerous forces 
in 1471, he invaded the territories of the Moors in Africa, 
and by his successes there acquired his surname of “The 
African.” On his return to Portugal in 1475 Ms ambition 
led Min into Castile, where two piincessea were disputing 
the succession to the throne. Plaving been affianced to 
the Princess Juana, Alphouso caused himself to be jiro- 
claimcd king of Castile and Lconj but in the following 
year he was defeated at Toio by Perdinand, the hu'-baiid 
of Isabella of Castile. Alphonso went to Fiance to obtain 
the assistance of Louis XI., but finding himself deceived 
by the French monarch, he abdicated in favour of his son 
Juan. AVhen he returned to Portugal, however, he was 
compelled by his son to resume the sceptre, which he con- 
tinued to -wield for two years longer. After that he fell 
into a deep melancholy, and retired into a monastery at 
Cintra, where he died in 1481. 

Alphonso VI., the second king of the house of Braganza, 
was born in 1G43, and succeeded Ms father iu 1G56. In 
1G67 ho was compelled hy his wife and brother to abdicate 
the throne, and muh banished to the island of Torceira. 
These acts, which the vices of Alidionso had rendered 
necessary, were sanctioned hy the Cortes in 1GG8. Alphonso 
died at Ciiitra in 1G75. 

ALPIIOMSUS A Sancta Maria, or Alphonso db 
CARTA.GENA, a colobratod Spanish historian, -was born at 
Carthagcua in 1390, and died on the 12tli July 1456. 
Ho succeeded Ms father, Paulus, as bishop of Burgos. In 
1431 he was deputed by Juan II. of Castile to attend the 
council of Basle, iu wMcli ho made himself conspicuous by 
his learning. Ho was the author of several works, the prin- 
cipal of winch is a History of Spain from the earliest times 
down to the year 149G, printed at Granada in 1545, fol. 

ALPINI, Prospbro (m Latin Prosper Alpinus), a cele- 
brated idiysician and botanist, was burn at Marostica, in 
the republic of Venice, on the 23d November 1053. In 
his youth he served for a time in the Milanese army, hut 
in 1574 he quitted it, and wont to Padua to study medi- 
cine. He was admitted to the degree of doctor of physic in 
1078, soon after which ho left the university, and settled 
as a jjhysician in Campo San Pietro, a small town in the 
Paduan territory, at the invitation of its citizens. In the 
course of Ms studios he had paid particular attention -to 

AL 

T aking a general view of the earth’s surface, the 
continent of Europe appears to be no more than a 
great peninsula extending we.stward from the much vaster 
continent of Asia. Its shores are deeply indented by two 
inland seas connected by narrow straits with the Atlantic 
Ocean, and these in their turn are divided into gulfs that 
penetrate still more deeply into the land, and form a 
number of secondary peninsulas. The Mediterranean Sea, 
by its branches— the Gulf of Genoa, the Adriatic, and tlie 
iEgean Sea — forms the Iberian, the Italian, and Hie Greek 
peninsulas; and the Baltic Sea, extending northward into 
the Gulf of Bothnia, forms on one side the great Scandi- 
navian peninsula, and on the other that of Denmark. 
Save the last, aU these peninsulas of Europe are essentially 
mountain regions, traversed by lofty chains that occuiiy 
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botanical science; but the sphere of his present practico 
was too limited -to afford hun much opportunity of prose- 
cuting Ms favourite study. He wished particularly to 
extend Ms knowledge of exotic plants, by observing their 
economy and habits in their native sod. To gratffy this 
laudable curiosity an opportunity presented itself when 
George Emo or Hemi, the consul for the Venetian republic 
m Egypt, appointed Alpini Ms physician. They sailed 
from Venice in September 1580, and anived at Grand 
Cairo iu the foUoAving year. Alpini spent three years in 
Egypt, and by his iudustiy and assiduity greatly im- 
proved his botanical knowledge, ha-ving travelled along 
the banks of the Nile, visited every place, and consulted 
every person from whom he expected any new information. 
From a practice in the management of date-trees which 
ho observed in this country, Alpini seems to have deduced 
the doctrine of the sexual difference of plants, which was 
adopted as the foundation of the celebrated system of 
Linnams. He says that “ tho female date-trees ox palms 
do not bear fmit unless the branches of the male and 
female plants arc mixed together; or, as is generally done, 
unless the dust found in the male sheath or male flowers 
is sprinkled over the female flowers.” His treatise De 
Ifedicina JEgyptiorum contains tho first account of tho 
coffee-plant that was published in Europe. When Alpini 
returned to Venice in 1586 ho was appointed physician 
to Andre Doria, prince of Melfi; and during Ms residence 
at Genoa he was esteemed the first physician of his age. 
The Venetians were unwilling that the Genoese state should 
number among its citizens a person of such distinguished 
merit and reputation, and in the year 1503 ho was recalled 
to fill tho botanical chair in tho university of Padua, with 
a salary of 200 florins, afterwards increased to 750. He 
discharged the duties of Ms professorship for many years 
with great reputation, till his declining health intciTuirted 
Ms labours. He died of slow fever on the Cth February 
1G17, in the sixty-fourth year of his age, and was succeeded 
.as botanical professor by one of his sons. The genus 
Alpinia, belonging to the order Zingiboracoa), is named after 
him. Alpini -wrote the following works in Latin; — 1. De 
Mcdidna, JSgyptiorum Lihi m, Venice, 1691, 4to; 2. De 
Plantis JEffypti Ziher,YenkG, 1592, 4to; 3. De Bedsamo 
Dialogus, Venice, 1592, 4to; 4. De Prevsagienda Vita et 
Morte Mgrotantivm Idbri viL, Venice, 1601, 4to; 5. De 
Medidna Metitodica Libri adii, Padua, ICll, folio; 6. Da 
Jthapmdico Disputatio, Padua, 1612, 4to. Of all these 
works various editions have appeared; and besides these, 
two posthiunous treatises were published by his son — 
1. De Plantis Dxotids lAbri ii., Venice, 1627, 4to; 2. 
nistorioB Naturalis Erjypti JAhri iv,, Lugd. Bat. 1635, 4to. 
Several other works of Alpini remain in manuscript. 
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a large portion of their surface. But iu height and im- 
portance these are much surpassed by a great mountain 
zone stretching from tho south-east of France to the fron- 
tiers of Hungary, and between Italy and the plains of 
southern Germany, which is collectively knoivn as the 
Alps, and which must be considered as the most important 
feature in the ifiiysical geugi-ajphy of .our continent. Of 
the influence of this mountain system on the climate of 
the surrounding regions, on the distribution of animal and 
vegetable life, and, indirectly, on the poKtical condition of 
Europe, some brief notice here be given; but it may 
be well to remark that o-wing to the peculiar disposition 
of the greater masses wHch form this system, the Alps do 
not present so continuous a barrier as might be expected 
from a comparison -with other great mountain ranges. 
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Tlius if we take the great masses of the Himalaya in Asia, that which, from its superior height and its geological struc- 
the Andes in South America, or even such lesser raaiges ture, we call the main chain, is bent round from west to east 
as the Pyrenees or the Great Atlas, we find that they in a curve, slightly convex towards the south, till it becomes 
interpose a far more absolute limit between the regions parallel to the Mediterranean shore, and is mei’ged in the 
lying on their opposite flanks than occurs in respect to the chain of the Apennines. For reasons heieafter mentioned it 
Alps These are formed of numerous ranges divided by would appear that the limits of the Alps iii this direction may 
comparatively deep valleys, wliieh, with many local excep- best be fixed at the Col d’Altare, west of Savona, though 
tioiis, tend towards parallelism with the general direction the boundary commonly adopted is tliat of the Col di 
of the entire mass. This, between Dauphin^ and the Teuda, lyhig considerably farther to the west. At the south- 
borders of Hungary, foims a broad band convex towards eastern extremity of the Alpine chain the difficulty of iLxiug 
the north, and most of the rngm valleys lie between the its limits arises rather from the vague use of geographical 
directions west to east and south-west to north-east. But teims by ancient and modem writers than from the ph 3 ^sical 
ill many parts deep transverse valleys intersect the pre- structure of the region. Taking no account of the arbitiary 
vaihng direction of the ridges, and facilitate the passage proceedmgs of geographers who have included in the Alps 
not only for purposes of human intercoui'se, but also for the mountains dividing Bosnia fixmi Croatia and Dalniatm, 
the migration of animals and plants, and for cmirents of and regardmg only the natural features of the countiy, it 
air which mitigate the contrast that would otherwise he seems clear that the south-eastern extremity of the Alps 
found between the climates of the opposite slopes. must be looked for in the group of lofty peaks between the 

3nglu of The received opinion is, that the name Alps ia derived bead waters of the Isoiizo and those of the Save, iihose 
tlie name ^ root— aZjo or signifying height. This highest summit is the Terglou; and if we are not to mcludo 

has been connected by some writers with the Latin alb, all the mountain ranges of European Tuikcy and Crccco 
albus, white, referring to the colour of the peaks. Strabo withm the same dcsigmitioii, the plateau of the Karat must 
says that the name “AXma was formerly ''A Alp in be held to form the boundaiy between these ami the Aljis, 
soutli Germany — alpa in old High German — ^is exclusively Within these hunts the Alps extend from about the 4 Uh 
applied to mountain pastures. For the present the deiiva- to the 48tli parallel of N. lat., and fioiii about 5"' lU' to 
tiou must remain somewhat uncertain. 18° 10' R long 

laiuit, of To define the precise lunits of the Alps, as will be seen In every mountain system geographers ai-e di^pohod to Mum chain 
tliflAlps fully in describing the several groups, ia a somewhat arbi- regard the watershed, or boundary dividing the waters ri'theAljia 
tiary operation. To the W. they extend through a laige flowing towards opposite sides of the range, as maiimg 
liortioii of the French departments of Savoie, Haute-Savoie, the mam chamj and this usage is often justified by the 
llautes Alpes, and Basses Alpea, being divided from the fact that the highest peaks lie on, or very near, the 
inouiitain district of the Cevennes by the broad and deep boundary so defined. In applying this term in the ease 
ralley through which the Rhone flows from Lyons to of the Alps, there are, however, difficulties arising from 
the Mediterranean. The Jura range, usually reg^ed as their great extent and the iiumher of their branche.s and 
distinct from the Alps, is nevertheless closely connected ramifications. Many of the loftiest group.s ho ultogelhor 
on one side ivith the outer ranges of the Alps of western on one side of that which wo call the mam chain, ami at 
Savoy, and on the other with those of northern Sintzer- the easteim cxtiemity, where all the drainage is ultiniiitely 
laud. On the N. side the Alps are definitely bounded by borne to the Black Sea, wo must lie partly guided by 
the lake of Constance, the plain of Bavaria, and the low geological considerations in deciding which of soveial 
country exteiidmg from Salzburg to the neighboiwhoud of ranges deserves to bo considered pre-cuiinont, 

Yienna. By these they are completely separated from the Starting from the pass of Altare or Cadiboua, we.^t of 
mountainous chstnets of central Germany, which extend Savona, the main chfdn extends firat south-west, tlum 
through western Bohemia and Saxony in one direction to neiiily due west, to the Col di Tenda, but nowhere lisiug 
the Hartz mountains, and in the other to the Sudeten, beyond the zone of coniferous trees. Beyond that limit 
or Rieseiigebirge, of Silesia. Hence it happens tliat the the range is more lofty, and includes four peaks e.xeuufung 
drainage of the northern slopes of the Alps flows either to 10,000 feet m height, till the line dividing the waters 
the North Sea through the Rhine, or is diverted through flowing to the Adriatic, through the Po, fiom the short 
the Danube to the Black Sea, and no portion of it leaches streams that flow into the Gulf of Uenoa, reaches the 
the Baltic. The easteim limit of the Alps is not easily Mont Euclia&trayo. Beyond that point, although the lino 
defined witli accuracy. The region of high liiUs, chiefly of watershed is very sinuous, its general direction for a 
formed of tertiary strata, that extends from the left bank distance of about 75 miles i.s nearly due north. On the 
of the Mur into Hungary is continued by the north side east ade the waters run to the I’o; on the west they flow 
of Lake Balaton to the Danube near Btida; and some through the Durance to join the Rhone near Avignon, 
geographers see in the hilly district that stretchra thence The most considerable peaks in the range immoiliately 
to the northern Carpathians a connection between that north of the Moat Eiichastraye are the Grand lUobureut 
range and the Alps. For practical purposes it seems that and the Aiguille de Ghamheyruii ; hut lliese are much 
the line of depression, partly formed by the valley of the surjiassed by the Monte Viso, which is the highest peak 
Mur, through which the railway is carried from Vienna to in the range dividing Piedmont from Daiiphiui On the 
Laybach, may be considered as the eastern boundary of north side of Monte Viso the main chain dimiiiihhe.H imicli 
the Alpine chain. On the southern side the difficulty of iii average height, and presents no iiromiiicnt peaks until 
fixing the precise limits of the Alpine chain is still more ue reach the Mont Tabor. That siumnit forms ihc apev 
apparent. For a distance of some 350 miles, from the neigh- of a salient angle whidi the main chain here presents on 
bourhood of Turin to that of Gorizia, the boundary is the side of France. For a distance of about 241 iniltss thi.s 
.suflicieutly obvious. _ The mountains subside into the con- extends eastward to the prominent peak of the Roclio 
tmuous plain which includes the greater part of Piedmont, Melon, w'hich may be considered as a re-entering angle hi 
Jjombardy, and Venetia; and their drainage is all borne the great rampart by whicli Italy is guarded from her 
oastivard to the Adriatic. But on tlie west side of Piedmont northern neighbours. Here the main chain resumes its 
the Alpine chain dividing Italy from France extends nearly northerly direction, and attains a greater average height 
due southward till it approaches to tho Meditemnean in the than it had lueviously exhibited, .Scvoiral of tlie p'rouiuicut 
neighbourhood of Nice. About 40 miles north of tliis city, peaks in the range connecting the Roche Melon with Mont 
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nianc exceed 11,000 English feel in height, though they 
are much surpassed hy the highest group of the Graian 
Alps, lying on the side of Piodiuout, and that of the 
Tarentaise Alps in Savoy ; wlule there is in this part of the 
mam range but one considerable depression, which is that 
crossed by the road of the Little St Bernard. In the range 
crowned by the summit of Mont Blanc the Alpine fthnin 
attains its highest elevation. From thence to the Pass of 
St Gotthard its general direction varies between east and 
nortli-east. To the east of hlont Blanc a comparatively 
low tract allows of several comparatively easy passes 
between Switzeiland and Piedmont, one of which has long 
been famous as the Pass of the Great St Bernard , but from 
iliat to the Simplon Pass, a distance of about 52 miles in 
a straight line, or about 75 miles if measured along the 
watershed, the main chain prcscives a greater average 
height than in any other part Several peaks lying in the 
dividing ridge, such as the Grand Combin, Matterhorn, 
Lyskamm, and Monte Rosa, exceed 14,000 feet in height; 
and those are rivalled by at least six summits on the north 
side of the same ridge, which at two points only sinks 
below the level of 10,000 foot. Tlio Simplon Pass corre- 
sponds to what may be called a dislocation of the main 
chain. From thence to the St Gotthard the dividing ridge 
runs nearly due north-east, and docs not present any 
dominant summit excepting the Monte Leone. On the 
cast and south-east side of the St Gotthard Pass, as far as 
that of tlio Maloya, the lino of ivatorslied between the 
alHuents of the llliino and that of the Po is determined by 
what may bo called accidental conditions The chief 
nuauitaiii ridgc.s, winch culiniiiato iii tlie Ciiiia Camodm, 
Piz Valrlieiu, and Taiuboliom, instead of being arranged 
along the parting of the waters, lie in a transverse direc- 
tion, and heiico the natural frontier of Italy is here more 
broken and iiTcgular than elsewhere ; and it is only on the 
south side of the Maloya Pass that tlio mam chain assinnos 
a tolerably continuous direction from west-south-west to 
east-norlli-cast, as between Piz Giiz and the Bernina Pa.ss 
it rises into the lofty group whoso dominant peaks are 
Piz Trcmiiggia, Piz Bernina, and Piz Cambrona. Ea.st- 
w'ard of the Berunia Pass the same diicction ia presoiwod, 
ami in the range including the Oornn di Caiupo, Monte 
Eembrusca, and Monte Fosoagno the level scarcely sinks 
below 9000 feet; but beyond the last-named summit, 
in the space lying bctw'cen the Lower Engadinc, the head 
wators of the Adige, and those of the Adda, the semblance 
of a continuous ridge forming the w'aterslicd between the 
lim and tlio Adriatic altogether disappears. If we adhere 
to the usage of designating a.s the main chain the ridges 
w'hich part the waters flowung in different directions, it 
must he owned that the disposition of the chief mountain 
masses has no connection with the direction of that chain. 
Lying between tho great mass of the Orteles Alps to the 
siaitli and the considerable group of the Silvretta Alps on 
the north side of the Inn, the greater part of the mass in 
question is dmmed by streams that flow into the latter 
river; but tho arrangement of the valleys seems to bo 
largely duo to erosive action. Few summits in this part 
of the main chain exceed 10,000 feet, the highest being 
Piz Scesvenna, on the east side of Val Scarla. 

The break in the continuity of the Alpine chain marked 
by the deep valley through which the main branch of the 
Adige descends, first southward and then eastward from 
its source to Meran and Botzeu, is one of the most remark- 
able features in the orography of the Alps. The little 
lake which is regarded as the chief source of the river lira? 
within less than five miles of the Iiin, where that river 
enters the Tyrol, and no apparent barrier divides the lake 
from tlio Inn valley. Eastward of this limit the Alpine 
chain exhibits a degree of order in its general arrangc- 
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ment which it is impossible to tmee in its wostein and 
central portions For a distance of some 250 miles a 
broad zone of crystalhne rocks extends from west to east, 
ll.auked on the north and south sides by parallel zones of 
sedimentary rocks, chiefly belonging to the older secondary 
foimations. Two groat valley systems on the opiiosite 
sides of the cential zone closely coincide with those 
geological boundaries, and mark out in the physical aspect 
of this region the limits between tho central and the 
secondary zones In the former are situated all the 
highest peaks of the eastern Alps For a distance of 
.about 140 miles, from the Schafkogol, south-east of 
Nauders, to the Markkahrspitz, the average level of the 
mam cham is nearly as high as in any equfdly long section 
of the ceiitial or w^esteni Alps. There is one very con- 
siderable depression which is marked by the Brenner Pass, 
but elsewhere in that long barrier there are but three 
points where tlie range is passable by beasts of burden. 

Between the two main sources of the Adige, at the Reschen 
Scheideck and the Brenner Pass, the considerable groups 
of the Oetzthal and Stubay Alps attain a great aversige 
elevation, though two points only — the Wildspitz and the 
Weisskugel — surpass tho level of 12,000 feet. The 
drainage of these groups is mostly carried to the Inn, and 
the line of watershed, about 63 miles in length, is much 
less direct than in tlie more easteily portion of the chain. 

This extends nearly duo east for about 90 miles from the 
Brenner Pass, nowhere falling below the level of 8000 feet, 
and in two pronunent peaks — ^the Gross Venediger and tho 
Gross Glockner — ^nsing considerably above the limit of 
12,000 feet At a point somewhat north of the Mark- 
kahrspitz the central chain divides into two parallel ranges, 
between which lies tho upper valley of tho Mur, This 
river flows for a distance of fully 80 miles nearly due east, 
till at Bnick-an-dor-Miir it turns southward to approach 
tlie Drave, and ultimately joins that stream. Various 
reasons combine to induce geographers to regard the more 
northern of tho two ranges above mentioned, which divides 
the Enns aud other minor trilaitaries of tlio Danube from 
those of the Dmve, as constituting the eastern extremity 
of tho maiii chain of the Alps. This extends a little north 
of duo east for more than 110 miles, with a comparatively 
low mean elevation, from the Arlscharte to tlie Seminering 
Pass, which wo regard as the eastern limit of the main 
chain of the Alps. 

Mea.sm’ed along the watershed, as abov'e defined, but 
without taking into account the minor sinuosities, which 
would considerably increase the total, tho length of tho 
main chain is about 790 English miles. 

For ages before there existed any correct knowledge . f passe.? of 
fho configuration of the Alpine chain, tho needs of war and **‘0 Alps, 
commerce had nrged the people dwelling on tho opposite 
sides of the great barrier to seek out tho easiest aud most 
direct routes for traversing it Hence the chief passes of 
the Alps have been known and frequented from a period 
antecedent to authentic history, while until a quite modern 
period httle attention was given to the parts of the chain 
which did not lie in or near tho lines of traffic. It is 
highly probable that many other passes, affording the 
easiest means of communication between adjacent valleys, 
have been known and used by tlie native population from 
a very remote period, but only those whi^ served for 
international purposes of war or peace became known at a 
distance, and are alluded to by ancient writers. A pass is 
a deprmion between two adjacent mountains, and the 
track is usually carried over the lowest part of that depres- 
sion ; but nevertheless nearly all the passes of the Alps 
involve a long ascent to reach the summit, and a long 
descent upon the opposite slopes. Hence the Romans, 
who were the first semi-civilised people to make extensive 
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use of tlie Alpine passes, applied to eacli of tliem the term 
^{ons. The same names, more or less modified in the 
middle ages, have been preserved in the dialects of Latin 
origin that prevail throughout the western half of the 
Alpine chajn, and the modern name for the cluef passes are 
still Mont Gen^vre, Mont Cenis, Mont Isdran, Petit Mont 
St Bernard, Grand Mont St Bernard, Monte Moro, and 
Monte San Gottardo. In moro recent times, since 
geographers have attempted to fix the names and positions 
of the chief summits of the Alps, they have been con- 
tinnally misled by the supposition that a name of high 
antiquity designating a mountain must belong to some 
prominent peak. The errors arising from that source have 
not yet disappeared from geographical works of high 
repute, but in point of fact each of the names above 
ennmorated belongs solely to the pass, and there is no 
neighbouring peak entitled to the same designation. The 
more important passes of the Alps are emunerated in the 
following description of the chief groups of the Alps ; but 
it may be here remarked that the diractioii of the main 
routes for trafiic is not exclusively determined by the 
position of the lowest and easiest passes over the mam 
chain The configuration of tlie moimlains is such that a 
traveller proceedmg from Italy to France, Switzerland, or 
Germany, after crossing a comparatively easy pass over 
the main chain, may find it necessary to traverse a second 
and loftier pas? over a lateral chain, or else follow a 
drcuitouB route that may double the length of lus journey. 
Thus a traveller going from Turin to Lyons, who should 
take what appears to he the direct course over the pass of 
Mont Geulvre, the easiest in the whole range of tho 
western Alps, find on descending to Brian^on that he 
must cross the much higher and more difficult pass of tho 
Col de Lautaret, or else descend along the Durance till it 
emerges into the lower country near Gap, and thus more 
than double the length of his journey. Including the 
Semmering Pass, there are now not less than 60 mpine 
passes that are traversed by carnage roads; and besides 
three lines of railway now open for traffic, several others 
are in course of construction. 

Ancient Fi'om the time of Julius Ctesoi' dovrawuids, the Homans, in tho 
divisions of prosecution of thoir policy of universal dominion, or for the purpose 
the Alps, of maintaining commnmcation with their military colonies, had 
become acquainted with all the easiest and most semceable passes 
of tlie Alps, and wore thus naturally led to attach names to tlie 
chief groups. As their acquaintance irith the entire region was 
veiy incomplete, the exact boundaries of these gi'oujis were imper- 
fectly understood, and the denominatiotts adopted by them weie 
never accurately defined. As might have been expected, tlie 
divisions thus roughly established had reference rather to the aspect 
of the mountains as presented to one travelling from Italy towards 
the north or west, than to a general view of the physical confoimar 
tion of tho entire region. Hence the ancient divisions are essentially 
defective, as tailing no note of some important groups, or including 
under a single designation groups entirely distinct, notwith- 
standing these defects, the ancient divisions have been adhered to 
by aE but a few modem geographers, and it is therefore desirable 
to record them separately. 

1. Mantim Alps (Aljes Maviiim8e).-—Tliese included the portion 
of the main eham dividing south-western Piedmont from the coast 
of the Mediterranean, and extending northward to the neighbour- 
hood of the conspicuous peak of Monte Yiso. 

2. Oottian Alps (Alpes Cottise or Oottoie) included the portion 
of the main chain dividing Piedmont from bauphind and Savoy, 
and extending from Monte Yiso to the neighbourhood of the Mont 
Cenis. The name appears to be derived from Cottius, fte king or 
chief of a powerful tube who ruled the greater part of this region 
when the paramount authority of Augustus was estabhshea in 
Cisalpine (Jaul. 

3. Oraim Alps (Alpes Graiee).— Under tliis designation was 
known tho great group of mountains between Turin and tiie nppa: 
Yal d’Aos^ and the portion of the main nbain lying between tiie 
Mont Cenis and the Little St Bernard. Pliny and othrar Latin 
writers derive the name from the legendary passage of a body of 
Greeks led by Hercules through this region ; but tho true derivation 
is probably from some lost Cdtic appelktion. 

4. Femhe Alps (Alpes Penninse} was the name appIM to the 


great range including Mont Blanc and Monte Ilos<i. uluch, from 
tho time of Julius Giesar, if not eaiher, was recognised as the highest 
iwrtion of the entire ebain. Tlie woi-d Pen or Ben is still in use in 
the hving dialecte of tlie Celtic slock as a common di'signation for 
a conspicuous mountain, and was eeitaiiily iii use in tlie speech 
of this p.nrt of Cisalpina Gaul, wlioie many other Celtic teims .arc 
preserved in tlie local names The I’onian desigu.iliou Jitpilct 
Penmnus wm undoubtedly taken from tho Celtic loot, but the 
asserM use of tho name Pen for a iliviinty by tlio imtive tribes is 
not estabMied by valid evidence 

5 Lepofdine Alps (Alpes Leponliii.uy — It would appeal that this 
denomination was oiigmally rostilcted to the parts ot the m.im 
chain lying on citlier side of the p.ass of St fiottbard, ineluilmg tlie 
SOU! ces of the nver Ticino, with those of its tuhnt.m(‘s, of uliuh 
the most important is the Tota or Toeem, di.iinnjg the i.mgc 
between the neighbourhood of the Simplon P.iss and lb.it of the 
Gnes. The name is derived from the Lopoi.tii, a tube ol doubt I'lil 
extraction (Rhastian, accouhng to Stiabo) who mli.ibited the mam 
valley of the Tessin oi Ticino, the up]ier paitof wliieli is stdl e.dled 
Yal Leventimu Tho eastern limit ol this group ua.s iisii.ally iived 
at the p.iss of San Bcrnaifbuo. 

6 Jlhodmn Alps (Alpes Phnlieas) deiived tlieir n.inic fumi the 
PiLicti, a powerful tribe or n.alion holding a largo li.iel of tcrnlorv 
w'hich apjieais to have extended from the souioes of tin' lllmie .ind 
the Tieino on the west, to those of the Adige and the .''.il/.i on the 
east. The .nea included under tins viigiie lieadnig is at least cipuil 
in .area to lliat of tlie five divisions hitherto ciiiimemted. 

7. Nmk Alps (Al]ics Noricffl).— Under tins name the cnliic 
region lying noith of the Diuve, and extending thence to llio valley 
of tiic Banubc mi the north and the plains of ilung.iry on the east, 
eras included. 

8 Oarnic Alps (Alpes Ciinicie) — This maine was given to the 
mountain tiiict lying hetivoeu the uppei Brave and the low country of 
Fnuli By some WTitors it has been limited to the ningt's th.it teed 
UieTagluinento {Tihimtus) and its tnlmt.ii’ics ; liy otlieis the i.mgc 
seems to have been held to extend lioiii the somcei, of tin* Pi.i\e to 
those of the Save. The iiiaine Ctinim is .still in use iu Pi mil, but !>. 
slnctly limited to the basin of tho Tagliamento. 

7. Julias, Alps (Alpes Julia;)— This designation has bwn still 
more vaguely used by ancient and niodeni geograiiheiR llnm any ot 
the preceding. The lofty giou]! of iK'aks erowneil by the Terg'l<iii, 
and lying hetweeu Ihclie.id wateis of tho Ison/o anil Ihosc ol tin- 
Save, imuoubtedly foniis the chief nueleus of the ltouj) dist ingiiislied 
by this name; but it also aiipeais to have meludeil the liinge, of 
eastern Friuli, wliieh province, as well as the Alps m ipie'dioii, look 
its name flom tho Eoraan Fomin Jiilii, now known as Civiihile. 

By others, and oven by coutempovary Italian wiiltis, the ti'im 
Julian Al^ is made to extend soutliwiinl through the disliiet of 
Eoiat hetweeu Cormola and the shores of tho Adinitie, and thenea 
through Croatia to the frontiers of Bo.snia. A gieat paiL of this 
district is an undulating plateau, in ^mt not attaining to 20no feet 
above the sea-level, to wliieh by no stretch of language ran tho 
term Alps be propeily applied. 

Inaddjtion to the OTOujisabove mentioned some writers li.ive enume- 
rated the Binan’c A (Alpes Dinarictc), and indudo under that term 
the mountain range extending along the wc-stern frontier ol IJosiiia. 
Tlusisaportionofthee.\tcnBive mountain system ofEuropeiin Tiirkc'y, 
whichm onedirectionincludes the Balkan, and in anothor is coiitlnmVl 
through Albania into Greece. The Romans j irobal dy applied to tlic.e 
the designation Alps as some of their later writers diil to the, Pyrenees 
and tho mountains of southern Spam; but it can im-iely eaire 
confusion to spealc of them as a ixniion of thegri'at sy.sli'm to which 
the name Alps sjiecially applies. For tlie ie.asons uli I'.idy mentioned 
it is impossible to regard the ancient gi'oups above emimemted a? 
affording a satisfactoiy division of the region under wmsuleration ; 
but so far as they can bo made to coivespond with Uie, divisions 
suggested by a more exact knowledge of its pliysieiil C(mllgiii'.ation, 
it seems desirable to retain tho eslablislicd nomenclature. 

Actual observation of the Aljiino region lliroiigh the Mod^ 
greater part of its extent, or even the careful study 
accurate models, must convince any one who scck.'S 
divide it into groups that it is not possible to do tliis by gimtps. 
adhering rigidly to any single test or rule. In a general 
Tvay, it is natural and desirable to include under tlie same 
name mountain masses that are not divided by a broad 
and deep opening; but it is soractimes moro convuiiicnt to 
include in one group disjoined masses that have some 
natural connexion -with each other, rather than multiply 
groups to an inconvenient extent. In some cases the 
geological structure may supply a rational ground for j>ro- 
ferring one arrangement to another, 'when ihc choke would 
oUierwise be arbitrary; and in a few cases it may be well 
to yield something to ancient usage, based upon poHtical 
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or btlinological giounds Accurate knowledge of the Alps 
IS so recent that few attempts have "been mado to establish 
a general division of the entire region, and it cannot be 
said that any one arrangement has obtained such general 
recognition as not to be open to future modification ; but 
there is a pretty general agreement as to the mam features 
of that here proposed, to which a few general remarks 
must be premised. 

■^Yhateve^ may have been the original cause of those 
disturbances of the earth’s crust to which great mountain 
chains owe their existence, it is generally, though not 
universally, true that the higher masses (formed of rocks 
geologically more ancient) are found towards the central 
part, and tibat these are flanked by lower ranges, composed 
of more recent rocks, which surround the central groups 
very much as an outer line of entrenchment may be seen 
to surround a fort. In most cases it is not possible to 
descend continuously in a nearly direct hne from the crest 
of a great mountain chain to the plains on either side, for 
there are usually intermediate valleys, running more or 
less parallel to the central range, which separate this from 
outer socoudary ranges. These, in their turn, are often 
accompanied by external ranges, intermediate between 
them and the plains, and related to them as they are to 
the central ranges. The type of arrangement here described 
is more or less traceable throughout the greater part of the 
Alps, but is most distinctly exhibited in the eastern por- 
tiou lying between the Adige and the frontia’ of Hungary. 
Wo have a central range, composed mainly of crystalline 
rock j a northern range, formed of secondary rocks, sepa- 
rated from the first by the great valleys of the Inn, the 
Salza, and the Euns ; a southern range, somewhat similar 
to tlio last in geological structure, divided from the central 
one by tho Rionz, or east branch of the Adige, and the 
Dravo. Elanlcing tho whole, as an external entronchmont 
on tho north side, are the outer ranges of the Bavarian 
Alps, of tho Salzkammcrgut, and of Uiipor Austria, to 
which correspond on the south side tho l^Ionti Lossini, 
near Verona, tho mountains of Bccoaro, tlioso of the Setto 
Ooniuni, and the considerable masses crowned by tho 
summits of tho Grappa, the Col Vicentino, tho hlonto 
Cavallo, the Monte Matajur, and Monte Nanos. \Vhcrc, 
as in tho cases above mentioned, tho secondary ranges of 
tho Alps rise to a greater altitude, and are completely 
separated from tho neighbouring portions of the central 
chain, it is impossible not to distinguish them as distinct 
groups j but tho outermost ranges, which rarely rise above 
tho forest zone, are in all cases regarded as appendages of 
the adjoining groups. These outer ranges are called in 
German Voralpm, and in Italian Prealpij and it is to bo 
desired that equivalents should be introduced in other 
European languages. A complete catalogue of the peaks 
and passes of the Alps would exceed the limits of this 
article, but it seems desirable to append to each of the 
main groups in tho following arrangement the names of 
the more conspicuous summits, with the height of each 
above tlie sea-lovel in English feet Ho limit of absolute 
height has been fixed in selecting tho peaks here enume- 
rated, as the highest summits of the less lofty groups would 
appear insignfficant in those whose average elevation is 
much greater. The more important passes are also enu- 
merated, distin^shing those traversed — (1) by carriage 
road, (2) by bridle-path, practicable for beasts of burden, 
and (3) by footpath; and (4) snow passes, involving the 
necessity of crossing snow-fields or glacier 

Main Divisions of ctb Alps. 

1. Maritim Alps , — On examining a map of the region 
where the chain of the Alps approaches the shores of the 
Mediterranean, it will be seen that, about 00 miles 
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H.N.W. of Mice, and about 20 S.S.W. of the Monte Viso, 
several valleys diverge in various directions, disposed, 
roughly speaking, like the rays of a fan. These are form eel 
by a number of ridges which converge towards, although 
they do not actually meet at, tho Mont Enchastraye or 
Girna dei Quattro Vescovadi, On the west side one of 
these ndges divides the upper valley of the Ubaye from 
that of the Verdon, and sends out a branch ■which sejia- 
rates the latter from the Bliione. A third ridge divides 
the Verdon from the Var, and a fourth separates this from 
its mam affluent, the Tinda. As already mentioned, tho 
range extending S.E. from Mont Enchasiraye is regarded 
as the mam chain of the Mantime Alps, and extends, ■with 
numerous diverging secondary ridges, in a curved lino, 
gradually approaclung nearer to the coast till it is merged 
in the chaui of tho Apennines. To fix the limit between 
the Alps and the Apennines in this direction is necessarily 
a somewhat arbitrary process, and different criteria may 
be apphed wntli different results , but it seems most natural 
to fix on the depression west of Savona known as tho 
Col d’Altaro or Col di Cadibona, over which the road is 
carried which leads in one direction to Alessandria, and m 
the other to Montlovi. This is by far the lowest dciires- 
aion in tho barrier dividing the Adriatic from the Mediter- 
ranean, the summit being only ] 608 feet above the sea- 
level; and during the Miocene epoch it formed a strait 
connecting those seas. In modern times tho project of 
utfiismg the same pass for the construction of a canal to 
connect the Po with tho Gulf of Genoa is an illustration of 
its geographical significance. On the north sido of the 
Mont Enchastrayc, a comparatively low pass, Col de 
VArgentih'e, divides that mountain from tho adjoining 
portion of the main chain. Tins might properly bo regarded 
as tho northern limit of tho Maritime iUps, but ancient 
usage has indudod in that group the ranges that cnclo.so 
the Val Maira, and separate it on one sido from tho Stura 
di Domonto, and on tho other from tho Vraita. Conform- 
ing to that practice, we fix tho northern limit of the 
Maritime Alps at tho Col do Longob, S.E. of tho peak of 
Monte Viso, connecting the hood of Val Vraita in Pied- 
mont ■with the sources of tho Ubaye in Franco. 

Chief Peals of (he Marlthm Al^ts. 

(Tlio Iici^lils me elvon in Bngli&lt feut.) 

Monte Gale 5,649 Monte Matto 30,280 

Monte Frontb 7,198 MontTinibras 10,228 

Wonto Bertrand 8,209 Mont KncI)ft,strayQ 9,747 

Roccadell’Abisso .9,193 Grand Rioburont .11,142 

Cima dei Gelo-s 10,433 Aiguille do Chambeyron 11,155 

Rocca dcir Argentorn 10,017 Fomte Ilauto do Mary 10,587 

Chief Passes of the Mwritvne Alps. 

Col di Ran Beniardo (Albonga to Garessio), carriage road 3301 

Col di Kava (Oneglia to Ormca), carnage road 3150 

Col di Tenda (Tenda to Cuneo), carriage road 6158 

Col delle Finestre (S. Martino to Entracque), footpath 8189 

Col delle Oereso (3. Martino to Valclien), footpath 8412 

Col di Froma Morta (Val Tinea to Valdieri), tii'idle-path 8839 

Col della Lombarda (Val Tinea to Vinadio), footpath 7858 

Col di Sta. Anna (same), footpath 8009 

Col de Pounac (San Stefono to Borscsio), footpath 8300 

Col del’Argentibre (Val. of the Stiuu to Barcelounette), Lndle-patli 6045 

Col de Sautron (Val Maira to Baroelonnetle), footpath about 8000 

Col de Lauzanier (Val Tinea to the Ubaye), footpath about 8300 

2. Oottian Alps . — ^In the well-known panorama pre- 
sented to an observer who takes his stand on the Superga, 
or some other eminence near Turin, the most distant 
objects are the peaks of the Maritime Alps south of Cuneo 
and, exactly in tho opposite direction, the great mass of 
Monte Rosa. In the western horizon, subtended by this 
chord, about 120 miles in length, the eye follows the 
irregular curve traced out by the main peaks of the western 
Alps, that separate upper Italy from France. More than 
any other part of the Alpine chain, this is characteoised by 
extreme irregularity in the disposition of the mountain 
masses and the chief valleya On the west side the pre- 
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vailing direction seems to be from soutb-west to north-east, 
while on the east side it is more nearly from west to east; 
but the valleys and the ridges that enclose them are often 
curved or irregularly sinuous. Convenience seems to confirm 
immemorial usage in subdividing this region into two or 
more groups ; but it is not easy to decide how this is to be 
effected. The great valley of the Dora Riparia, and the 
low passes connecting it with the valley of the Durance, 
seem to afford the most natural division. Ancient and 
modem usage being alike opposed to this, it appears that 
the valley of the Oreo in Piedmont and that of the Arc in 
»Savoy, with the connecting pass of the Col del Carro, may 
best be taken as the boundary between the northern and 
southern poi-tions. The latter is distinguished as the group 
of the Cottian Alps. This includes a number of secondary 
ridges that extend from the main chain on the side of 
Piedmont, with a general direction from west to east; and 
on the French side one considerable range, stretching south- 
west from the neighbourhood of Monte Viso, that divides 
the Ubaye from the Guil, besides a lesser parallel ridge lying 
between the Guil and the head waters of the Durance. 


Chief Peaks of the Cottutn Ali^s 

Monte VwQ 1*2,605 Mont Albaron .. .12,014 

Monte ileidassa 10,991 Mont Chardoimet . . .. 12,373 

Mont Albergian .. . . 9,990 La Levanna 11,616 

Roche clu Grand Gahbiei ..10,637 Pointe da Sainte Anne, or 

Mont Tabor 10,436 Pto des Orches. . about 11,000 

Roche d’Anibin . . ..11,096 Roche Brnno .. 10,906 

Roche Melon 11,621 Mont Chaberton . .. . 10,258 

Ciamarella 12,081 


Chief Passes of the Cottian Alps. 

Col de Loiiget (Val Viaita to the Ubaye), footpath ... 8,727 

Col de St voran (Val Viaita to Queyras), footpath 9,564 

Col do la Tiavoraotte (Ciiasolo to Abnba), footpath 9,827 

Col de la Croix (La Tour de Luaeine to Abriba), brulle-path. . .. 7,611 

Col do Se^triferea (Pignerol to Cesanne), carnage road 6,335 

Mont Genfevre (Cesanne to Bnangon), carnage road ... 6,102 

Col d'Izouard (Queyias to Bnan^on), bndle-path about 6,600 

Col des Echelles dePlanpinet (Bardonn^che to Brian 9 on), footpath 5,873 

Col de la Rone (Bardonn&olie to Modane), bridle-path 8,334 

Col d’Etiaelies (Baidonnhche to Bramans), footpath 9,301 

Col du Clapiei (Biamans to Suaa), footpath . . 8,107 

Mont Gems (Susa to Lanslebonig), carnage road 6,772 

Col de I’Autaiet (Viii to Lanslebonig), snow 10,170 

Col do Coloiin (Ala to Lanalebourg), glacier 10,662 

Col de Sea (Groscavallo to Lanslebonig), glacier 10,151 

Col (lella Crooetta (Groscavallo to Ceresole), footpath 9,179 

3. Dauphin^ Alps . — On the west side of the Cottian 
Alps, and separated from these by the broad valley of the 
Durance, rises a group of lofty peaks, surpassing them 
considerably in height, and almost completely isolated 
from their neighbours. This group has not usually been 
included amongst the Cottian Alps by geographers, and 
it is more natural to regard it as the nucleus of a distinct 
division constituting the Dauphin4 Alps. On the north 
side of this central mass, and separated by the valley of 
the Romanche and the Col de Lautaret, is a considerable 
group, includmg three principal ridges, whose direction is 
nearly due north and soutli, separated from the neighbour- 
ing mountains of Savoy by the deep valleys of the Arc 
and the Isfere, which may best be regarded as an outlying 
portion of this division. On the south side of the main 
group another outlying mass, which on one side feeds the 
cliief sources of the Drac, and on the other several short 
tributaries to the Durance, must also he included in this 
division. The ranges of secondary rocks lying west of the 
broad valley between Grenoble and Chamb^ry, which are 
geologically and orographically a southern extension of the 
chain of the Jura, are at the same time exactly parallel to 
the northern ranges of the Dauphind Alps, and must be 
regarded as the outer range or “Border Alps” (Fora^ 2 ^«i) 
of the group. The only doubt in fixing the limits of the 
Dauphin^ AJps is as to the boundary between their northern 
group and the adjoining mass of the Cottian Alps. It 
Kjems that this may best be fixed at the Gol de GaUhier. 


connecting the chier source of the Durance with the valley 
of Valloires m Savoy. 

Chief Peaks of the BauphinS A Ips 

Pic lies Ecrim, or Pointe Grandes Rousses 11, S?."! 

des Arcines 13,462 Taillefer 9.3S7 

La Meije, or Aignille tin Pic ile Belledoiiiie . .. . 9,7So 

Midi do In Grave .. . 13,081 Pic du Fu'ne 9,203 

Pic iVAilefroide .. . about 13,000 Pic Boiivoiiin . llj.'iOS 

Mont Pelvoux (highest peak) 12,973 Dornullouse 10,571 

Picd’Olan.. . . ..11.739 Chamediaiule . .. .6,847 

Aiguille d’Arve (highest) 11,529 Mont Giauiei 6,3 tS 

AiguilledelaSansse(lngh'st) 10,896 DeiitduCh.it ... ..5,302 

Chief Passes of the Dauphuii Alps 

Col de Galibier (Briaiifon to St Jlichel), tooti>.atli 9,1.54 

Col de Laiitaiet (Moiiestierto Boiirg rrOisans), caiiiage loiul 6,791 

Col des Eciins (Vallouise to La Biu.ude), glacier 11,071 

Col du Glacier Blanc (Vallonise to La Grave en Oisaiis), ghuMor 10, .811 
Col de I’Echanda (Vallouise to Monestier), biidle-path ,. 7,936 

Col de la Lauze(St Christoplie to La Grave en Ois.ins), glacier , 10, .509 
Col de Venose (Venose to Frene}*), biidle-p.ath ... . ... . 5,2‘i2 

Col de S.ais (La Blrarde to Val Godeni.-ir), glacier 10,289 

Col de Cflai (Vallouise to Val Godeiii.'ir), glacici . .. 10,092 


Col des Tourettes (Oiciferes to Ch.iteaurou'c), footpath . .. 8,465 

Col de Flnfemet (La Giave eii Oisaiis to St Joan de Mauueiiuc), 

footpath 8,826 

Col de la Croix de Per (Doing d'Oisaiis to St Jcian do Maiiiieiiiie), 

budle-path 6,500 


4. Graian Alps — The lofty group of snowy inountuiiis 
lying between the plain of Piedmont and Mont Blanc has 
from a remote period borne the designation Graian Alps. 
To the north they are bounded by the Val d’Ao.sta, and to 
the south by the valley of the Oreo; but on the west side 
the boundaiy is not so easily determined The portion ot 
the main chain dividing 8avoy from Piedmont, between 
the Levana and Mont Blanc, must undoubtedly bo in- 
cluded in this division; but it is not so easy to dotennini* 
the relations of a group of lofty summits that arc divideil 
from the rest of the Gmian Alps by the upper valley of 
the Isfcre, filling the space between the upper cour.se of 
that river and that of the Arc. This hs furtlior geologically 
distinguished by the fact that tlio higher sumiiuts ai‘c 
chiefly composed of nearly unaltered sedimentary rocks 
This group has by some writers been associated witli the 
mountains of Beaufort, lying between the Isero and tlie 
Arly, to form, with some subordinate branches, a grouj) of 
south Savoy Alps ; but we prefer to adhere to the older 
usage of those who have united them with the Graian 
Alps. The exact boundary between those and the Mont 
Blanc group may best be fixed at tlie pass of the Little 
St Bernard, the lowest in the main chain between the 
Mont Ceiiis and the Simplon. 

Chief Peaks of the Oramn .4 Ips. 

Main Cham La Gnvola 1.3,028 

Grand Apparoi 11,494 Bocoa di Non.-i lll,3S4 

Aiguille de la Sa.ssibie 12,326 Mont Eniiliiw 11,677 

Mont Bass-ac 11,200 Piinta di Torsha 11,503 

Ornielunc 10,833 Havop Croup 

Ruitor 11,480 Grande Motto about 11,800 

Piedvmitese Group. Giando Cassa 12,7.S0 

Grand Parailis 13,300 Dent Paimseo 12,137 

Tour du Grand St Piei re... 12,069 Roche Clievriere 10,765 

Punta di Lavina 10,824 Mont Pouiri 12,491 

Bee d’lnvergnuon. ... about 12,100 

Chief Passes in the Graian 

Col del Carro (Locana to Lanslebourg) , glacier 10,292 

Col de Gkileso (Locana to Tignes), snow 9,8."n 

Col de Gailletta (Tigne.s to Val do llliQme.s), glacier 10,049 

Col Vaudet (Tignes to Val Gnsanehe), snow 9, .305 

Col du Mont (Sainte Foi to Val Gnsanehe), footpatli 8,63.5 

Pass of Little St Bernard (Boiii-g St Maurice to Aosti), car. rf>.id 7,192 
Col dela Croix do Nivolet (Ceresole to Val Savaranche), bridle path 8,62 1 

Col de Grancrou (Cogne to Noasca), glacier 11 03 1 

Col de Telleccio (Cogne to Lnania), gl.acicr 10,925 

Col della Nouva (Ponte to Cogue), glacier 9,664 

Col do Lauzon (Cogne to Val Savarancho), bridle-path about 9,500 

Fenutre de Cogne (Cogue to D.ar<l), bridle-path 8,860 

Col de Lore (Cogne to Bn<isogne), glacier 10,049 

Col d’lseran (Boiirg St Maurice to Lanslebourg), bridle-path 9,08,5 

Colde la Leisse (Tignes to Entre-deux-Enux), snow. 9,127 

Col de la Vnnoiso (Moutiers Tarentaise to Lanslebourg), footpath 8,271 

Col de Ohavibre (Pralognan to Modane), snow 9,144 

Col de la Platiere (Moutiers Tarentaise to St Jean de Maurienne), 

footpath 6 800 

Col de la Madeleine (Albertville to La ('liamliro), bridio-pnfh . .... 6^637 
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5, Pennme Aljos . — Tho portion of the great chain that 
includes the peaks of Mont Blanc and Monte Rosa has 
always been recognised as the most important among the 
divisions of tho Alps. This pre-eminence is due not only 
to its surpassing height, but to the fact tliat its peaks are 
so conspicuous. Throughout the plain of Upper Italy, 
from Turin to Milan, and oven as far as the slopes of the 
Apennines, Monte Rosa, witli its attendant peaH, is com- 
monly tlie most remarkable object in the northern horizon; 
while in western Switzerland, and as far westward as the 
heights above Lyons, the dome of A font Blanc, rising in 
the distant eastern horizon, attracts the frequent attention 
alike of natives and strangers. Some doubts may arise as 
to the precise limits that should be assigned to this group 
Towards the north-east it is generally agreed that the 
Simplon Pass is tho most natural limit. In the opposite 
direction most writers have fixed on the Col de Bonhomme, 
.south-west of Mont Blanc, as the proper boundary; but it 
seems reason able in a general arrangement to regard the range 
extending from the last-named pass to Grand Ccmir, in tlie 
valley of tho Is6r6, as a south-western prolongation of the 
range of Mont Blanc. From the portion of the main cham 
connecting the Mont Combin with Alonte Rosa, uumerons 
branches, with peaks that rival these in height, diverge 
northward. The secondary ranges that extend on the side 
of Italy, southward and eastward from Alonte Rosa, are 
much inferior in altitude. On the north and west sides 
of Alont Blanc an extensive mountain district, including 
the French department of Haute Savoio, must be considered 
as an appendage to tho group of the Pemiine Alps. On 
tlio south side, tho short range extending parallel to that 
of Mont Blanc, from Courmayeur to the Val de BeUaval, 
corresponding to tho range of the Aiguilles Rouges and the 
Ih’uvout, on the opposite side, may best be included within 
tho group of tho Poniiiue Alps. 

Chit/ Peaks 0 / ike Pennine Alps 

C'ima flos Fours 12, Cl 5 Flotsdihom Lanuinlioin) 13,176 

Aiguille lie TrdlalGte 12,007 Gnuiluiuiit 10,702 

Aiguillo do Biotmassay .... 13,324 Covuo lUanco 11,014 

]\Iimt Blanc (Oalotlo) ir»,781 Polnto de Salku .. about 10,200 

Aiguille Verto 13.r>27 Buet 10,207 

tlrandus Jiirnssi’s . . .. 13,700 Tour H.ilhbip .. . . 10,f>87 

Aii;uillo d’Aigcntii'ic 12.7!t0 Deiil du Midi 10, WO 

(inmile llrmi'Vi) lO.Odl I’lgiio d’ArulIu 12,171 

MoiitVi'laii 12,3.13 lluiimotte 12,727 

Gland Cl mibiu 14,161 Moiit Blanc do Clieillon .. 12,700 

MoiitGcir- H,S30 Dent Hl.vnche 14,318 

Mimt Colon 12,261 Grand Connor 13,022 

Dent d’Jldrens 13,714 Susseneirc 10,002 

Bee de Tjuseney 12,250 Galielliorn 13,363 

-MaltcrlionijOrMontCcvviu 14,780 Ilotldiorn, or Moiiung 13,855 

ISreitliom 12,685 Weisdiorii 14,801 

Iwhlcaniin 14,885) Stndilliom 13,750 

-Mlu. llosa (highest iioak)... 15,217 Misclmbelhorner (Doni) ...14,935 

Woissimes 13,225 

Chief Passes of the Pennine Alps. 

( 'i)l de Biinhoniino (Contaniines to Chapin), bridle-path 8,195 

(.'ill lie lit yeigiio (Chnpiu to Courmayeur), bridle-path ^827 

Ciil du Mont Toiidii (Contamines to Alice Blanche), glacier. 9,204 

Col de Mi.ige iContaniinos to Courmayeur), glacier 11,076 

Col du Gi'iuit (Clumoum to Courmayeur), glacier..., 11,030 

( 'ol du Tour (Chamouni to Orsitres), glacier 11,213 

( 'oi lie Ft'rre.\: (Courmayeur to Onsihies), Imdle-path 8,320 

Great St Beraaril Pass (Orsihres to Aosta), bndlo-ratli A120 

(Jol de Pont'!tie(Chabk*s to Aosta), bridle-path 9,141 

Col do Colon (Aosta to Evolena), glacier. 10,269 

Col de la Val Pellma (Ao.sta to Zennatt), glacier 11,687 

Col do Ves.snna (Oyace to 8t Barthelemi), footpath about 8,600 

Col de Vacorubre (Prarayen to Val Toiminucho), snow ....10,335 

Col (le cniermontane (Cherniontane to Evolena), glacier, 10,349 

Col d'Horens (Evolena to Zennatt), ghaoior -..11,418 

Col de Torrent (Evolena to Viesoie), footpath 0,693 

Pas rltt Bujut (St Luc to Tiutmautlial), footpath 0,154 

\ugstbord Pass (Gruben to St Niklaus), bndlc-path 9,616 

Trifi Joch (Zina! to Zermatt), glacier. 11,614 

Col tie St ThSodnle (Zennatt to Val Tournauclie), glacier 10,899 

Si'hwarz Thor (Zeiiuatt to Val d’Ayas), glacier 12,777 

Lys Joch (Zermatt to Val da Lys), glacier 14,050 

Woiss Thor (Zermatt to Maougnage), glacier 11,851 

Botta Pnrke (Val d'Ayas to Val de Lys), footpath 8,639 

Col d’Ollea fGressouay to Alagna), bridle-path 9,544 
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Col di Val Dobbia (Greasonay to Riva), bndlo-path .. . 8,360 

Tmio Pass (Alagna to Macngnaga), snow 9,0bS 

Col di BaiTanca (Vaiallo to Ponte Grande), biidle-path 5,749 

Alphubel Joch (Zennatt to Saas), glacier 12,474 

Adler Pass (Zermatt to Distel Alp), glaciei 12,461 

Mente Moio (Saas to Macugnaga), snow 9,390 

Saas Pass, or Pas&o d’Antiona (Saas to Val Anti 011 a), glacier 9,331 

Zwisclibergen Pass (Saas to Goiido), glaciei 10,732 

Snnplon Pass (Bneg to Domo d’Ossola), carnage load 0,595 

Col de Balme (Chainoum to Maitigny), bridle-path . .... 7,231 

Col d’Anteine (Sci voz to Sixt), biidle-path 7,612 

Col de Sesaiife (Clianip4ry to Maitigny), footpath . . . 7,94(( 

6. Bernese Alps . — There is no considerable mass of 
Alpine aumnuts whose boundaiies are better defined than 
that which is generally known as the group of the Bernese 
Alps. By the number and height of the peaks, that rise 
far above the bmits of perpetual snow, it ranks next in 
importance to the Pennme group; and its position with 
reference to that group has largely contributed to the fame 
of the region which they occupy for a marvellous and 
almost unique combination of grandeur and variety The 
most characioristic feature m the orograiihy of Switzerland 
is the great valley system that extends in a nearly direct 
hue from Afartigiiy to Coire — ^interrupted, it is tme, by 
two passes (the Furka and Oberalp) of small elevation 
compared to the surrounding heights. On the opposite 
sides of this gi-eat trench the chief groups of the central 
Alps are arranged in masses that, amid much apparent 
irregularity, approach to parallelism with the direction of 
the central valley. Hence the traveller who attains any 
considerable height on either side sees over against him 
the dominant summits of tho opposite group in constantly 
varying combination. The highest groups (the Pennine 
and Bernese) are so iilaccd that the chief peaks on the one 
side are rarely more than 20 miles apart from their mala 
itt the opiiosite chain, and the proj'ectiiig snimuits of the 
secondary ridges between them affoid panoramic views of 
wonderful beauty and grandeur. Whnt may be called the 
main chain of tho Bernese Alps, forming the boundary 
between tho »Swiss cantons of Born and Valais, extends 
parallol to tho course of the Rhone, from the glacier wliicli 
IS tho main sonreo of that river, to Alartigny, a distance of 
about 70 miles, and wo must regard as a dopeiidoncy of 
that chain the mouutam district that lies on its northern 
side, between tho upper course of the Aar and tho head ui 
the Lake of Geneva. Desiring to adhere to the divisions 
of the Alps admitted by ancient geographers, many modern 
writers have included tho Bomese group among tho Lepon- 
tiue Alps ; but this arrangement is not consistent with any 
rational criterion that can bo applied. The only question 
admitting of doubt is as to the eastern Hmit of lliis group. 
The Aar issues from its parent glacier at a point very near 
to the chief source of the Rhone, and separated only by a 
comparatively deep and broad depression, the Griinscl 
Pass ; and it might appear that the Beniese AJps should 
be dofiued as the group enclosed between those rivers. 
But some ton miles east of the Grimsel Pass the range 
lying noith of tho great valley of Switzerland is completely 
cut through by the valley of the Eeuss, where tliat stream 
descends towards the Lake of Lucerne through the famous 
defile of tlie Devil’s Bridge; and as it would be incon- 
venient to reckon the comparatively small group that lies 
between the head waters of the Reuss and those of the 
Aar as a separate division, we prefer to include this as a 
portion of the Bemese Alps. 


Chief Peaks of the Bernese Alps, 


Grand Moveron 

10,013 i 

Aletschkom 

..13,803 

Bialtlerets ....... 

10,666 

10,722 I 

Jungfrau 

MSiich 

. .13,671 
...13,488 

Wndsteuliei' .... 

10;716 

Eiger. ; 

...18,046 

Boldenlioni .... 
Bliimlis Alp 
liom) 

(Blnmlisalp- 

Schreckhorn 

Wetterhorn (Mittalhom)... 
Rizlihorn 

...18,894 

...12,166 

...10,774 

Bietsdihorn .... 


Eggiadiliom 

... 9,64S 
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Ldffelbom 

10,138 

n 9iifi 

Titlis 

TTn 

10,627 

9,620 

Dammastock 

Sustenhorn 

Gross Spannoit 

ll|920 

11,519 

10,515 

Niesen 

1 Brienzer Rotbbom 

1 Pilatns (Oborbanpt) ... . 

7,763 

... . 7,917 
7,290 


Chief Passes in the Bernese Alps. 

Col tie Cheville (Bex to Sion), Mdlo-patli 6,680 

Siinetsch Pass (Siou to Saanea), bntlle-patli ... ^369 

Rawyl Pass (Sion to Zweisimmen), bniUe-patli 7,943 

Gemmi Pass (Kaadersteg to Leak), bridle-patb. 7,553 

Lotschen Pass (Kandersteg to Turtman), glacier 8,796 

Tsehuigel Pass (Kandersteg to Lauterbiunnon), glacier 9,252 

Petersgrat (Lanterbrunneu to Kippel), glacier 10,550 

Lotseken Lucke (Kippel to the .fflggiscbborn), glacier 10,512 

Kleine Sebeidegg (Lmiteibrunuen to Gimdelwald), biidle-path . 6,768 

Grasse Sebeidegg (Grmdelwald to Meynugen), britlle-patb 6,910 

•Moneb Jocb (Grmdelwald to Viescb), glacier about 11,600 

iritiahleck Pass (Grindolwald to the Giimsel), glacier 10,994 

IBrunig Pass (Bnenz to Sarnen), carnage road 3,618 

Bugelberger Jocb (Meyrmgeu to Engelberg), bridle-patb 7,244 

Susten Pass (Meyrmgen to Wasen), carnage load (®) 7,140 

Tnftliinmi (Trift Glacier to Grimsel), glacier about 10,200 

Gescbenenlimmi (Gesebenen to Stein Alp), glacier about 10,170 

Surenen Pass (Engelberg to iltdori’), biidle-patb 7,563 

7. Forth Swiss Alps . — Attention has already been called 
to the great hue of valley that traverses Sivitzerland from 
Martigny to Goire. The range of high peaks lying on the 
north side of this valley is interrupted at one point only, 
■where the Reuss flows through the deep defile of the 
Devil’s Bridge from Andermatt to Altdorf, and this breach 
in the continuity of the range has been here regarded as 
the eastern Ihnit of the Bernese Alps. The range extend- 
ing eastward from that boundary to the neighbourhood of 
Goire might perhaps be considered as a prolongation of 
the range of the Bernese Alps ; but independently of the 
inconvenience of assigning such wide bovindaiies to a single 
gioup, there are geologic as well as orographic grounds for 
preferring to class this along with the dependent ranges 
ljung further north as a separate division of the Aljis. 
With regard to the latter ranges, those lying between the 
valley of the Iteuss and the Lake of Lucerne, on one side, 
and the ancient valley of tho Rhine, ■which included tho 
lakes of Wallenstadt and Zurich, on the other, manifestly 
correspond to the outer ranges of central Switzerland, 
which we regard as appendages of tho Bernese Alps. Tho 
case is somewhat different as regards the small detached 
group culminating in the Hoh Sentis, and lying in tho 
anglo between tho ancient course of the Rhine and the 
modern Rhine valley from Sargans to the Lake of Con- 
stance. This is so far separated orographically and by 
geological structure that it might properly rank as a 
separate division, but it is on the whole more convenient 
to reckon it as an outlying portion of this group. The 
Oberalp Pass, a few miles east of Andermatt, forms the 
watei-shed between tho Rcuss and the main branch of the 
Rhino, and the waters meet Q.gain at the confluence with 
the latter of the united streams of the Aar and the Reuss 
at Waldshut, so that tho entire territory comprehending 
this division of the Alps is enclosed between the two first- 
named rivers. 


Chief Peahs of the Xorth Swiss Alps. 

Crispalt (Piz Giuf) 10,164 Karpfstock 9,180 

Obevalpstook (Piz Cotsebeu) 10 ,925 Sauronstock 10 ,026 

Todi 11,887 Sobeibe 9,587 

Piz Tunibif, or BngelserbomlO ,663 Mytlien (higher peak) 6,244 

Bifei’tenstock,or rizDurgmll,237 Glarniscb (highest peak, 

Hausstock 10,355 BacMstock) 9,584 

Sogneshorn 10,870 Murtsohenstock 8,012 

Calanda 9,213 kLageren 8,294 

Bristenstock 10,089 Churfirsten. (highest peak, 

Scheerhorn 11,142 ScheibenstoU) 7,554 

Claridenstock 10,709 Paulfirst 7,916 

Selbsanft 9,921 Hob Sentis 8,215 

Chief Passes of the North Swiss Alps, 

Oberalp Pass (Dissentis to Andemiatt), carriage road. 6,782 

Krenzh Pass (Di8.sontis to Arasteg), footpath ! 7,710 

Sland Grat Pass (Dissentis to Stachelbarg), glacier 9,138 

Clariden Grat (Amsteg to Staohelbcrg), glacier 9,842 

Ivisten Pass (Ilanz to Rtaohelberg), snow 8,281 

Panixer P.ass (Ilanz to Elm), bridle-patb 7,907 
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Segnes Pass iReicbenau to Elm), snow 8,612 

Saidona Pass (Ebn to Vattis), gkcier about 9,5C0 

BamiuPass (Elm to Sargans), footpath 6,772 

Klausen Pass (Altdorf to Staohelbcrg), bridle-patb 6,437 

Pragel Pass (Scbwyz to Glams), bridle-patb 5,062 

TfuTTinr Pass (Weissbad to Euti), bridle-patb about 5,300 


8. Lepontine Alps . — The portion of the Alpine chain 
lying between the Simplon and Siilugen passes, and foini- 
ing the boundary between the tiibutaries of tho Po and 
those of the Rhine, presents some peculiar orographic 
characteristics. The hue of watershed is pretty noaily 
parallel to that great line of depression tiaced acioss 
Switzerland by the valley of the Rhone, the Urserenthal, 
and the valley of the Vorderrheiii ; and a tendency to 
parallelism with the same system may bo traced in many 
parts of this group. But the dominant direction of the 
secondary valleys and ridges is that of the meridian ; and 
on the south side wo find a series of long valleys running 
from north to south, "with occasional slight distortions. The 
most considerable of these are partly occupied by the two 
famous Lombard lakes — Maggioro and Como — ■uliich have 
from an early period attracted the admiration of strangers 
to this region. Ancient geographers Imiited tho lerm 
Lepontine Alps to the port’oii of this group that sends its 
dramago on the south side to the river Ticino ; but the 
ranges between the Spliigen and Bernardino passe?, and be- 
tween the lakes Maggioro and Como, evidently belong to the 
same system, and must bo united m any natural arrange- 
ment of the Alps. Oil considering a tolerably coricct 
model, it m impossible not to be stnick by tho fact that all 
the vaJleys that contain tho most considerable streams of 
tho central Alps appear to radiate from tho ncighbtuir- 
hoocl of the St Gotthard Pass. If we measure from tho 
summit of that pass to the head valleys of tho Rhone, tho 
Aar, tho Rcuss, tho Vorderrhein, the Ticino, and tho 
Toccia, we find that the mo-st distant lic.s Avilhiu 0 Engli«h 
miles from that point. This fact lias doul)tlo.ss a signifi- 
cance which we are not yet able fully to appreciate, but 
scarcely suffices to justify the view of tlioso ■who regard tho 
St Gotthard Pass as in some special sense tlie central point 
of the whole system of tho Alps. It is worth remarking 
that, so far from being distinguished by superior height, 
tho neighbouring peaks arc surpassed by all the surround- 
ing groups, and that the valleys are much deeper than in 
many other districts, and especially than those of ea.stern 
Switzerland, 

Chief Peaks of the Lepontine Alps, 

Monte Leone 11 ,696 Piz Vi.-il, or Gallinario 10, "*^7 

Wasenborn 10,638 Piz Vahhem 11,148 

Ofonbom,orruulad’Ai Lola 10,733 Vngelbeig .. . 10,564 

Blinuenlioin 10.932 Piz Tem 10, 1”! 8 

Monte Basodmo 10,718 I'lzCaiel 9,»1,V.) 

Pizzo Rotondo 10,189 FanelLahoin l»,3i:{ 

Pizzo di Campo Tenca 10,096 Loehbbcrg 9,&('C 

Piod.a di Cian."! 7,959 I’lzDovemi 9,813 

Ciina di Laiirasca 7,264 Tamboborn .....10,718 

Badiis, or Six Maduinu 9,016 Ciina di JJaliii'.eio 9,967 

Scopi 10,499 Monte Camogbo 7,'»01 

Ciiaa Caniadra 10,509 

Chief Passes in the LepK/itUe Alpi. 

Ritter r,ws (Vie&cb to Isella), snow 

Albrun Pass (Viescb to Pieniia), bridle-patb S.OK.I 

Ones Pass (Obergestelon to Forinazz.'i), brnllo-path 8,050 

Nufenon Pass (Obergestelen to Airolo), bridle-palli 

Passo di San Giacomo (Fonnaz/a to Aiiolo), Inidlc path 7,572 

Furka P.ass (Obeigestolcn to IIo.speuth.al), carriage ro.i»l 7,992 

8t Gotthard Pass (Hospcntbal to Airolo), can-iago road 6,936 

CnncT Furka (Loeamo to Yal Form.azza), footpath 7,631 

Passo di Narrct (Locarno to Airolo), footpath 8,013 

Passo doir Uorao (Dissentis to Airolo), footpath 7,257 

Lukmanicr Pass (Dissentis to Olivone), britilo-patb 6,2oU 

Greina Pass (Trons to Olivone), bridle-patb 7,743 

Disrut Pass (Ilanz to Olivone), footpath 7,953 

Scaradra Pass (Hanz to Ghirone), snow 9,088 

Passo di Bulfalora (Val Calanca to Mesocco), bndle-path C,C.S6 

Bernardino Pass (Hinterrhein to Val Mesocco), carnage road C,769 

Valserberg Pass (Ilanz to Ilmtcrrbein), bridle-path ..................... 8,225 

Lodblibeig Pass (Beiehenau to Splagen), footpath............,,,..*.,... 8166 
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Bplugen P.133 (SpluRcn to Clikveima), carriage road 6,945 

Pahso di Balni&cio (Campodolciuo to Mesocoo), footpath 7,715 

Paaso della Foicola (Chiavemia to Boveredo), footpath 7,274 

Passo di San J 0110 (Gravedona to Bellmzona), footpath 6,417 

9. The Bhcetian Alps . — The older geographers included 
under the term Rhastian Alps a vast mountam region 
extending over C° of long., from the east side of tlie Lago 
Maggiore to the left bank of the Saka, and through 2^" 
of lat., from the neighbourhood of Brescia to the plain of 
Bavaria. There is no assignable reason for uniting in a 
single division mountain groups so distinct as many of 
those included within this wide space — scarcely less th.nn 
that occupied by all the divisions hitherto enumerated — 
lave the fact that at an early period they received a com- 
mon designation fioin wiiters who had a most imperfect 
acquaintance with their topography. It might be expe- 
dient to discard a term to which it is difficult to assign a 
Imiited meaiung without incurring the risk of confusion ; 
but general usage has so constantly applied the term 
Bhcetia to the mountain region of Swilzeilaud lying east 
of the Rhine, with the adjoining portion of Tyrol, that 
it seems best to presciwo the ancient name while endeavour- 
ing to restrict it within juster limits. With that object it 
is necessary to take account of one of the most remarkable 
features in the orography of the Alps — the great breach in 
the continuity of the main chain shown in the upper valley 
of the Adige. On a general view of western Tyrol it is 
apparent that the lakes \vhich food the head of that stream 
lie on the northern side of the axis of elevation of the 
main chain, and in fact several streams draming the 
northern slopes of the central mass are borne southward 
to the Adiiatic through that opoiiing. This is not the 
l)laco to take into consideration the important influence 
that this breach in the lino of defence between Italy and 
the north, and the equally deep opening of the Brenner 
Pa.ss at the head of the other main branch of the Adige, 
has had on the histoiy of Europe, nor to discuss the 
geological significance of the same depression throughout 
an mcalculably longer iioriod ; hut it is sufficiently clear 
that lliLS should bo taken as the eastern limit of the group 
to which the term Rhaitiau Alps mo.st properly applitss. 
On the west the limit, as wo have alicady seen, la marked 
by the valley of the Rhine, and the lino of depimsion over 
wliK'li the Splugon road is carried to the head uf the lake 
of Como. In the space between these boundaries the 
chief mountains of the Rhaitiau Alps appear as islands of 
crystalline rock, divided by intervening masses of palmozoio 
and older secondary .strata; but on the south side lies a district 
which differs considerably in geological structure, and is 
cut off by a distinct orographic boundary. A straight lino 
drawn from the head of the lake of Como to Cles in Tyrol, 
will througliout lie close to a trench formed by the valley 
of iho Adda, the low pass of Aprica, the head of Val 
Camonica, the Tonale Pass, and the Tyroleso Val di Sole. 
On the south side of this trench, and parallel to it, extend 
in succes.sion a broad band of palajozoic rock and a still 
broader zone of trias, bordered on the southern slope by a 
narrow girdle of jurassic rocks which decline towards the 
plain of Lombawly. Towards the east these are interrupted 
by a great mass of very peculiar granite, the most consider- 
able tract of tnie granite to bo found in the Alps. Beyond 
this the ridges and valleys no longer preserve the direction 
from east to west, but become parallel to the lake of 
Garda and the valley of the Adige. The district thus 
limited is enumerated hereafter as a distinct division under 
the designation Lombard Alps, tlie boundary between ihis 
and the Rhmtian division being the trench above described, 
which is prolonged from near Cles over tho low Gampen 
Pass to the neighbourhood of Meran. On the northern 
side the Rlimtian Alps are divided from the Vindelician 
by a well marked trench, closely corresponding with the 


northern limit of the crystalline rocks of the Silvretta 
group, formed by the valley of the III, the VorarlbergPass, 
and the course of the Rosanna. Within the limits here 
assigned the Rhsetian Alps occiipy an area measuring 
about 80 nules by 60. The entire mass is divided into 
two nearly equal portions by the upper valley of the Inn, 
known m Sudtzerlaiid as the Eugadiue. 


cine/ Peaks of the Rhcctian Alps 

Piz d’Emet 10,602 * ' 

Pizzo Stella 10,266 

Puzo della Duaua 10,279 

PizMargna 10,355 

PizGttz 11,066 

Piz Tiemoggia 11,326 

Piz Robeg 12,936 

Piz Bemma 13,291 

Piz Caiiibreiia .. . 11,835 

Puuta Tiubinesca 11,106 

Cima del Laigo 11 ,162 

Monte dclU Disgiazia . ...12,071 

Puzo di Verona 11,358 

Corno cU Campo 10,843 

Moiito Foscagno 10 ,1 18 

Piz Langiiaid 10,716 

Piz Quatervala 10,369 

Piz Murterol 10,421 


Pizzo di Sena... 
Como ill Dosdfe .. .. 

Pu Pisoch 

Pu Scesvenua . ... 

Piz Umbrail 

Monte Ciistallo .. 

Orteler Spitze 

Kouigs Spitzo .. .. 
Monle Cevedalo . 


10,099 

10,597 

10,427 

10,568 

9,951 

11,370 

. . . 12,814 
. 12,646 
...12,605 


Oien Wand 

Venezia Bpitze 

. 11 ,.5.58 
. 11,095 
..10, bid 

Palloii della Mare 

Tresero 

..12;038 
..11,636 
..1 1 .076 

1 Monte Sobielta about ll,0(t0 


..lO'jOOl 

Piz Pliitta 

Gravasahas (Pu Lungeu) . 

Piz d’Aela 

Piz d’Err 

Cinia da Plix 

Piz Muntevatich 

Piz Ott 

. IIJO!) 
10, 421 
..10,KS3 
.11,139 
..10,947 
..11,106 
10,66U 
..10,738 

Piz Kesdi 

..llkll 


PederspiU ^highest peak) ...11,819 


Pu Vadml lOjOlO 

Scliouo B]oJ&e 0,794 

Sceia PL-iim 9,738 

Blankaliorn . 10,332 

Piz Liuanl 11,208 

Flnchthom. 11,142 

Mnttler 10,821 

Piz Mondin 10,377 

Vesulhpitz 10,151 


Chief Passes in the Rhcetian Alps. 

Passo di Madesimo (Carapo Dolcino to Avers Thai), footpath 7,480 

Pas.so della Duaiia (Casaccm to Aveis Thai), glacier 8,720 

Septiiner Pass (Oasaccia lo Molms), bndle-patli 7,582 

Maloya Pass (Casaccia to Silraplana), carnage road 5,942 

Passo di Zocca (Casaccia to Yal Miisino), glaciei 8,957 

Mmetto Pass (Casaccia to Soudno), snoiv 8,616 

Bernina Pass (Pontresina to Poscluavo), cairinge load.... 7,633 

PosBO di Oanoiauo (Chiesa to Poschiavo), footpath 8, 366 

Laviium Pass (Ponte to Val Livigno), snow 9,24'J 

Ikfjso di Val Viola (Poscluavo to Boniim), footpath about 7,900 

Foscagno Pass (Bomuo to Zcinctz), budlc-path (5,32'J 

OfenPass (Zemetz to Santa Maiia), caniago ro.u(l 7,070 

Unilnail Pa.ss (Bonmu to Santa Maiia), footpath 8,312 

Stelvio Pass (Borniio lo Trad), carnage road 9,213 

I’ttsso Cevedalo (Sta. Catarina to Latscli), glacier 10,760 

Pas&o di Vios (Sta. C.atarina to Pejo), glacier 10,8(58 

Passn di Sfor/elUna (Val Gavia to I’ejo), glacier . 0,950 

Oavia Pass (Sta. Cnlnnua to Val Caiiiouica), bndle-path about 8,600 

llohcnfemer Jouh (Martcll Thai to Val della Mare), glacier. 0,004 

3.01-111 Pass (Martcll Thai to Kabbib glacier 9,954 

Kirclibcrger Joch (Ulten Thai to Uabbi), footpath 8,134 

Julier Pass (Molins to Silvaplana), camago road 7,603 

Albula Pass (Bergun to Ponte), carriage road 7,589 

Sertig Pass (Soanfs to Bergun), footpath 9,062 

Strela Pass (Coire to Davos), bridle-path 7,739 

lAret Pass (Bergun to IClosters), can’iago road 5,383 

Bcaletta Pass (Davos to Scanfs), snow 8,613 

Flucla Pass (Davos to Siis), carriage road 7,891 

Vereina Pass (Klostei-s to Sds), footpath 8,133 

Silvretta Pass (Klosters to Guarda), glacier 9,928 

CavellJoch (Bhulenz to Soewis), footpath 7,562 

SchweizerthorfVadans toSohiersch), footpath. 7,120 

Dnisenthor (Schnins to ScLierscli), footpath 7 ,822 

Scblappiner Joch (St Gallenkirch lo Klosters), biidle-path (?) 7,185 

Fennunt Pass (Pattenen to Guarda), glacier 9,2o6 

Bielcr Joch (Montafun to Paznauu Thai), bnJle-path. about 6,000 

Fimher Jodi (Isobgl to Romiis), snow 8,647 

Vignxta Pass (Kappel to Sanmaunthal), snow 8,855 

10. Lombard Alps . — The limits of the Lombard Alps 
have been droady pointed out They are enclosed on the 
east and west sides by tho Adige and the lake of Como, 
extending through about 90 miles from near Meran to 
Lecco. Their northern boundary is tho great orographic 
trough that stretches from the head of the lake of Como 
along the valley of tlie Adda to Tresenda, thence by the 
low Aprica Pass to tho upper Val Camonica, and over the 
Tonale Pass to the Val di Sole. Where that valley bends 
abruptly to SSE., the trough still keeps its origin^ direo 
tion across the Gampen Pass to the right bank of the 
Adige below Meran. In spite of the zeal with which 
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travellers have of late years explored the unfrequented 
parts of the Alps, this group continues to be very im- 
perfectly knovm, although it offers abundant attractions to 
the naturalist and the lover of picturesque aifd grand 


scenery 

Chief PecUcs of the Lombard Alps. 


Legnone 8,668 

Pizzo dei 'I're Signon, about 8,600 
Gngna (Monte Codeno) . . 7,908 

Oorno Stella 8,845 

Aralalta 6,535 

Monte Arera 8,255 

Monte Redorta 9,980 

Pizzo del Diavolo 9,674 

Pizzo di Cocca 9,705 

Monte Presolana 8,202 

Monte Frerone 8,676 

Monte Blumone 9,321 


Ciozzon di Laiis 10,889 

Monte Adamello ... . 

CaibAlto 11,352 

Presanella, or Cima di Nai- 

dis 11,688 

Cima delle Rocliettc 10,777 

Brenta Alta {«) 10,771 

Monte Baldo (highest peak 

—La Colnia) 7,212 

Mendola (Monte Roen) ... . 6,919 
Monte Bondone 7,412 


Chief Ptisses in the Lonibaid Alps. 

Fasso di San Marco (Morbogno to Val Breinbana), biidle-patli .. 5,997 

Passo del Salto (Sondrio to Val Seiiana), footpath about 7,500 

Presolani Pass ((lastione to Val di Soalve), footpath 4,265 

Apnea Pass (Sondno to Edolo), carnage load 4,052 

Tonale Pass (Edolo to Val di Sole), carnage load 6,483 

Gampen Pass (Cles to Meran), budle-path about 4,000 

Croce Domini Pass (Breno to Lodion), bndle-path aliout 6,500 

Passo di S. Valentino (Val di Finn to Tioiie), snoiv . . about 9,300 

Passo del Lago Ghiacciato (Ponte di Legno to Pinzolo), snow . 9,437 

Passo di Lares (Pinzolo to Val di Fum), glacier . .. . 9,230 

Giuevrie Pass (Pinzolo to Val di Non), biulle-patli 5,200 

Booca di Brenta (Pinzolo to Molveno), snow . 8,502 

Mendelsoharte (Cles to Botzen), biidle-path 4,904 


1 1. Yindelidarb Alps . — ^Reference has already been made 
to the contrast offered by the orderly arrangement of the 
Eastern Alps, as comiiaTed with the far more complicated 
and irregular disposition of the masses that make up the 
Western and Central Alps. In the former we have a broad 
zone of crystalline or metamorphic palaeozoic rocks, extend- 
ing from the upper valley of the Adige to the frontier of 
Hungary, flanked on either side by a parallel zone of 
secondary rocks, which rise into peaks that do not much 
exceed the limit of perpetual snow. The northern zone 
extends for a distance of fully 260 miles from the lake of 
Constance to the neighbourhood of Yieniia, with an average 
width varying from 30 to 40 miles. For the greater pait 
of that distance this is separated from the central range by 
broad and deep valleys, through which the Inn, Salza, and 
Enns flow from west to east, till each of fhem, turning 
abruptly northward, runs through an opening that cuts 
across the general stiuke of the stratification to reach the 
plain of South Germany. In geological structure and 
general aspect the mountains of this tract show many 
common characteristics, and convenience supplies the only 
good reason for dividing it into two mam groups, separated 
by the valley of the Inn, the greatest of the tnbutaries 
which the Alps send to the Danube. Of the western 
portion of this region tibe larger part belongs to Bavaria, 
but a considerable share hes in the Austrian provinces of 
Tyrol and Yorarlberg; and on this account designa- 
tions Bavarian, Alps and North Tyrol Alps are oj)en to 
objection, and have the further disadvantage of excluding 
the Alpine districts of Bavaria and North Tyrol lying east 
of the Inn. The name Suabian, Alps is liable to the 
serious objection that none but a very small part of this 
district was ever included in the circle of Suabia. On 
the whole, it seems that the region lying north of the 
Vorarlberg road and the vaUey of the Inn, between the 
lake of Constance and the latter river, may best be 
termed the VindeHcian Alps. The whole was included 
within the territory of the VindeUd before that powerful 
tribe was conquered by the Romans, and their territory 
joined to that of the Rhsetians to form a single Roman 
province. In height the mountains of this division fall 
considerably short of those hitherto enumerated, not more 
than four or five exceeding 9000 feet. It is impossible to 
consider a map of this region without being struck by the 


fact, that although the general slope inclines northuurd 
towards the iilain of Bavaria, or southward towards the 
ni and the Inn, nearly all the ridges and minor valley.s 
he east and west jiarallel to the course of those rivers and to 
the outcrop of the sedimentary strata, which is equally the 
direction of the hue of depression followed by the Yorail- 
berg road forming the southern boundary of this groiqi. 

Chief PMks of the Vindelician Alps 
Mitts^pitz . . 6,851 ’ 


Rothewaad . . 
Schafberg . . 
Madeleg.abel .. 
Biberkopt . 
Widderstein . 
Hoeb Vogel .. 
Staiizeiko]>f . 
Muttekopt.. .. 
Zugspitz 


Mieimngeigeliiige (liighe&t) S.Rr.i; 
Kar\v.indls])it/ 


Kreuz'ipitz . 

Solstein 

Edkoi'spitz 
Lavatscliersiiitz 
Voiupeijocli 
Soienispitz .. . 

JuiIl'ii . . 


8. 2,'.! I 

7,1 r.(. 
S.f.Ji' 
S '.ai 
9 OSI 
7. -Mir. 


7,114 


5,902 
. 6 , 1)70 


Plans Jooli (Fall to rertihau), lootpath 
Stockemlp Pass (Scliliei see to Bri-vlogii:), Inidle-piitli. 
HoihagPoss (Bainscli-zell to Ivul’steiu), bridlo-patli ., 


8,812 

. . 8,774 

8,674 

8,513 

8,294 
8,501 

9,011 

9,077 

9,716 

Chief Passes in the Vindelician Alps. 

Arlherg Pass (Bliidenz to Laudcck), caiiiago load 

Haldemvanger Eck (Sclirecken to Obeistdoif), footpath . . 

Sebrofen Pass (Oberstdorf to Steg in Lecbtbal ), bi idle p.ath . 

Madelejoch (Oberstdorf to Holzgau), footpath about 7,000 

Kaisenoch (Steg to Petiieu 111 Stanzeithal), iootpatli . about 7,000 

Zaniseijoch (Elbigen Alp to Landei-k or Iniht), lootpath.. .. about 7,000 

Fein Pass (Leimoos to 'J’elfs), cainago road . d.Oii.” 

Seefeld Pass (Partenkiicb to Ziil), carriage load 3,900 

Geissel Pass (Mittcinvald to Leriiioos), footpath 4,258 

Stempeljocb ^oliarnitz to Hall), footpath, .. . 7,3 KJ 

Haller Anger (Sobaiiiitz to Scliwaz), fnotjiiith 5,H;’,.'» 

Pliunsenoch (Hinter-Hiss to Peitisau), biullc-path 5,192 

X. ...1 .about h.'iiv 

aliout 1 , 00(1 
about 4,0,10 

12. Northern Noric Alps . — have already spoken ttf 
the broad mountain zone extending from the Inn to tlic 
neighbourhood of Yieuna, and bearing a general resem- 
blance in orographic and geological character to the group 
last described. For reasons given hereafter, it seems 
nnpossiblo to lu’cserve the ancient dcsigna|ii()n Noric, Al/>s 
for any portion of the central chain of tlio Eastern A It is, 
but the name Northern Noric Alps seems the mo.st .suitiibJo 
for a region which was altogctlier meludctl in the Jhunau 
province of Noriewn, and wliieli clo.sely coincides with the 
northern half of the Alpme district known to them a^ 
Alpes Norkce. The boiuidaries of this division are ea.sily 
determined. To the north and east the mountains suhsidc 
towards the valley of the Danube. To the west it is 
bounded by the Inn, which bends first to north-ea.st, then 
to north, to enter the plain of Bavaria. On the south side 
die boundary runs from the Inn through a part of tlie 
ZiUerthal, over the low Gerlos Pass, and along the valley.s 
of the Saka and the Enns, evidently forming a single line 
of deprmioiij but where the Enns enter.s the defile of 
Gesaiise, a broad and low valley, through wliicli nm.s the 
road from Rottenmanii to Lcobon, .sooins to fonn tlie m(i.st 
natural division botwcoii this and the central chain. Tin* 
line of separation is completed by the valley of the !Mur 
and the depression of the iScmmcring Pa.ss, over which the 
railroad is carried to Yiemia. The highe.st peaks of the 
Dachstein group form the most considerable prominence 
in the entire range of the Northern Alps; but the average 
height of the mountains of this division does not exceed 
that of the Vindelician Alps. 

Chief Pealts of the Northern Nnric Alps. 

Tlioihelm 8,648 I Thorstem 0,(577 

Hobe Salve 5 093 Dackstem 0,84,7 

Rettenstein 7.750 ' " ‘ • 

Scheffauer Kaiiier 7,611 

Birahorn 8,635 

Staufen 6,950 

Watzmaan 8,988 

Untersbeig (highest point) .. 6,467 

Hobe 0611 8,266 

Roolikalter 8,595 

Uebergos&euo Alp or Hoch- 

konig 9,643 

Tannengebirge (Rauclieck)... 7,947 

S^afbeig 6,837 

IlailkogU 5,754 

Traimstoin 6,538 


Sarstijin 

Grimniing 

Grosser rriel 

6.5.6.5 
7,70(1 

8.23.5 
8,112 


7,2(59 

7,478 

7,082 


Eisener/er Reicbenstem 

Ootsclicr 

C,32o 

Brandstoin 



6,642 

7,441 

6,676 

6,809 

"ppVftlp , f 

Schneeberg. 
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Chief Passes %n the NorOiern Xoi'ic Alps. 

Geilos Pn.95 (Jcnbach to Mittemll), 'briillo-path 4,717 

Pab? Thuru (Kitzbuhel to Mitteisill), carnage road 4,371 

Salza Joch (Kelscliaii to Wald), lootpath 6,533 

Waidriiig Pa'ss (St Joliaun to Lofei), eavmge road . . 2,518 

I-Joclifllzen Pass (St Johann to Saallelden), biidle-path .about 3,200 
.Sobwaizbachwacht {Eeubunhall to llamsan), carnage road . ... 2,907 

niisL'hnbol Pass ( Bei chte.sgaden to Saaltclden), carnage road . . 3,896 

Dio&bach Schaite (Konigs-seo to Frohnwies), footpath b,679 

Weussbach Scliarte (Kyiiigssee to Saalfelden), footp.ith 7,462 

Touenei Joch ( Botch tesgaden to Golling), footpath 5,097 

Uischlanci schaite (Wcritn to Saalfelden), footiiath 6,889 

Filzen Sattel (Sa.alteldcn to Lend), budle-path 3,953 

Wagrani Sattel (St Johann iin Pongau to ttadstadt), eauiage load 2,933 

Pass Gschutt (Abtenau to Gosau), carnage road . 3,247 

Pyrhn Pass (Windischgarsten to Lietzen), carriage roml 3,162 

Piebichcl Pass (Bisenerz to Leohen), carriage load 4,014 

Eiseiieizei Holie (Eiseueizto Wildalpen), biidlc-traclv ... 4,760 

Kasteniiegel Pass (Weicliselhoden to Wegscheid), biidlc-path .. 3,566 

Seeberg Pass (Mariazell to Aftenz), cainago load 4,099 

Niedeialpl (Maiiazell to Muizsteg), carunge load 3,994 

Soimnering Pass (Biuck-an-der-Mur to Wienei Neu.sladt), c id 3,256 

13. Central Tyrol Aljis . — To the eye of the geologist, 
taking a cursory view of the Eastern Alps, it may appear 
that the great central zone, extending from the upper 
valley of the Adige eastward to the neighbourhood of 
Gratz, forms but a single district of tolerably uniform 
stnicture. He will, however, remark that about the centre 
of the range the prevailing crystalline rocks — ^gneiss and 
mica-schist — ^give place to metamorphic schists, probably 
of palaeozoic age, that rise into several of the highest peaks 
of the entire mass. Those who are disposed to regard the 
aliove-named crystalline rocks as merely extreme forms of 
metamorphic sedimentary strata, may not attach much 
importance to this circumstance; but it is a still more 
significant fact that at a slioit distance east of the same 
extension of the metamorphic rocks we have proof of the 
former existence of a depression which seems to have cut 
complotoly through the central range. On the north side 
triassio rocks extend from tho Enns to the upper valley of 
tho Mur, and the presence of niiocene deposits at several 
points in tho latter valley, the Lioserthal and the Malta- 
thal, seems to show that at a much later period this portion 
of the chain underwent groat relative depression as com- 
pared with those on either side. Another and more 
obvious character that distingui.shos the wo.stern from the 
easleni portion of the central zone, is tho fact that in the 
latter the great range that extends like a vertebral column 
fnan tho Woisskugel to tlie Hochalponspitz forks into two 
branches of inferior height, that enclose between them tlie 
u[)per valley of tho Mur. Ancient geographers divided 
the main mass of tho Alps between the Bernardine Pass 
and tho frontier of Ilungaiy into two vast divisions, respec- 
tively called the Rhretiaii and hTorio Alps, placing the 
boundary between those at or about the Dreiherrnspitz, at 
the head of the Ahrenthal, and their example has been 
followed by some modern geographers. Nothing in tlie 
form or structure of the chain justifies the adoption of 
that arbitrary boundary between two main divisions of the 
Alps. Wc have already assigned reasons for fixing the 
we.storn boundary of the Rhfctian Alps at the upper valley 
of the Adige, and we propose to retain tho designation 
Central Tyrol Alps for the portion of the main chain 
extending thence to the head of the Malta Thai in Cariu- 
thia, nearly the whole of which lies within the limits of 
Tyrol. The exact boundaries of this division are, on the 
north, the course of tho Inn from Landcck to the opening 
of the Zillorthal, the track thence over the Gerlos Pass to 
the head of the Pinzgau, and the valley of the Salza to 
the opening of the Gross Arl Thai; to the east, the way 
through the latter valley, over the Arlscharte, through the 
Malta Thai to Gmiind, and the road thence to Yillach; on 
the south, the continuous trough extending from near the 
latter town to Miihlwald, on the Heinz, through the Gail 
Thai, the Lossach Thai, the head of the Drauthal and the 


upper valley of the Rienz. From Muhlwald the tortuous 
course of the Eisack forms the boundary as far as Botzen, 
whence the high road running N.W. along the Adige and 
though the Fmstermimz completes the western boundary. 
Although the region thus limited does not present many 
prominent peaks, it is remarkable for the great average 
height of the mam chain which forms the watershed 
between tlie affluents of the Danube on one side, and 
those of the Adige and the Brave on the other. In a dis- 
tance of 120 miles — ^which would be much increased if 
measured along the sinuosities of the main chain — there is 
but a single low pass, that of the Brenner, none other being 
below 8000 feet in height, or suited for the constmetion 
of a carnage road. The Brenner is the lowest pass in the 
entire range of the Alps, and has from a remote period 
afforded the easiest access from middle Europe to the plains 
of northern Italy, but is properly described as a pass 
rather than as a breach in tho continuity of the chain. 


Chief Peaks of the 

Karls-spitz 10,2,53 

Glockentlmm 10,998 

Portles-spita 10,066 

Bems-spitz 10,511 

Blickspitz 11,045 

Weiskngel 12,277 

Wildspitz 12,390 

Amchspitz 11,654 

Sinnlaun ., 11,810 

Rothberg^pit/! (The “llothen- 

spitz ” ol Sonkhir) 11,904 

Tcxelspitz .10,890 

Birkkogel 9,281 

Orieskogel (highest peak) .. 10,6.SS 

RvuleiUotspitz 11,393 

Sclnankogl 11,474 

Scrlcs-spit/., or Wahlraster- 

spitz 8,898 

Sclmufelspitz 10 .924 

Wilder Pfaff(Ziickeilmtl). 11,612 

Ronklarsiiitz . 11,410 

llabidit 10,746 

Samer Schaite 8,2.56 

Ilittiieihoiu 8,064 

Olimgelzor 8,781 

Gilfertsberg 8,201 

Olpercr Fua8-.sleiii 11, 1,51 

lloehreiler 11,.535 


Central Tytol Alps. 

Loffelspita 11,108 

Reichenspitz 10,866 

Wildgerlos-spitz 10,771 

Eidechsberg, orHegedex .... 8,975 

Drcihemispitz 11,494 

Bodtspitz 11,459 

Gross JDurreck 10,325 

Gross Venediger 12,053 

Hohe Fiirleg 11,114 

Lasorling 10,171 

Hoobgall, or Riosor 11,284 

Solmeebige Nook, or Rutli- 

nerhorn 11,068 

Tauemkogel 9,790 

Kitzstenihoru 10,482 

Johannisbcig 11,425 

Gross Glockncr 12,40.5 

Hock Schohei 10,628 

Petzeck 10,761 

Visolihaclihorii 11,788 

Fusoherkalirkopf 10,957 

Hochnarr 10,692 

Aiikogl 10,674 

llochalpenspitz 11,026 

Sauleck 10,108 

Kruuzkotol 8,979 

Bubiiitch, or Villaohbi Alp 7,007 


Chief Passes of the Central Tyrol Alps. 

Reschen Schetdeuk (Landcck to Meran), carriage road 4,596 

Woihso Boo Joch (Ohirns to Kannsor Thai), glacier 9,657 

Laiigtanferer Joch (Miillag to Fend), glacier ..10,335 

lIocTi Joch (Feud to Knrzros), glacier 9,515 

Nieder Joch (Fund to Obervoniagt), glacier 9,847 

Oehateoh Joch (Fend to Kannser Thai), glacier about 10,800 

Timhler Joch (Oetzthal to Meran), bridle-path 8,298 

Lnngthaler Joch (Gurgl to Pfeldors Thai), glacier 9,939 

Grulieu Joch jPfelders to Sclmalser Thai), glacier 9,648 

Gurgl Jodi (Gnrgl to Schnalser Thai), glacier 9,956 

Pitzthalor Juchl (Pitztlial to Suldon), glacier. 9,806 

Jaul'cn Po.ss (Meran to Stemng), bridle-imth 6,872 

Penscr Jodi (Botzen to Sterzuig), footpath 7,040 

Gnes Joch (Selr-ain to Leiigeiifeld), snow..., &,652 

Mutterborger Jodi (Neu.stift to Lengenfeld), glacier 9,893 

Bildstockl Pass (Neustift to Solrlen), glacier 10,294 

Grub Joch (Pfiersch to Oberbergthal), tootpath 7,021 

Brenner Pass (Innsbruck to Sterziiig), carnage road 4,588 

Plitsdier Joch (Sterzingto Mayrhoten), bridle-path 7,297 

Tuxer Jodi (Stalllach to Lanersbach), footpath 7,618 

Lappacher Joch (Laiipach to Ahrenthal), footpath 7,763 

Homdl Joch (Mayrhofen to Steinhaiis), snow 8,368 

Heiligengeist JUdil (Mayi’hofen to Kasern), footiuith 8,309 

Krimmler Tanern (Kinninl to Kasern), snow 9,071 

Dorfer Sulzlmch Thorl (Pregratten to Wald), glacier. 9,438 

Velher Tauem (Windisoh Matroy to Mittevsill), footpath 8,024 

Vordor Umhal Thorl (Pregratten to Kaauni), glacier. 9,723 

Troycr Thorl (Pregiatten to Defeieggen),snow. 4,845 

Mulitz Tliurl (Virgen to Defei;^g6u), snow 8,911 

Klaroinl Joch (Drfereggen to Taufers), footpath 7,606 

Bkaller Sattel (Drfereggen to Antholz), bridle-path 6,738 

Gsiesser Joch (Deforeggen to Gsiess), footpath - 7,363 

Kaiser Tancrn (Kals to Uttendorf), snow 8,410 

Kapmner Thorl (Stubachthal to Kaprnn), glacier 8,740 

Riffelthor (Kaprun to Heiligexiblut), glacier 9,958 

Pfandelediarte (Ferleiten to Heiligenblnt), glader 8,817 

Fiischer ThOrl (Ferleiten to Seidelwinkelthal), footpath 7,998 

Ilodi Tlior (Bnohehen to HeUigenblut), footpath 8,551 

Bciger Thurl (Kols to HeUigenblut), footpath 7,971 
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.. 6,920 


7,499 


Aiuf der Stanz <Bu 011613611 to Gastem), liridle-patli 

Tramerscliaite (Raiuis to Dollacli), glacier 

Klein Zirknitzschaite (Rauris to Fragaiit), snow.... 

RIalluitzer Tauein (Gastem to Mallnitz), bridle-path 

^Li'lscnarte (St Joliann in Pongau to Ginund), footiiath 

Klein Blendschaite (Gastem to Ginund), glaeiei 

Dossner Scliaito (Gmund to Ober Vellaoli), snow 

Toblaclier Feld (Bumeclc to Lienz), cainage road 3,951 

Zochen Pass (Lienz to Maria Lukaii), footpath — 7,394 

Kotbcliaoli Sattel (Oberdrauburg to Kot&cLaoli), cainage load ... 3,210 
14. Styriaii The hoandary hetw^een the central 

range of lofty peaks that extends through Tyrol and the 
adjacent province of Salzburg, and the much lotrer masses 
that spread eastward throtigh Styria to the frontier of 
Hungary, has been already fixed at the Arlscharta On 
the east side of that pass the mass whose eonsineuoiis 
summits are the Markkalirspitz and the Hafncreck is 
dinded into two parallel branches that enclose between 
them the upper valley of the Mur. The northernmost 
of these ranges is cut through by the broad and deep 
valley, traversed by the road that leads from Lie.sing on 
the Enns to Leoben, which we have regarded as the limit 
between the Northern None Alps and tlie central mass. 
The eastern boundary of this division, which we at the 
same time regard as the projior limit of the Alps, is 
marked by the river Mur, which, after flowing eastward 
for about 100 miles to Bruck-au-der-Mur, turns southward, 
and finally joins tlie Drave in Hungary. The eastern 
limit of the Alps is completed by the depression between 
Spielfeld and Marburg, over which is carried Iflie railway 
from Vienna to Trieste The southern boundary of the 
central range is unmistakably marked by the great valley 
of the Drave The whole of this region was, along with 
large jjortions of the adjoining divisions, included under 
the* term Noric Alps by ancient geographers; but as the 
retention of that designation can only lead to confu-sion, 
wo readily adopt the name Styrian Alps, proposed by 
Karl V. Sonklar, whose writings have done so much to 
increase our knowledge of the Eastern Alps. It must, 
however, be remarked that the region above defined also 
includes a considerable district of Carinthia, along with a 
small part of the province of Salzburg, which extends to 
the head of the valley of the Mur. Excoptiiig the com- 
paratively high mass in which that river takes its source, 
the summits of tins region do not attain nearly so great a 
height as those of the other mam diidsious of tlie Alps, 
and only two or three reach the limit of porpetual snow. 
Chief riinls of the S/yriun Al/ys. 

Biseiibat 

Wollaner Nock — 

Sirbitzkogel 

ficiu Alp 

Koi Alp . 

Rappenkagc-l ... 

Oluladier Hpeikkngel . 

Gleniiilpeii Wpcikkogel. 


Maikkalnspitz .. . . 

9,243 

Hafiicicck 

... .10,044 

Faschanner Nook . 

. 9,130 

tiocli Golhng 

.. . 9,383 

Predigtstnlil 

.... 8,831 

Knalliitem 

. . . 8,511 

jBo'aensteni 

. 8,018 

Hocli Reichait 

7,900 

Eoingstulil 

.. . 7,648 


.. 8,008 
. .. 7,019 
. 7,863 
, .. G,800 
.... 7,010 
.... G,310 


. 6,508 

Chief Passes in the Sty mm 

R.ulsiultei’ Taticrn (Radsiiitlt to St Michael), cantage load 

Kalscliherg (St Michael to Oniuiul), carnage ioa<l 3,261 

Wiiitlsfdd (Flachau to Zccleihaus), footpath 

Waklhointhoil (Schladmiiigto Tamsaveg), footpath 7,437 

SolkerseliaTte (Grobinhig to Muiaui, limlle path 5,767 

RotteninannerTaaem(Uotteinnannto Jiidenhurg), 0. road., about 4,900 

Tumcli Pass (Peldkirchen to Tamsweg), carriage road 5,825 

Pladnitz Pass (Friesacli to StadI), bndle-path about .5,000 

Perchaiiei Pass (Fnesach to Schezding), cainage load 

Ohrlaclier Sattel (Wolfsberg to Judenburg), carriage road 3,174 

Stubalp P.'iss (Koflacli to Weisskircheu), c.arriage road 5,130 

Die Pack (Kollach to Wolfsberg), carriage road 3,870 

Glcinalp Pass (Peggaii to Knittelfeld), lootpatb aliout 5,500 

15. South Tyrol and Venetian Alps. — has been seen 
that the inouutain zone on the northern side of the main 
range of Tyrol extends from the lake of Constance to 
near Vienna, with a remarkable uuiforniity both of general 
aspect and of geological stmeture, so that no reason much 
naore valid than convenience could be assigued for form- 
ing it into two separate divisiona The same remark does 
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not hold good on the southern side of the main lange. 
There is, indeed, a general similarity between the noi thorn 
and southern zones, esjiecially in their geological structure, 
so far as regards the sedimentary rocks; but in the western 
portion of the latter— in the region Ijung between the 
Adige and the sources of the Piave — ^the intrusion of 
ipneous rocks on a large scale, and the accumulation of 
depo.sits formed fiom ejected volcanic matter, have pro- 
foundly modified the structure and outward aspect of the 
countiT Nowhere else in the Alps do the peaks rise so 
ahraptly and with so little apparent connection, and 
nowhere are the contrasts depending on differences of 
geological structure so marked as those wliich strike the 
mere '^passing traveller, when, beside rounded ina.ssos of 
red and black porphyry, he secs white and pink ciy.st.illine 
dolomite limestone rising in towers and pinnacles of extra- 
ordinary height and stecpno.sR, Dolomite limestone is 
found in many other parts of the Aljis, but iioulierc else 
is it developed on so grand a scale, and the cxcpiisito 
beauty of this region lias of late yeans led an incrca.sing 
number of travellers to spots that before were scarcely 
knoA\Ti even to the iiiliabitants of adjoining valleys. 
Though tliei-e are abiiiidaiit grounds for regarding the 
district here .spoken of as a separate division of tlm Alps, 
it is very difficult to a.ssign to it a satisfactory designaticm. 
The larger portion of the region has long been politically 
connected with Tyrol, and is partly inhabited by a German- 
speaking population, while the rcmaimlcr has been poli- 
tically connected with Venice, and tlio iuhabitunl.s arc 
thoroughly Italian in language and manners V"erc it not 
for a reluctance to introduce new and unfamiliar tonns, the 
present divi-sion might bo denominated Chihrir Alps, n.^, 
according to ancient tradition, the Cimbri, after their final 
defeat by Marins, .sought and found a refuge in this part of 
the Alps; but for tlie present it seems best to desigimle as 
South Tyrol and Venetian Alps the region Ijing bctucmi 
the valley of the Adige and the sources of the j)iiive 
and the Ihavc, auti south of the great valhy traverM-d by 
tho Eisack and the llicnz between Hotzon and Iniiiidien. 
The eastern limit may best be fixed by tho track leading 
through tho Sextenthal from Innichon to San Sti-faiio in 
the head valley of the Piave, and by the road from that 
place to Conegliano 

Chief Peaks of the South Tyrol mil Venciutn Jljis. 


Sciilwu 8,405 

Ro.s(mgailen • 

lA'ingkoM 30,392 

Mainiolato (') 11,015 

Monte 1’of.iua 10,72 1 

(jrad.i Hossti, or Holm Ciaiil 10, 262 

Monte Ciislall*! 10,641 

Drei Ziimeii, or Ctiaa tli 

Lavareilo above 10,300 

Dreisclnistei.‘.i»il^ 

Ciiim (It Po.sta 7 ,5 17 

CoA'elalto about 7,500 

Chief Pusses in the Smith Tyrol and Venctiuii Alys. 


Cmia (lelle Bodiel 7,6."'l 

f'lma d’Asla 9, 132 

Monte PaMouf, or Col tli 

Liiim 7,877 

Piille (h S jMiiitiiio (') lO.Glll 

fJimon ilella Pala i.b-iut 

Monte Cl vettfi 10,140 

Peinio 10,;i77 

Sonini'i 10,798 

Anti-lao 10,679 

Maniiiiiolo above 10,000 


4,117 
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Mnhlknccht Pass (Voh to tlainimh’llo), Imdle-vath 7,0 JO 

Fedaya Pas.s (Val di Fassa to Guprile), footpath (|>^4 

T^a Costonzclla (Paiieveggio to Pniuieio), oarrmue load 

Passo di Valle-s (Panevcprgio to Ccnoeiiifjlic), bridle-iialh 0,8// 

Grddner Joch (SI Ulrich to Bnineck), hridle-path /,0W 


C'ainpolnngo (Corfiu'a to Araha),l»rUUe-path. 
Poidoi Pas.s (6iie.s to Araba), briille-patn 


(hlinO 

, 7,396 

del Tre Sassi (Andraz to Cortina), cairlafje road.. 7 ,073 

Monte Gma. orP. di Falzaivgo (Caprile to Cortina), bridle-path... 7, .‘>11 

Pevitektein Pass (Niedemdorl to Curtinii), carriage roml about 5,000 

Passo delle Ike Croci (Cortina to Aiironzo), bridle path. 6."/0 

Foreella Grande (Aiironzo to San Vito), footpath „ 

Kreuzherg (luiiicben to S. Stephano), cariiage road - &,3G1 

16. SotUh- Eastern Alps. — Ancient geographers, and those 
who have followed their example, use the terras Carnic 
Alps and Julian Alps to designate two of the main divi- 
sions of the Alps; but the latter of these at least has 
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been applied in a vague and inconsistent way. In point of 
fact, the south-eastern portion of the Alps, which indudes 
both the groups above specified, presents three principal 
groups which are very closely connected together. The 
first of these — ^the Carnic Alps, properly so called— have 
been defined as including the region between the upper 
valley of tho Drave and the plain of rriiili But to the 
orographer the tnie head of the Drave valley is the Gail- 
thal, which extends in an almost straight and broad trench 
from near Iimicheu to ViUaeh, while the main stream flows 
through a sinuous and contracted valley. Bor this reason 
we have taken the Gailthal as the boundary between the 
Coatral Tyrol and the Carnic Alps. Almost continuous with 
tho Carnic Alps is a range, very similar m geological struc- 
ture, which divides the Drave from the northern branch of 
the Save, and includes the mountains locally known as the 
Karawankas and the Siikbacher Alpa Throughout these, 
which may be called the main range of the South-Eastern 
Alps, palsBOsoic rocks, probably of carboniferous age, extend 
in a narrow band for a distance of fully 100 miles, givmg 
place at the eastern extremity to the small granitic mass 
that forms the hills of the Bacher Gebirge near Marburg. 
On the south side of tho mam range of tho Carnic Alps 
tv/o mountain masses, mainly formed of triassic rocks and 
Dachstein limestone, attam a considerable height in the 
Monte Cavallo on the w'ost, and the Monte Oamn on the 
cast side of Friuh. In a similar position as regards the 
Karawankas is a still loftier mass which is crowned by the 
Torglou—- the highest peak of tho South-Eastern Alps. This 
group is referred by gcogi’aphers to the Julian Alps, which 
are said to divide the Save and its tributaries from the 
Adriatic. As has boon already said, tliore is no range to 
which the term Alps con properly be apphed forming such a 
boundary. The plateau of the Karst, though rising here and 
there into hills of modoralo hciglit, has an average eleva- 
tion of about 2000 foot above tho sea, and cannot correctly 
be spoken of as a mountain chain. The orographer, if 
seeking an eastern prolongation to tho Torglou group, 
would prefer tho liilly region between tho Save and the 
southern Gui'k; but tho low country through which llie 
railway is carried from Ifarburg to laybacli, and tlio road 
thenco to Gorizia, may for all jiractical pmiioses be taken 
as the south-easlcm limit of the Alps and of tho division 
here described. 

Chief Path of (he South-Eiuikrii Alps. 

Monte Pamlba J),097 Ovir 7,001 

Kellenvand alont 9,^00 Gnntonz 6,38G 

MontoCrWola 8,474 Oistrilza ............... 7,701 

Monte rroiimggiore 8,127 Baolier Gebirge (Velka 

Monte Cavallo 7,977 Kappa) 5,041 

Monte Crostis 7,384 Manpiart 8,776 

Jof (li Mmilasio about 9,000 Torglou — 9,371 

Monte Canin (rreslrelcmekj 8,711 Kni 7,358 

Stou 7.320 Kiik 0,829 

Ko&cliutta 6,805 

Chief Passes of tlui SostUhrBcuAenL A^ps. 

KarllMchcr Jocli (Sillian to Tilliacli), carriage road ....... 5,303 

Passo di Maima (Ampo/zo to Pievo di Cadore), carriage iwd. .. 4,191 
Piano di Sappaila (San Stefnno to Porno Avoltn), car. luod, about 4,100 

Git^'O Vemnis (Fomo Avoltn to Lorenzen), footpath 7,5*21 

\Vok\'«r Jonh (Porno Avolti-i to Kotsohaoh), footpath 6,663 

Monte Ciwa (Tolmezzo to K{it,soliacJi),bndle-path 4,337 

Nosfeld Pass (Ponteldia to nfermagor), footpath about 5,000 

Saifnitz PasH (Fontebbato Tarvisj, carnage road 2,082 

I’redil Pass (Tarvis to Fhtscli], carriage road 3,822 

Wurzoner Berg (Villaoh to Wiuven), carriage road — 8,497 

Ix)ibl Pass (Neumarktl to 'Dnterbergen),can'iageroacl 4,445 

Seeberg Pass (Krainbni^ to Kappel), carriage road 8,976 

St Leonhard Sattel (Kappel to Sulzbacli), bndle-petli 4,666 

Schkttria Pass (Sulzbach to Stein), footpath 6,198 

Worscliez Sattel (Plitsoh to Kronan), footpath 6,254 

Kerma Pass (Moistrana to Feistntz), footpath 6,332 

Skarbity'a Jooh (Tolraino to Peistritz), footpath... ..about 6,000 

■OhiiiaiQ of It ig known that as we rise from the soarlevol into 

wAlps. pggjQjjg tkg atmo^here the temperature 

decreases, file effect of mountain chains on prevdling 


winds m to carry warm air belonging to the lower region 
into an npper zone, where it expands in volume at the cost 
of a proportionate loss of heat, often accompanied by the 
precipitation of moisture in the form of snow or rain. The 
position of the Alps about the centre of the European 
continent has profoundly modified the clunate of all the 
stuTOunding regii..iis. The accumulation of vast masses of 
snow, which have gradually been converted into permanent 
glaciers, mamtains a gradation of very different climates 
witlmi the narrow space that intervenes between tho foot of 
the mountains and their upper ridges; it cools the breeze-i 
that are wafted to tho plains on either side, but its most 
nnportant function is to regulate the water supply of that 
large region -which is traversed by the streams of the Alps. 

Nearly all the moisture that is precipitated during six or 
seven months is stored up in the form of snow, and gradually 
diffused in the course of the succeeding summer; and even 
in the hottest and diiest seasons the resers'cs accumulated 
during a long preceding period of years in tho form of 
glaciers are available to maintain the regular flow of the 
greater streams. Nor is tliis all; the lakes that fill scvei*al 
of the main valleys on the southem side of the Alps are 
somewhat above the level of the plains of Lombardy and 
Tenetia, and afford an inexhaustible supply, which, from a 
remote period, has been used for that system of irrigation 
to which they owe their proverbial fertility. Six regions or 
zones, which are best distinguished by their characteristic 
vegetation, are found in the Alps. It has been a common 
error to suppose that these are indicated by absolute height 
above the sea-level. Local conditions of exposure to the 
sun, protection from cold winds, or the reverse, are of 
primary importance in determining the dunate and tlie 
conospondmg vegetation. 

1. Olive Region . — The great plain of Upper Italy lias a Zoiios o( 
■winter climate colder than that of tho British Islands. The vcgeta‘.;oa 
ohvo and the characteristic shrubs of the norlhem coasts 
of tho Mediterranean do not thrive in the open air, but 
tlio former valuable tree ripens its fruit in sheltered places 
at tho foot of the mountains, and iicnotraios along the 
deeper valleys and tho shores of the Italian lakes. The 
evergreen oak is wild on the rocks about the lake of Garda; 
and lemons are cultivated on a largo scale, mth partial 
protection in winter. The olive has been kno-wn to snrrive 
severe cold when of short duration, hut it cannot be culti- 
vated with success where frosts are prolonged, or where 
the mean winter temperature falls below 42* Fahr.; and 
to produce fruit it requires a heat of at least 75* Fahr. 
during the day, continued through four or five months of 
the summer and autumn. 

% The JiVyiwi.— The vine is far more tolerant of cold 
than the olive, hut to produce tolerable wine it demands, 
at the season of ripening, a degree of heat not much lc5!s 
than that needed by the more delicate tree. These con- 
ditions are satisfied in the deeper valleys of the Alps, even 
in the interior of the cliain, and up to a considerable height 
on slopes exposed to the sun. The protection afforded by 
winter snow enables the plant to resist severe and prolonged 
frosts, such as would be fatal in more exposed situations. 

Along with the me, many wild plants cliaracteristio of 
the warmer parts of middle Europe are seen to flourish. 

A mean summer temperature of at least G8® Fahr. is con- 
sidered necessary to produce tolerable wine, but in ordinary 
seasons this is much exceeded in many of the great valleys 
of the Alps. 

3. Mountain Region^ or Regim of Bedduous Trees . — 

Many -writers take the growth of com as the characteristic 
of this region; but so many varieties of all the common 
species are in cultivation, and these have su(h different 
dimatsd reqnircments, that they do not afford a satisfactory 
(aiterion. A more natural limit is afforded by the presence 
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of tlie chief deciduous trees — oak, beech, ash, and syca- 
more. These do not reach exactly to the same elevation, 
nor are they often found growing together; but their upper 
limit corresponds accurately enough to the change from a 
temperate to a colder climate that is further proved by 
a change in the wild herbaceous vegetation. This limit 
usually lies about 4000 feet above the sea on the north 
side of the Alps, but on the southern slopes it often uses 
to 5000 foot, somethnes even to 5500 feet. It must not 
be supposed that this region is always marked by the 
presence of the characteristic trees The interference of 
man has in many districts almost extirpated them, and, 
excepting the beech forests of the Austrian Alps, a con- 
siderable wood of deciduous trees is scarcely anywhere to 
be found. In many districts where such woods once existed, 
their place has been occupied by the pine and Scotch fir, 
which suffer less from the ravages of goats, the worst 
enemies of tree vegetation The mean annual temperatm'e 
of this region differs Kttle from that of the British islands; 
but the climatal conditions are widely different. Here 
snow usually lies for several months, till it gives place to a 
spring and smnmer considerably ivarmcr than the average 
of our seasons. 

4. Suhalphie Region, or Region of Coniferous Tiees — 
This is the region which mainly determines the manner of 
life of the population of the Alps. On a rough estimate, 
we may reckon that, of the space lying between the summits 
of the Alps and the low country on either side, one quarter 
is available for cultivation, of which about one-half may 
be vineyards and corn-fields, and the remainder produces 
forage and grass. About another quarter is utterly barren, 
'consisting of snow-fields, glaciers, bare rock, lakes, and the 
beds of streams; and there remains about one-lialf, which is 
divided between forest and pasture, and it is the produce 
of this which mainly supports the relatively lai-ge popula- 
tion. Tor nearly half the year the flocks and herds are 
fed on the upper pastures; but the true Imiit of tlie wealth 
of a district is the number of ammala that can be sup- 
ported during the long winter, and while one part of the 
population is engaged in tending the beasts and in making 
cheese and butter, the remainder is busy cuttmg hay and 
storing up winter food. The larger villages are mostly 
i)i the mountain region, but in many parts of the Alps the 
villages stand in the subalpine region at heights varying 
from 4000 to 5500 feet above the sea, more rarely extend- 
ing to about 6000 feet. The most characteristic feature 
of this region is the prevalence of coniferous trees, which, 
where they have not been artificially reduced, form vast 
forests that cover a large part of the surface. These play 
a most important part in the natural economy of the 
country. They protect the valleys from destructive ava- 
lanches, and, retaining the superficial soil by their roots, 
they mitigate the destructive effects of heavy raius. In 
valleys where they have been rashly cut away, and the 
waters pour down the slopes unchecked, every tiny rivulet 
becomes a raging torrent, that cuts away and carries off the 
grassy sloies and devastates the floor of the valley, cover- 
ing the soil with grave and debris. In the jiine forests of 
the Alps the prevailing speces are the common spruce and 
the silver fir; on siliceous soil the larch flourishes, and 
surpasses every other European species in height The 
Scotch fir is chiefly found at a lower level, and rarely forms 
forests. The Siberian fir is found scattered at intervals 
throughout the Alps, but is not common. The mnghus, 
creeping pine, or Krummholz of the Germans, is common 
in the Eastern Alps, and sometimes forms on the higbftr 
mountains a distinct zone above the level of its con- 
geners. In the Northern Alps the pine forests rarely 
surpass the limit of 6000 feet above the sea, but on 
the south side they commonly attain to 7 000 feet : and the 
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larch, Siberian fir, and muglius often extend above tiiat 
elevation. 

5. Alpine Region. — Thioughout the Gennau Alps the 
word aXp is used specifically for the upper pastures, where 
cattle are fed in summer, but this region is held to include 
the whole space between the uppermost limit of tiees and 
the first appearance of pciiuaueiit masses of snow. It is hcie 
that the characteristic vegetation of the Alps is developed 
in its full beauty and variety. Shrubs aie not wanting 
Three species of rhododendron vie with each other in 
the brilliancy of their masses of red or pink fiouers; the 
common jumper rises higher still, along with three species 
of bilberry; and several dwarf willows attain ncaily to the 
utmost hmit of vegetation The upper limit of this loguai 
coincides with the so-called limit of periictiial snuw, uliieli 
demands further explanation. 

6. Glacial Region. — On the higher parts of lofty niona- 
taiiis moie snow falls in each year than is melted on the 
spot. A portion of this is carried away by the wind before 
it is consohdated; a larger poition accmiuilates in liollous 
and depressions of the surface, and is gradually eonveilod 
into glacier-ice, which descends by a slow secular motion 
into the deeper valleys, where it goes to swell perennial 
streams. As on a mountain the snow docs not lie in beds 
of uniform thickness, and sonic parts arc more exposed to 
the sun and warm irinds than others, wo commonly find 
beds of snow alternating with exposed slopes covered with 
brilliant vegetation; and to the observer near at haml 
there is no ajipoaraiico in the least corresponding to the 
term limit of pei'petml snov>. But the case is otherwise 
when a high mountain chain is viewed from a distance. 
Smnlar conditions arc repeated at many difi’crent points, 
so that the level at which large snow-beds show themselves 
along its flanks is aiqu’oxiuiately horizontal. Hut this 
holds good only so far as the coudilious arc similar. On 
the opposite sides of the same eham the cxjiosure to the 
sun or to warm winds may cause a wide difforoiieo in tlio 
level of pomianeut snow; but in some eases the increased 
fall of snow on the side exposed to moist viiids may more 
than compensate the increased influence of the. sun’s rays. 
Still, even with these reseiwations, the so-called lino of 
perpetual snow is not fixed The occurrence of finonrablo 
meteorological conditions during several successive .‘iea.'-on-s 
may and does increase the extent of the snow-iields, and 
lower the Imiit of seemingly i)ermancut snmv; while an 
opposite state of tlimgs may cause the limit to rise higher 
on the flanks of the mountains. Erom thc.se remarks it 
may be inferred that all attempts to fix aoeuratcly tlio 
level of per])etual snow in tho Alps are fallacious, and can 
at the best approach only to local accuracy for a pailicular 
district. In some parts of the Aljjs tho limit may be set 
at about 8000 foot above tho sea, while in others it cmniot 
be placed inucli below 9500 feet. As veiy little .sn<*w can 
rest on rocks that lie at an angle exceeding (iO" ami this 
is soon removed by the wind, some steep masses of rock 
remain bare even near the summits of the highest })caks, 
but as almost every spot ofiermg the least hohl iav vegeta- 
tion is covered with snow, feiv flowering plants are .seen 
above 10,000 feet. There i.s reason to thiTik, how(‘vcr, 
that it is the want of soil rather than climatal conditions 
that checks the upward extension of tlie Alpine flom. 
Increased dnect effect of .solar radiation coiupeusatcs for tho 
cold of the nights, and in the few spots where plants have 
been found in flower up to a height of 12,000 feet, nothing 
has indicated that the ijroce.s.se.s of vegetation were arre.s1e(l 
by the severe cold wliieh they miust .sometimes endure. 
The climate of the glacial region has often been compared 
to that of the polar regions, but they are widely different. 
Here, intense solar radiation by day, which raises the 
surface when diy, to a temperature approaching 80'’ Fahr.,. 
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alternates witli severe frost by niglit. There, a sun which 
never sots sends feeble rays that maintain a low equable 
temperature, rarely rising more than a few degrees above 
the freezmg-pomt. Ilcuce llie upper region of the Alps 
sustains a far more varied and brilliant vegetation, 
population At the earliest period of winch records are preserved 
if the Alps the Alps appear to have been mainly inhabited by Celtic 
tubes, some of which, before they were subjugated by 
the Romans, had made cousiderable progress in iJlc know- 
ledge of the useful arts. The Rhaitiaiis and Vmdeheians 
especially, in ivlioui a primitive Turanian stock seems to 
have been amalgamated with a dominant Celtic race, 
readily as.snmlatod the civilisation of Romo ; and the 
language of the conqueror, modified by peculianties of 
pronunciation and the retention of some native terms, 
still siu’vives ill Eastern Switzerland, and in a few isolated 
valleys of Tyiol Throughout by far the larger ^lait of 
the Alps, however, the flood of Teutonic invasion either 
exterminated or diovc into exile the previous population. 
The Alemaiiiii and other kindred tribes settled in tlie 
main valleys of the Eastern Alps, and finally became 
masters of the greater part of Switzerland, leaving to tlie 
original Celtic population tlie Western Alps and both 
slopes of tlie great Peunine chain At a later period the 
invasion of Slavonic hordes tlircatoncd to siihstitiite a new 
nationality throughout the same region, but after pro- 
longed contests those tribes wore restricted to its sontli- 
oastern iiortion, being nearly confined to the upper valleys 
of the Drave and the Save, with their tributaries The 
Italian valleys ol the Alits, from the Val d’Ossola to the 
Tagliamonto, inlialiited l)y people of mixed race, have, 
with a few c.xccptions, preserved the language of Italy, 
much varied in the local dialects; while the western div 
tricts, in which the Celtic element remained predominant, 
have for tho most part clung to the French tongue. The 
estimates formed of the present population of tho Alps arc 
uncertain, because they usually includo towns and poi»ulou3 
districts lying without tho mountam region. It is usually 
reckoned tliat tlioro aio about 1,500,000 of Cello-Gallic 
stock in the French and Savoy Alps, western Switzerland, 
and some valleys of Piodmnnt, about 4,000,000 of Teutonic 
origin in the Swiss and Gciinan Alp.s ; about 1,000,000 of 
Slavonic stock, chielly Slovenes ; and about 1,000,000 of 
Italians in the valleys of Norlliorn Italy, the Swiss cantons 
of Tessin and Grisons, and in tho Italian Tyrol, making an 
aggregate of 7,500,000. To these should be added about 
70,000 people speaking some dialect of the Rhaeto-Romau 
or Roniansch. All these niimbei’s excepting the last are 
excessive, if wo would restrict tho estimate ivithin the 
proper limits of the Alps, 

Although no conspicuous species of quadrujied or bird 
is known to be exclusively confined to the Alps, they have 
affordccl an asylum to many animals that have become 
rare or extinct elsewhere. Tlio great urus, the elk, and 
the wild swine have disappeared since the Roman period, 
and tho heaver in more recent times ; but tho brown bear, 
the lynx, the wild cat, and the wolf still survive. Among 
Ruminants, the rod deer, fallow deer, and roebuck, chiefly 
found in tho lower forest region, are common to other 
mountain districts. More characteristic of the Alps is the 
chamois, which is found elsewhere only in the Carpathians, 
Pyrenees, and the mountains of European Turkey, and is 
tho sole representative of the antelopes tu this part of the 
world. Much rarer is tlio ibex or bouquetin, which sitU 
lives in the higher Alpine region of tho Qraian Alps, and 
possibly also in some recesses of the Pennine dbain. Un- 
like tho chamois, which descends at night to find suste- 
uanco as low as tho verge of the pine forests, this fine 
amma remains, at least in tho summer, in the upper 
region, on the verge of the snow-fields, or or. the rocks that 
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rise amidst the glaaers. The massive horns of the male 
are often a yard or more in length. Closely allied specieri 
are found in the Pyrenees and other mountain ranges of 
the Ibenan peninsula, and in the Caucasus, but tlie true 
ibex seems to be now confined to this small corner of tin 
Alps The few endemic species of Mammalia found in 
the Alps are chiefly small Rodentia and Inscctivora, which 
alone can multiply rapidly m the midst of a large and 
lucieasing human population. The marmot, which is the 
mo,st characteiistic of the Rodentia, maintains its ground 
m the stony recesses of the Aipme region, and does not 
diminish in numbei’s as most other wild animals have 
done. The ino.st singular of this group is the snow-vole 
{Ai'vkda nivalis), whose nearest ally is a native of East 
Siberia Several forms (varieties or sub-specics) are found 
111 various paits of tlie Alps They ascend through the 
Alpine region to the rocks of the glacial zone, at least as 
far as 12,000 feet above the sea; and, unlike otlier animals 
framed to eiidiu'e severe cold, they continue in activity 
throughout the long winter. Thci'u is at least one species 
of shrew (Si»vx alpinus) peculiar to tlio Aljis. The 
Cheiroptciu are represented by numermis forms, uhich, 
with one exception ( Vesjiei n<jo muunis), are not confined 
to this region ; but the Alps form a limit to the clistnbu- 
tion ot many <if tins order : some species of middle Europe 
do not cros.s the mam range, while several species of the 
Mediterranean icgion find their northern limit in tho 
valleys on the southern side. 

The Biixb of the Alps aio proportionately very nuincr- llirils- 
ous Mimy southern species find a home in the warmer 
Italian valleys, and there meet iiorthein forms that descend 
dunug tho winter and spring, but lotuni to the upper zone 
ill tho wai’in season Of tho more conspicuous species of 
the high Alps, the lammergoyer {Gypuftos hurhntua ) — once 
common, but now become very rare — is pre-eminent. It 
is also found in Algeria, in vSyria, and in Northern Asia, 
but is one of tlinso animals that is threatouod with ox- 
tmclion by tho progress of civilisation. Tho rock chough 
{Ptpr/iocomJi alpiuus), disluiguislied by golden-yellow bill 
and feet, biiiltls on rocks in the glacial region as high a.s 
10,000 feet above the sea. Several song birds, such as 
the snow lark and snow liuch, ascend to the limits of 
vegetation. Tho Gallinacese are well represented. The 
cock of the woods (Tvtrao nroffcUlus), tlic grouse, ptarmigan, 
blackcock, gcliiiotte, and rock partridge {Gaccahis saxatihs), 
are tho most rcmarkablo. The first, winch is somewhat 
rare and oxtromely shy, surpasses the dimensions of an 
ordinary well-grown fowl 

Several Reptiles are found oven in tho upper region of Reptilcp. 
the Alps, though none are very common. Of three 
venomous siiecies of viper, Vipera hmis ascends to about 
8000 feet ; and tho black vijicr ( Y. prestei') also reaches 
the Alpine region. F. Ileilii is confined to tlie wanner 
Italian valleys. The snakes and lizards frequent the 
lower zones, excepting Lacetia pyrvhngastm, whicli is 
sometimos seen in tho upper region. 

Batrachians are more commt)n than true reptiles. An Batraoh 
Alpine frog attain.? the exireiiio limit of vegetation, and a 
toad ascends nearly as far. These have bean considered 
by some as distinct species, by others as varieties of the 
common animals. At least one triton {T. Wwfbevnii) is 
pecuhar to the Alps. The spotted salamander is common 
in the suh-Alpine region, but in the Eastern Alps it is re- 
placed by 8, ntra, which is entirely black. This is some- 
time found far above tho limit of tlic pine forests. 

The great lakes of the Alps are very rich in Fish, not Fistis. 
only as regards the number of individuals, but in species 
also. Tims in the Gluemsee, at the northern foot of the 
Bavarian Alps, thirly-three species have been found, in 
tho lake of Constance twenty-six fqiecies, and twenty-four 
I. — 8o 
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in tlie lake of Lucerne. Tke most esteemed axe tliose of ences, it \7as necessary to refer to Uie_ characteristic vege- 
tlie trout and salmon tribe, whose specific diffidences have tation of each zone, inasmuch as tMs affords the cliief 
not yet been fully investigated by ichthyologists. First in apparent distinction which chmatal conditions impress on 
rank is the saibling {Salmo scdvellinus), which flourishes in the earth’s surface. The most em’sory observation suffices 
lakes between 2000 and 4000 feet above the sea, and to show that within each of the zonp thus broadly skctdied 
occasionally extends to those of the Alpine region between out there exist marked differences in the vegetable popula- 
6000 and 7000 feet. The fish of the northern side of the tion, so that a comparison of the local floras in two spots 
Alps are fully described in Siebold’s Susmasser-Fisclie possessing a smular climate as regards tcmpeiaturo may 
Mitteleiiropas. Those of the waters running to the exhibit but few points of agreement along with many 
Mediterranean have not been so fully investigated. Two marked contrasts. This partly dejicnds on exteiiial Con- 
or three peculiar species have been found in the lake of ditions, of which the most important aic differences in the 
Geneva. In some of the Lombard lakes, the o^ojw,i»3niall amount and distribution of moisture in the air and the 
fish of the herring tribe {Chipea fiyita), is a much esteemed soil, and differences in the composition and slate of aggre- 
article of diet. gation of the soil itself. But a more important clement in 

Snverto- In the classes hitherto noticed the number of species determining the flora of any particular district depends 
siata.. peculiar to the Alps is very small. This rule is reversed upon the causes which have operated throughout the whole 

among the Invertebrata, especially as regards the Articu- period since it has become diy land to facihtate migration 
lata and MoUusca. The number of insects is very great, for cortam species, and to impede it for others. The sub- 
and a considerable proportion extend to the limit of per- ject of the distribution of Aljiino plants, so far as regards 
petual snow. Oswald Heer has pointed out several pecu- the eastern half of the chain, has been very veil discussed 
liarities m the insect fauna of the higher Alps. In ascend- in an essay by Dr A. Kemer in the 1st vol of the fid edit, 
ing from the mountain region the 2 >i’oportion of the of Schauhach’s Deutsche Alpen, although some of the con- 
carmvorous tribes rapidly increases, and the families that elusions of the writer may not bear caicful criticism, lie 
feed on hving vegetable matter either disappear or are divides the natural floras of the Alps into four — named 
much reduced in numbers Beetles and other insects respectively Arctic, Baltic, Dontic, and IlcJUerrannin, the 
either lose their wings in the upper region, or arc represented tern Baltic referring to the region that includes Germany, 
hy allied wingless species Along with the tendency to Southern Scandmawa, and North-Western Bussia; vhile 
lose the power of flight, a diminution of brilliancy of colour Pontic comprehends the region north and west of the Eiixiiie 
appears, the prevaihng hues being black or dingy grey. — ^the northern provinces of Turkey and the whole space 
These peculiarities are to be explamed by the fact that m between the Cai’iiathians and the Crimea. It docs not 
the upper Alpine zone most insects live under stone.s, and aiijiear that the writer holds tliat the plants existing in tho 
the power of flight generally proves injurious to animals Alps have actually migrated to their present homos from 
hable to be carried by the wind and u^iward air-cmTonls the geograifiiical regions corresponding to the above dono- 
over the snow-fields, whence they are unable to retiun. minations, but mciely that they belong to the typos of 
This IS often seen to occur to butterflies and a few moths, vegetation characteristic of each of Ihom. It must be 
which ascend as far as tho highest flowering j)lants. The borne in mind that the Alps, and cspcciiilly tlie mounlain 
snow-fields and glaciers are not devoid of insect life, and sub-Ali)inc regions, produce a large immlior of ])co\ihar 
Several species of snow-flea have been detected; and forms, many of which have no near allies in tho othci 
further observation wiU. probably briug to light other raouiitam regions of Europe, while at tho same lime tho 
minute animals hving in the iiools that form on^e surface differences arc seldom so wide as to place tlie.se in dintiiict 
of glaciers, or on the snow-beds, although their activity generic groups; and it seems quite inadmissible to supjHtiso 
IS often interrujited by the freezing of the smlace. that tho flora has been altogether formed by colonisnlion 

The Arachmda are eminently characteristic of the fauna from surromiding districts. No space can bo liere found 
of the liigli Alps, where they abound both in species and for details, but it may broadly be said that while the 
individuals. Spiders ascend to the utmost Liiiit of v(^eta- highest zone of all, lying close to tho limit of pcrinanont 
tion, and are even to be found on the bare rocks that nse snow, exlubits throughout tho whole chain an apju'oach to 
out of the snow up to a height of 11,000 feet. imifonnity, several of the most conspicuous spocie.s being 

Although most of tho orders of Articulata are repre- common to this and to Arctic flora, tho zone immediately 
sented in the Alps by numerous forms, these are far out- below this, as well as tho.se lower down, .slinw.s a largo 
numbered by the total number of European species of that admixture of quite di.stinct elements. This is cspecialYy 
class; hut among land and fi-esh- water Molhisca the pro- tnie of the southern .slopes. In truth, but a very few of 
portion is reversed, and as many as seven-eighths of aU the well-marked cudcmic species of tho Alp.s are eonflncil 
the species known in middle Europe, and a large proper- to the north side of the main chain. A coixsidorable 
tion of those of the Mediterranean region, have been found nuniher are common to botli slopes, and a still larger jiro- 
in the Alps. StiU more remarkable is the large propor- portion are restricted exclusively to the southcni side. Of 
tion of endemic specie, s. In the important group of the tlie larger groups winch are I’eju'eseuted in the Alps by 
Helicese fully one hundred species, or four-tenths of the numerous well-marked cncleinic species, the genera Alsine, 
whole number, ^ are peculiar to the Alps. Between thirty Andro.sacc, Arabis, Cami)aiuila, Crcpi.s, Oeiitiana, Pctlicju- 
and forty species only have been found in the Alpine zone, laris, Primula, and Saxifraga may be especially noted 
and of these but five — VitHna diapketna, V. ffladalis, Jlelix Without attempting to enter into details, it maybe said 
glacialis, 11. foetem, and Yertigo Oharperiiiet'i — attain the tliati a general Alpine flora, which extends 

upper limit of vegetation. ^ throughout the entire chain, there arc three large, districts 

The Annulosa and Eadiata of the Alps, so far as they where, along with species common to all, we find a con- 
are knovm, do not offer any pointe of specid interest; and siderable number of othei-s either absolutely local and 
the study of the minute organisms, whi<ih have been endemic, or else rejirasentative in the Alps of the flora.s of 
proved to exist as high as lfi,000 feet above the sea, is other di.stant moimtain group.s. Only a few of the more 
stiU in its infancy, remarkable species characteristic, of each can bo cited. The 

rioraof In describing the several regions which are found in West Alphie Flora is found in Dauxihine, South Savoy, 
the Alps, ascending from the low country to the snow-clad summits and Western Piedmont, as far north as the group of Hie 
of the Alps, and whose existence is duo to climataJ differ- Graian Alps. In the follovung list of tho more remark- 
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able species those which are either identical with or 
nearly allied to Pyrenean forms have an asterisk pre- 
fixed : — 

Aiuhs prdcmontcnia, Hurpcauna tanacetifoha, *Dumt7tus ne- 
gleet us, Hileue cordi folia, * tiiqmiaria lulea, ' llypiBritum nummtt- 
lanii/ohitm, Astiaijuliis alopcciti aides, Saxijraga foniJoda, S. 
diiqu'Hsioidc'i, *S '^'Aspenila liexaplnjUa, Ctphnlat'ia 

al 2 nna, AehiUm Herhnrotn, Bevurdia suhacaults. Campanula 
Alhonn, U clahncs, Pnmiila viurgliuitn, P. Alhonii, ‘^'Eniim 
alpinus, Veromea Allionii, Thijuius piperclla, aiA Alopmaiis 
Oeninli, 

Tlie Lomluinl Flora is iiiiirked by a considerable number 
of very distinct species that are liimtcd to the southern 
declivity of the Alps, between the Lago Maggiore and the 
lake of Garda. Must of these are absolutely confined 
withm these houiidaiies, but a few extend some distance 
east of the lake of Gaida. The following deserve to be 
specified • — 

Viola Comolha, V Itctrrnpliijlhi, Silene El hahctJuxi, Ayevaria 
gnnomsis, Cutisus glfibirscnis, Sangumrla dodccandra, Scmfmga 
VandfUh, »?. araellnmdm, LasnpUium mtidmn, Tclelia speausis- 
simu, Ijcoiitudon tenuijlorus, Iheyacum jyorri/uhum, Campanula 
I'uincii, C elatinoidcs, Diiphnjeiiipeatris, Eyqilujrhia\andbilis,miiL 
Curt'x haldensis 

Tlic FmsI Alpine Flora, extending through the region 
east of the valley of the Adige, is characterised by a large 
number of peculiar species, and by a perhaps equal number 
of iilants not seen elsewhere in the Alps, but also natives 
of the Caipatliians, or of the region lying between Scrvia 
and the Adriatic. In the folloiving list those included in 
the latter category are marked with an astensk ; — 

Arahis roehinnivs, '^1 Scopnham, *Cardumme tyyfolia, Braya 
alpiiia, Voi’hJmyialnn traulis, Silene jnnmho, A', alpestiis, Ihanthiis 
ttlpiinis, *Oenista scyitea, Medieago J’troiiiv, ’^Boicntilla Glusiana, 
Saxifrtiga Biirsermnrt, S tenellu, *S peirm, hietaeif/ilin, 
Vfiieqitrlia Epipactis, Astrantia carniolica, Illadnikia goUccensfs, 
Anth'vm alpina, AcMlea Chmana, *Scyieeio ahrolmifohiis, Cen- 
imirmalpynu, 0 riipestris,*Sauwtieapygmma, Bhi/kuma emosum, 
Campanula pullit, *C alpina, G moyeltinna, C Zoysii, Blmloden- 
drem rhayncccistus, Gentiana mhricata, *0.jfn(jidu, G Froliliehii, 
*Piimula minima, P. gluhnom, Andmace Ifmtsmanni, Pirdnota 
Bonarota, P. Agrria, Wulfenia cauntliiain, Srsleria spliwrorephala, 
anil S. mirrnrrpliala 

It is w'orthy of ri'inark Unit the ccniial and liighe.st part 
of the AljHiio ehaiii, iiichiding the rcnniiio anil Peniese 
groiqis, the Lcpontiiie Alps, and ilinso of North Switzer- 
land, jiroduce srarcely a w'ell-inarked siiecics — ^with the 
doubtful exc('i)lions of Ilumex nivalis and of Potcntilla 
grammopHala, which is confined to a small district south 
cast of Monte liosa — ^that does not .spread throughout the 
rest of the chain. 

The phenomena of glaciers have been chiefly studied in 
the AlpvS, hut tlicy are not especially characteristic of the 
mountains of central Kiirope. The investigation of their 
origin and structure, and Iho laws of their motion, fall 
within the province of the physical philosopher, and are 
discussed elsewhere. See Glaoiees. 

The geological structure of the Alps is a subject that has 
occupied the labours of many eminent men of science, 
csiiecially during the last thiity years, yet it may be safely 
a.sijcrted that it will continue to offer new problems to the 
ro.S3archcs of at least another generation. There is scarcely 
a single difficult question regarding tlic nature and mode 
of dcpo.sition of the strata that make up tlio earth’s crust, 
the mode of elevation of mountain chains, the causes of 
the fonnation of valleys and lake basins, the action of 
meteoric forces, of rivers and ice-streams, that must not be 
decided before we can give a rational account of the stnic- 
turo of the Alps. Along with these, and scarcely less im- 
portant, is the study of the various agencies involved in 
the phenomena of metamorphism, and that of the part 
played by volcanic action in some parts of the chain. The 
study of tlie organic remains embedded in the rocks is not 
ao constantly the duty of the geologist in the Alps as it is 


in most other mountain districts; but of late years this has 
been actively pm’sued, and has tended to clear up many 
difficulties, while much room is left for further iiivestigar 
tion. The reader is referred to the article Geology, and, 
with reference to detailed information as to the structure 
of the Aljis, to the list of works on alpine geology given 
below. 

The numljer of piihlications rclating to the Alps has hecii so Biblio- 
largely incieascd during the last quailer of a century tliat a hare grapliy of 
catalogue would fill a considerable space. The majority of these the Alps, 
ai-eof a nairative and dcscnjitivc cliaiacter, and do not add much 
to our knowledge of the Aljis, cither topographically or scien tiflcall y. 

It will auflice to give heie a brief list of tlie duet w’orks tliat may 
faii'ly he consideied to have achieved that object. Wotks of exclu- 
sively scientific chaiaeter, especially tliose relating to Alpine geology, 
ara .separately enumerated, 

Schenclwcr (.T. .1.), Itmeia Aljiina, Leyden, 1723 Gnincr, Die 
Elsgt-birge des Scbwci/cilaniles, Bern, 17C0. Saiissure (H. B. dc), 

Voyages d-ina les Alpes, Neuchfilel, 1803-G. Hiigi (J. J.l, Natur- 
hibtonsclie Alpenieisc, Solotlnini, 1830. Agassiz (L,), Etudes sur 
les Glaciois, Nciichdtel, 1840 ; Systeme Glamire, on Noiivcllcs 
Etudes, tc, Pans, 18-17. Forbes (J. D ), Travels tlnoiigli Gie 
Alps of Savoy, &c., Edinburgh, 1843 Desor (E ), Exclusions ct 
Sdjoiirs dans les Glaciera et les Haiitcs Pijgions des Alpes ; 2 .series, 

K cuch.ltcl, 1844-6. Snluzzo (A. di), Le Alpi cho cingono I’ltalia, 
ima p., 2 t( 5 ^ Tolino, 1845 Schlagintweit (H. imd A.), Untersu- 
chungpii liber die Plij'sicalische Geogi’aphic die Alpen ; 2 series, 

TiCilizig, 1850-4. Tyndall (J.), The Glaciers of the Aljis, Jjoiidon, 

1800. Berlojtsch Gh A ), Die Alpen in Natiir- nnd Lebeiisljildcrn 
dargeslellt, J.a‘ip7ig, 1861, Browne (Kev, G. F ), Ice-caves 
of Fianco and Switzcrliuid, London, 1865. hlorell, Scientific 
Gmdc to SwiUciland, London, 1866. Souklav (Knii von), Die 
Oetztbaler Gebirgsgruppo, &c., Qotlia, 1800 ; Dio Gebirgspiqine 
der Holien Tanern, &c,, 'Wicn, 1866. Schaiibach Dio Deutselie 
Allien, 2d edition, Jena, 1865-71. r>onney (llev. T. G.), The 
Alpine lli'gions of Swil7cilaud and the neighbouring countries, 

Cambndgo nnd Loudon, 1868. Ball fJ.), The Aliniio Guide; new 
edition, in ten parts, London, 1873 Considorablo additions to our 
knowledge of tiie Alps aie also to be found in the periodical imbli- 
calions of the English, Swiss, Austiian, Italian, and Gennan Aljiiiie 
Clnlis, and also in jiaiieis that have appeared in I’oteiinaiiu'e 
GengrajyJtiscJic Mdllicilmgm. 

No general zoological W'orks of a puicly sciciilific character i elat- 
ing cxcluHively to the fauna of the Alp-s can be ipiotcd ; but much 
valuable infoiinatioii, conveyed in a popular foim, will be found in 
Taehiidi’s Thicricbcii der Alpeiiwelt, of which traiuslations liaie 
apjicnrcd in English and Ficncli. The want of a coiiqiact woik 
conlidmng di'sniptions of all tlieiilaiils of tlie Aljis lias been niiicli 
felt by botanists. 'J'hosc of Swit/orland and tho Easteni Aljis are 
niclnilcd m Koch’s »Syiiojisi& Flora! Gemiaiiicffi et Ilidvcticie, a 
work of high authority, wTitten in Latin; but it does not eomjire- 
lu*nd iho species peculiar to Piedmont and the 'Westei’n Aljis. An 
illustrated work, by J. 0. "Weber, Die Aljienpflniizen Deiitsclilaiids 
mid dor Schweiz, may also he recominended. Of mimoron.s books 
and memoirs connected with the gcoloCT of tlie Alps, tlie following 
deserve sjieciol mention : — L von Buch, Geologische Beobnelituiig- 
cn auf Kiasoii, 1802. Sir 11. I. Miiridiison, On tlio Geological 
Stracture of the Alps, the Apennines, and the Carjiathinns, Quart. 

Jonnml Geol. Soo. of Txmdon, vol. v. ; a translation of this im- 
jiortant memoir into Italian, with an ayipendix, by P. Savi and 
<}. Mciieghini, Florence, 1851. flodgwiclc and Murchison, On tho 
Geology of tlie Easteni Aljw, Q’mns. GeoL Soc. Loud. 1832, J. ile 
<,li!uyeiilier, E.ssai sur lus Glaciore et sur le Terrain Erratiipie du 
Bassm du Khone, 1841. B, fStiirler, Geologic der Schweiz, 18.53 ; 

I<L Index der Petrograjihie unci Stoatigmjilne der Schweiz, &c,, 

Bern, 1872. A. Stopjiani, Stiwlu Gcologielii e Paleontologiclii sulla 
I/irabardia, 1867. G. TjOiw, Descrijitioii GiSolngifjue du DaujihinA, 

1860. Gilmlicl, Geologic lies Kunigreiehs Bayeni, 18fil. 0. Ileer, 

Die Urwelt der Schweiz, Ziirich, 186.5. E. l)c.sor, Der Gebirgsbau 
der Alpen, &c., Wiesbaden, 1865. A. Fawe, Beehcrehes Gdo- 
logiques dans les Parties de la Savoie, &c. ; Voisines du Mont Blanc, 

Geneve, 1867. L. Riitimeyer, Uelier Thai- und Seebilding, Basel, 

1869. A copious collection of facts and observations bearing on 
the physics and ivcent gt?ology of tho Alps will be found in a w'ork 
by M. Dollfuss-Ausset, Materianx pour I’Etude des Glaciers, of 
whidi nine volumes have appeared. Many important (xintnlmtions 
to Aljiine geology are scattered through the Proceedings of scientific 
societies. Tho Bulldin of the Franaa Geological Society contains 
valuaUe papers Irv Collegno, Dausso, Gras, Huber, ^ Mortille^ 

Omboni, Itozct, and others, The geoloOT of the Austrian Aljis is 
illustrated by numerous papers in the Jahrbudi der k. k. Rciohsan- 
stalt. The memoirs of A. Sismonda and B. Qastaldi, m the 
Memorie della E. Academia di Torino, must be consulted by tliose 
who would study tim geoloCT of Piedmont. The phenomena of tlw 
morion and structnre of glaciors have been discussed in numerous 
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papeis tliat li'ire appeared iu the Lomlon and Edinburgh Philoso- 
phml ifidjazine dining the last thirty yetira The important 
mcmons of Piofessor Tyndall weie piuhlished in. the Philosophical 
Tmnsuctioiis for 1857, 1858, and 1859 ; and those of the late Mr 
Hopilmis in tlie Transactional of the Cambridge Fhilosaphiml Society, 
vol. viii. Yarious contribiitious to illustrate and enforce the tiows 
fiist set foith by the late Piiiicipal Foibes in his Travels through 
the Alps were published in a collected form by Messrs Black, Edin- 
burgh, ill 1859. 

Oaito- with the excepition of special maps of small distiicts, the only 

graphy of maps of t he Alps founded on actual survey are those which have 
the Alps. li«eii published under the authority of the governments whose 
territoiy is concerned. Among these the first place is due to the 
federal map of Switzerland, executed under the duection of General 
Dufour, on the scale -nnnrinrj ™ 25 sheets. Considermg the diffl- 
‘ culty of the task, this is uiisurpasseil both for accuracy and skill m 

execution 'I’lio Austrian Wai Office has brought out, dniing the 
last sixty years, a series of maps, executed on a large scale, ot the 
several states of the empire. These are of very unequal meat. 
That of the langdom of Venetian Lombanly, in 42 sheets, on the 
scale of ■ffTrVtnii considerable merit, but falls short of the stand- 
ard of the Swiss map. A new map of Tyiol is in preparation, and 
will doubtless sustain the reputation of Austrian eaitographers. 
The general map of Piedmont, in 91 sheets, on the scale sTshs-ft “ 
sufficiently correct os regards the inhabited distiicts, but quite 
uusatisfactoiy as regards the higher region. Until lately there 


existed no tolerable map of the Alpine provinces of Fiance. Tiie 
general map of France, on the si.ile 1ms of lute yeais lieeii 

extended to the greater pait of Daiii*liine, and will beioie long includo 
the newly-acquiied deiiartineuts ot Savoy and Nice. The poition 
already published is quite on a loved with modern roquiiemcnts, and 
reflects credit on the French uai department The only toieialde 
map that includes the entire ch.iiu ot the Alps is that compiled by 
J. G Mayi. It is on a small suile m imt free liom 

senons errors. A map published by ’iVoil, in 48 .sheets, on a scale 
entitled “Atlas von Sudnest Ucutsclilaiid iiiid dmn Alpen- 
knde,” is very iinsatistactoiy. Sehcdii’s general map of the Aus- 
trian Em])ireand adjoining tcrritoiies, in 20 sheets, is an excidlent 
compilation. It includes the Alp.s as fai west as Monte llosa 
and the Like of Thun, but the sc.ile m inconveniently 

small. 

Of geological maps including any consideiable poition of the 
Alps the foDowing deserve to be speciKed .— 

Favie (A ), Carte G^olognpie des Parties do la Savoie, &e , Voisiiies 
dll Mout Blanc Gunibel, Geognn&ti.sclio Kaitc des Kunigreielis 
Bayern Hauei (F von), Geologische Uobeisiclitskaite der Oester- 
reichischen Monnichio ; sheets 5 and 6 include the Aiisluau Alps. 
Loiy (C.), Carte Gdologupio dii DuiipliinA Moilot, UebeiMelits- 
karte der Nordostlicheii Alpen. Sismonda (A.), Carta Gisdngiea 
di Savoja, Piemonte, e Liguria. Societc Guolognpie tie Fuiiiee, 
Carte G5ologiquo de la Savoie. Studei (13.) ii. Esclier v. d. Liiith, 
Carte Geologique de la Suisse. (j. n.) 


ALPUJARRAS, or Alpvxaeas, a mountainous district 
in the south of Spain, in the province of Andalusia, lying 
between the Sierra Nevada and the Sierras Lugar and 
Contravieaa, and consisting principally of Talleys, which 
descend at right angles from the crest of the Sierra Nevada. 
These valleys are among the most beautiful and fertile in 
Spam. They contain a rich abundance of fruit trees, 
especially vines, oranges, lemons, and figs, and in some 
parts present scenes of almost Alpine grandeiu’. The 
inhabitants are the descendants of the Moors, who vainly 
souglit to preserve the last relics of their independence lu 
their mountain fastnesses, and many of the names of places 
in the district are of Moorish origin. The principal 
villages are Lanjaron, Orgiba, Trevelez, and TJgijar, all 
situated at a considerable elevation — ^the highest, Trcvoloz, 
being 6333 feet above the sea — and contaming from 1500 
to 4000 inhabitants 

ALREDUS, Altjred, or Aiueedus, of Beverley, one 
of the earliest English historians, was bom at Beverley, 
in Yorkshire He wrote in the reign of Henry L, but 
little is known with certainty of liis life. It is generally 
believed that he was educated at Cambridge, and afterwai’ds 
became one of the canons and treasurer of the church of 
St John’s at Beverley. We learn from a note in Bishop 
Tanner’s Bibliotheca Bi'it.-Eih. that, for the sake of im- 
provement, he travelled through France and Italy, and at 
Rome became domestic chaplain to Cardinal Othoboni. 
He died in the year 1128 or 1129. His cliief work, 
entitled Annales sive Eistoria de gestis Regim Bidiannieoe, 
was edited by Thomas Heanie from a manuscript belonging 
to Thomas Rawliiison, and was piibhshed at Oxford in 
171G. It contains an outline of the history of England 
from Brutus to Henry I., written in elegant Latin, and 
•with remarkable accuiacy as to facts and dates, though, of 
course, much of the earlier portion is fabulous. A manu- 
script entitled Lihertates Ecclesice S. Johnniiis de Bevei'lce, 
in the Cottonian library, is also ascribed to him, but on 
doubtful authority. It is a collection of records r^tive to 
the cliurch of Beverley, translated from the Saxon. 

ALRESFORD (New), a market to'wn in Hampshire, so 
named from a ford on the river Arle, a tributary of the 
Jtchin, oil which it is situated. It is 68 miles distant from 
London and 7 from Winchester. It suffered severely from 
ii series of conflagrations, and partly on this account and 
from the decline of a small manufacture of linseys, it is now 
1 , place of little importance. Alresford House, lie seat of 


the Rodney family, is in tlio noighboiirliood, and the nrval 
hero of that name vas interred in Now zVlrosford church 
iu 1792. Miss Mitford wa.s a native of Alre.«.fm’(l. Alru.s- 
ford is a station on the L. and S -W. Railway. Population 
of the parish of New Alresford (1871), 1G23. 

ALSACE (Germ. Blsim), a former proviiico of Franoo, 
divided after the Revolution into the (Iepartmcnt.s of 
Haut Rhiii and Bas Rhiii, and incorporated since the v ar 
of 1870 with the German empire. It is bounded on the 
north by the Rhino palatinate, on the east l>y the Rhino, 
on the south by Switzerland, and on the w(‘.st by the 
Vosges Mountains; and it comprises an area of 3314 
Englnsh sqiuro miles. The distuct piissesses many HiiliUMl 
attractions, and is one of the most fertile in cent nil Knroi>e. 
There are several ranges of hills, but no point wilhiii tlio 
province attains a great elevation. The only river of 
importance is the 111, wdiich falls into the Rhine after a 
course of more than 100 miles, and is navigable lielow 
Cobiiar. The hills are generally richly wotxled, chii'fly 
with fir, beech, and oak. The agricultural products are 
com, flax, tobacco, gmpes, and various other fruits. Tlio 
country ha.s a great Avcalth of minerals, .silver having been 
found, and copper, lead, iron, coal, and rofk-.salt being 
wrought ivith profit. There are consicleral ilo mauulactu re.s, 
chiefly of cotton and linen. The cliief town.s are Jliihl- 
liauseii and Colmar in the uj>i)cr district, and tStra.sburg 
m the lower. The provinces is travcr.'^ed from ea.'<t to we.st 
by the railway from Strasburg to Nancy, and the main lino 
north and south runs between Basle and Strasburg. 

Fram a veiy early reriod anil for many ages AKai'e lias lifcn a 
ilisputuil territoiy, and has suHereil iu the couteiitiims rtf rival races, 
It Ibmied part of anoiiait Gaul, and was therefore iuiiludeil in the 
Itoiuan enijiiro. The Ronmns lield it nearly five hundred years, 
and on the dissolution of their power it jiasHed under the sway of 
the Franks and of the early Fieneh monarchs, hy whom it was 
governed until the time of Otho I., Emjieror of Geuaany, iriio 
leigned almiit the niiildlc of the Iflth century. It was at that 
jienod tliat Alsace lieeamo Geimaii • its niignml population of ( Vltie 
tribes, whiiih Imd lieen first Itoinaniseil iind tlien fnither qualified 
hy a Frankisli^ element, was now to a gnsit extent snpphuited hy a 
purely Teutonic stock. By Otho II. the ]irovin(‘fi was erected into 
a landgraviatc, and it sulisequeiitly imiuc into the pCf.ssession of tlio 
House of Austria, wliicli .succeeded in 1273 to the imperial dignity 
of Gennany. This state of things eontinued until 1048, when a 
lai^ IKirt of Alsace was ceded to France hy the treaty of Miinsler. 
In the war which preceded this peace (generally known as tlio 
Thirty Years’ War) Alsace had been so tonihly devastated hy the 
French that the German emperor found himself unable to h.'dd it. 
The population was greatly reduced in numhers, and much of tho 
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luid was loft unoiillivated In the suhsoquont war between Fiance 
and theenijnieof Geimany, aiisingoutof thoattemiit of Lotus XIY. 
to seize Holland, that iiait ot Alsace which remained to Germany 
was again oveiriin by the Fiunoli. Although tins war was teimi- 
nated m 1078 by the tiealy ol Nimeguen, the French moiiai-oh was 
desuons of iiK'oiporating a still larger amount of Rhine teiiitoiy , 
and aecoulingly, in 1680 he laid claim to a number of tenitoiies, 
belonging to [irinccs of the enipiie, wliioh he alleged had been dis- 
iiienibeied from Alsace. It was ordeied that these teiritories slioiild 
be at once restoied to that province under the oiown of Fiance, anil 
scveial iudcpeudeiit soveieigns were cited to apjiear befoie two 
chambers of iiiqiiiiy wliiL'h Louis liad established at Biissac and 
Metz The x>riuces appealed to the German empeior and to the 
Diet ; but the previous wars had so exhausted the power of the 
former that nothing could bo done to resist the aggression. In 
1681 the Fieiich tioops under Louvois seized Stiasburg, aided by 
the treachery of the hislinp and other gieat men of the city. A 
further war broke out, but by the treaty of Ratisbon in 1684, 
ytiasburg was secured to France Again the war was leuewed iu 
1688, ami continued for ume jaiais, when, at the x»eace of Ryswiek, 
m 1697, aiiothei coiisidciablo portion of Alsace was ceded to Fi’aiicc 
Some reniiiiiiing territories of small extent were acquiicd by tbe 
French after the revolution of 1789 

It will he seen from the foiogoing sketch that Alsace was 
originally French, that it then hGc.inie German, and then French 
again From the middle of the tenth ccntiiiy, however, the jicxm- 
lation has in the main been Teutonic , and the French conquests of 
the seventeenth eentuiy, while modifying this element, still left it 
predominant The people continued to use Genuaii as their native 
tongue, though the educated classes also sjioke French. Pro- 
tostantisin was professed hy a large number of the inhabitants ; and 
m many respects their characteristics ideutifted them rather with 
the race to the east than that to the west of the Rliino. In process 
of time, however, they considered themselves French, and lost all 
desire for re-iiiiuexation to any of the Geiman Slates. 

Alsaco suffered a good deal in tlie war of 1870-71. 
Tile earlier battles of the campaign were fought there; 
Strasburg and other of its fortified towns wore besieged 
and taken ; and its people wore compelled to submit to 
very severe exactions. The civil and military govoru- 
mont of the province, as well as that of Lorrame, was 
assumed by the Gormaii.s as soon as they obtained pos- 
session of those parts of France, which was very shortly 
after the commencement of the war. The Alsatian mil- 
ways wore reorganised and provided with a staff of German 
officials. Gorman stainiis wore introduced from Berlin ; 
the occupied towns were garrisoned by the Landw'chr ; and 
requisitions on a largo scale wore dcmsinded, and paid for 
in cheques which, at the close of the war, were to be 
honoured by whichever aide should stand in the unpleasant 
position of the conquered. The people, notwithstanding 
their Gennau origin, showed a very strong feeling against 
the invaders, and in no part of Franco was the enemy 
resisted with greater stubbornness. It was evident from 
an early period of the war, however, tliat Prussia was 
resolved to reannex Alsace to German territory. When the 
preliminaries of peace came to be discussed at Versailles in 
February 1871, the cession of Alsace, together with what 
is called Gorman Lorraine, was one of the earliest con- 
ditions laid down by Count Bismarck and accepted by M. 
Thiers. This sacrifice of territory was afterwards ratified 
by the National Assembly at Bordeaux, though not without 
a prote.st from the representatives of the departments about 
to be given up ; and thus Alsace once more became German, 
By the bill for the incorporation of Alsaco and German 
Lorraine, introduced into the German Parliament iu May 
1871, it was provided that the sole and supreme control of 
the two provinces should be vested in the Emperor of 
Germany and the Federal Council until January 1st, 1873, 
when the constitution of the German empire was to be 
established. Bismarck admitted the aversion of the poim- 
lace to Prussian rule, but said that eve^hing would be 
done to conciliate the people. This policy appears really 
to have been carried out, and it was not long in bearing 
fruit. Many of the inhabitants of the conquered districts, 
however, still clung to the old connection, and on the 30th 
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of September 1872 — the day by which the people were 
required to determine whether they would consider them- 
selves German subjects and remain, or French subjects and 
transfer their domicile to France — 45,000 elected to be 
stiU French, and sorrowfully took their departure. Tlia 
German system of compulsory education of every child 
above the age of six was introduced directly after the 
annexation. The population in 1871 amounted to upwards 
of 1,000,000 

ALSEN, an island in the Baltic, situated off the coast 
of Schleswig, in the Little Belt. It formerly belonged to 
Denmark, but, as a result of the Danish war of 1864, was 
iucorpoiated with Germany. Its area is 105 square miles ; 
the length nearly 20, and the breadth fiom 3 to 12 miles. 
The island is fertile, richly wooded, and yields grain and 
fruit. Sonderburg, the capital, a town of 5475 inhabitants, 
with a good harbour and a considerable trade, is situated 
on the narrow channel that separates Alsen from the 
mainland. Population, 22,500. 

ALSOP, Vincent, a celebrated Nuneonfonnist divine, 
was educated in St John’s College, Cambridge. He received 
deacon’s orders from a bishoj), whereupon he settled as 
assistant-master in the free school of Oakham, Rutland. 
He was recovered from indifferent associates here by a veiy 
worthy minister, the Rev. Benjamin King Subsequently 
he married Mr King’s daughter, and “ becoming a conveit 
to his principles, received ordination in the Presbyterian 
way, not being satisfied with that which he had fiom the 
bishop ” He was presented to the living of Wilby in 
Northamptonslure ; but was thence ejected by the Act of 
Uniformity in 1662. After his ejection he preached 
privately at Oakham and WoUingborough, sharing the 
common pains and penalties of Noiicoiiformists — e g., ho 
was imijnsoned six months for praying with a sick person. 
A book against Sherlock, called Antiso&so (after Sociiius^ 
written in the vein of Andrew Marvell’s liehearsal Trans- 
2)rosed, procured him much celebrity as a wit. Dr Robert 
South, who cannot be supposed to liavo been favourably 
disposed towards the Nonconformists, publicly pronounced 
that Alsop hod the advantage of Slieiluek in every way. 
Besides fame, Antiso^iw procured for its author an invita- 
tion to succeed the venerable Mr Oawtoii in ■Westminster. 
He accepted the call, and drew great multitudes to lus 
chapel. The other books he published showed a fecundity 
of wit, a playful strength of reasoning, and a iirovoldng 
indomitableness of raillery. Even with Dr Goodman and 
Dr Stillingfleet for antagonists, lie more than held his 
own. His Mischief of Im2mUions in answer to the latter’s 
Mischief of 8e2')aration, and Melius Inqxm'cndum in answer 
to the former’s Comijassionate Inquiry^ remain historical 
landmarks in the history of Nonconfonnity. Later on, 
from the entanglements of a son in alleged treasonable 
practices, he had to sue for and obtained pardon from 
King James II. This seems to have given a somewhat 
dijilomatic character to his closing years, inasmuch as, 
while remaining a Noncouforimst, lie had a good deal to 
do with proposed pohtical-ecclesiastical compromises. He 
died May 8, 1703. (a. b. g.) 

ALSTED, Johann Heinwoii, a Genuan Protestant 
divine, and one of the most voluminous writers of the 
17th century, was born in 1588. He was some time pro- 
fessor of jihilosophy and divinity at Herbuni, in the county 
of Nassau, and dtorwards at Weissonbiirg in Transylvania, 
where he continued till his death in 1638, His Encyclo- 
ixodia, the most considerable of the earlier works of that 
class, was long held in very high estimation. It was pub- 
lished in 1630, in two large folio volumes, the whole 
having been composed by himself. His T/iesmms Qhrono- 
hgicB has gone through several editions. He published 
in 1627 a treatise. Be Milk Annis, in which he asserted 
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tliat the reign of the saints on earth was to begin in 

ChabIiES, MD., a botanical and medical 
writer, was bom in the west of Scotland in the year 1683. 
He began his studies at the university of Glasgow; and on 
the death of his father, prosecuted them under the patron- 
age of the Duchess of Hamilton. After studying at Ley- 
den under Boerhaave, along with Alexander RIomo (1716- 
19) he returned to Edinburgh, and shared with Monro, 
Eutherford, Sinclair, and Plummer, the honour of laying 
the foundation of the renowned school of medicine there. 
He lectured on botany and materia medica with increasmg 
reputation till his death in RTovember 1760. He was a 
man of great ability, and an assiduous student of science. 
His most valuable work is his Lectures on Mittena Medica, 
2 vols., 1770. 

ALSTEOEMEE, Jonas, a Swedish mdustiial reformer, 
was horn at Alingsaes, in West Gothland, on the 7th Jan. 
1685. He left his native village at an eai’ly age, and in 
1707* became clerk to Alberg, a merchant of Stockholm, 
whom he accompanied to London. After caiT 3 nng on 
business for three years, Alberg failed, and Alstrom (as 
the clerk then caUed himself) engaged in the business of 
shipbroker on his o'wu account, which eventually proved 
veiy successful. After travelling for several years on the 
Continent, he was seized with the patriotic desire to trans- 
plant to his native country some of the industries he had 
seen flourishing in Britain. He accordingly returned to 
Alingsaes, and in 1724 estabhshed a wooUen factory in the 
village, which after preliminary difficulties was completely 
successful. He next established a sugar refinery at Gothen- 
burg; introduced improvements in the cultivation of 
potatoes and of plants suitable for dyeing; and directed 
attention to improved methods in shipbuilding, tanning, 
and the manufacture of cutlery. But his most successful 
undertaking was the importation of sheep from England, 
Spain, and Angora. In return for his services ho received 
many marks of distinction. He was created (1748) knight 
of the order of the North Star ; and a few years later 
ceived letters of nobility, with permission to change his 
name to Alstromer. Ho died June 2, 1761, leaving several 
works on practical industrial subjects. A statue was erected 
to his honour in the exchange at Stockholm. One of his 
sous, Clas (i e., Claude), was a naturalist of considerable 
eminence. 

ALT, or Aitjta, a tributaiy of the Danube, which, 
rising in the eastern Carpathian moimtains, flows thi’ougli 
Transylvania and Wallacliia, entering the latter by the 
pass of Eothenthurm, and joins the Danubo opposite 
Nicopoli, after a course of more than 300 imles. 

ALTAI MOUNTAIN'S, a group of mountains in central 
separating the table-lands of Mongolia from Siberia. 
The irregular chains of which the group consists extend 
from 85” to lOS” E. long., and from 48® to 34” N. lat. 
The great Siberian rivers, the Obi, Irtish, and Yenesei, 
take their rise in these mountains, which are said to abound 
in scenes of picturesque beauty. The highest summits 
exceed 12,000 feet. The range is rich in mineral produc- 
tions, particularly silver, copper, and iron. See Asia, and 
Oeogeaphy, Physioax. 

ALTAMIJEA, a cathedral town in the south of Italy, 
province of Terra di Bari, 28 miles S.W. of Bari. It is 
situated in a fertile country, which produces wine and oil, 
and is said to occupy the site of the ancient Liipcdia, 
Population, 17,366. 

^ ALTAE, in Classical Antiquity, was a solid base or 
pedestal on which supplication was made and sacrifice 
offered to the gods and deified heroes. According to this 
difference in the service for which they were employed, 
altars fell into two classes, of which the one, smaller and 


lower so that the suppliant could kneel upon it, stood 
inside temples, in front of the sacred image ; while the 
other, destined for burnt sacrifice, was placed m the open 
air, and, if connected with a temple, in front of the entiauce. 

Possibly altars of the former class were substitutes for, and Greek aad 
rendered the same seivice in historical times as, in an early 
age, the base of the sacieJ image infchiii a temple. In 
this case the altar of Apollo at Delphi, on which Neopto- 
lemus is frequently represented on the Greek vases as 
takmg refuge from Orestes, might be regarded a.s the 
pedestal of an invisible image of the 
god, and as fulfiEmg the same luuctiou 
as did the base of Sie actual image of 
Rlinerva in Troy, towards which Cas- 
sandi-a fled from Ajax. The other class 
of altais, called /Sco/Aoi by the Greeks and 
altaria by the Komans, appear to havo 
originated m such temporary constiiic- 
tions as heaps of earth, turf, or stone, n ^ u 

made as occasion offered for kindling 
a fire for sacrifice. The next step was 
to allow the bones and aslies of the victim.s saonficed 
to accumulate, and upon this to kimUo new fires. Allans 
so raised were viewed with particular sanctity, the luobt 
remarkable recorded instances of them being the allurs 
of Juno at Samns and at Olympia (rausania.«, v. 11, 5; 

V. 15, 6), of Apollo at Thebes (Tausanias, lx. 11, 5), and 
of Jupiter at Olympia. The last-ineutioned stood on a 
platform (wpd^o-ts) measuring 125 feet in circuuiforenei', 
and led up to by steps, the altar itself being 22 feet high. 

■\Vomen were excluded from the platform. Whore heca- 
tombs were sacrificed, tho Trpd^ucns necessarily assnniod 
colossal proportions, as in the case of tho altar at Pariun, 
where it measured on each side GOO feet. The altar 
of Apollo at Delos (d Kepdnvos ySo/m's) was made <tf 
the horns of deer behoved to havo been slain by Diana ; 

■while at Miletus was an altar coinpo.sed of tho 1)1(km1 of 
victims sacrificed. The altar used at tho fe,sliviil in liononr 
of Duedalus on Mount Citlimrou was of uootl, and uns 
consumed along with tho sacrifice (Puu.sania.s, ix. 3, 2). 

Otliers, of bronze, are mentioned; but while tho.so were 
exceptional, the usual material of an altar was inaible, 
and its form, both among the Greeks and Jlomiin.s, either 
square or round; polygo- 
nal altara, of which ex- 
amples still exist, being 
exceptions When scul;)- 
tured decorations were 
added they frerpiently 
took tlio form of imita- 
tions of the actual festoons 
with which it was imual to 
ornament altars, or of sym- 
bols, such as crania and 
horns of oxen, refening 
to the victims .sacrificed. 

As a rule, the altars 
which existed apart from 
temples boro tho name 

of the person by whom Fro. 2.— Pylrgonal Omek Altai, 
they were dedicated, and 

the names of the deities in whose sendee they were; or, if 
not the name, some obvious representation of tho deity. 

Such is the purpose of the figures of tho Muses on an altar 
to them in the British Museum. An altar wus rctainerl for 
the service of one particular god, except where, througli local 
tradition, two or more deities had become intimately asso- 
ciated, us in the case of the altar at Olympia to Diana and 
Alpheus jointly, or that of Neptune and Ercchtheiis in the 
Erechtheum at Athens, and others. Such deities were styled 
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avfijSoifioi, each having a separate part of the altar, if we 
may judge from that at the Amphiareum at Oropos (Pau- 
sanias, i. 34, 2) Deities of an inferior order, who were 
conceived as working together — e (/., the wind gods — ^had 
an altar in common. In the same way, the “ unknown 
gods" were regarded as a unit, and had in Athens and at 
Olympia one altar for aU (Pausanias, i, 1, 4 j v. 14, 5 , 
Acts of Apostles, xvii. 18) An altar to all the gods is 
mentioned by yEscliylus (Siippl. v. 225). Among the excep- 
tional classes of altars are also to be mentioned those on 
which lire could not be kindled (/Jw/iot ampoi), and i^iosc 
which were kept free from blood {jSw/iol avatfiaicroi), of 
which in both lusjiccts the altar of Zens Hypatos at Athens 
was an example. The karia was a round altar ; the e<rxapa, 
one employed apparently for sacrifice to infenor deities or 
heroes, or on comparatively unimportant occasions, as was 
also the ara among the Pioinaiis ; though am is sometimes 
used with the same signification as altare, and etymo- 
logically would have the same meaning if it is correctly 
derived from deipo), not fioiu avderej while altni'e is con- 
nected ivith altics, “ high.” 

y-ptian Egyptian altars wore monoliths, in the form of a tnmeated 

-ara- cone about four feet in height. Some are extant, made of 
granite, others of gi'ceii basalt; in almost every case they 
bear hierogly^fiiical inscriptions. In the temple of Jupiter 
at Babylon there was an altar of massive gold. As.syrian, 
Egyi)tian, and Pemiaii altars were either sfjiiare or oblong. 
)lioal d’fio iwost ancient altars of which any record has been 
oia. preserved are those mentioned in the Bible. As sacrifice 
implies an altar, there must have been altars for those of 
Cain and Abel ; but the finst which is mentioned is that 
which hToah after tho Hood ‘‘budded imto Jehovah” (Gcii. 
viii. 20). The throe patriarchs, Abraham, Isaac, and Jacob, 
are repeatedly said to have budt an altar in tho different 
parts of the land of Canaan in which they sojourned ; and 
though it is not stated expressly, yet it may bo inferred 
from there having evidently been a place where Abraham 
was accustomed to “stand before Jehovah” {IhuL xix. 27), 
that, once built, it remained during the whole period of 
tho encampment at tho particular place, and ivas frofiuciitly 
used for the puiiioso of saciulieing. 

But the most romaikable altar mcntioiied m the book of 
Genesis is that •wliich Abraliam budt for tlic sacrifice of 
his sou Isaac, from which wc glean several particulars 
relative to tho patriarchal woi'ship. Tho altar was evi- 
dently somotliing distinct from the wood by -who-so fire tho 
sacrifice was to be burnt, for Abraham “ built an altar and 
laid the wood in order,” which ho had brought with Mm 
from Bccrshelia, as if he could not count upon finding it at 
tho place. The victim also ivas bound, laid upon tho 
wood, and there slain. This \ras contrary to the jiractice 
under the Levitical dispensation, when the fire ou the top 
of the altar was kejA continually burning, and the animid 
was killed before being carried up to it; but it is pro- 
bably alluded to in a verso of the Psalms, which has given 
much trouble to commentators, ■who have tried to reconcile 
it with the precepts of tho Mosaic law — “ Bind tho sacrifice 
with cords unto tho horns of the altar ” (Ps. cxviii 27). 
To this simple patriarchal ritual belong also tho rules 
about the construction of altars given to the Israelites 
shortly after they left Egypt (Exod. xx. 24-2G). ‘While 
sojourning in that country they do not seem to have 
offered any sacrifice to Jehovah, till, just as they were 
leaTOig it, they were commanded to sacrifice the passover. 
It is not unhkely that they might have despised the simple 
altars of their forefathers, and tried to imitate those which 
they had seen in Egypt, as they so soon copied their late 
oppressors in a still graver matter, the making a supposed 
likeness of tho Deity. They were therefore ordered to 
make their altars of earth. Stones might also bo used. 


. but they were not to be hewn, nor were the altars to be so 
high as to require the offerer to go up by steps to arrange 
the sacrifices upon them. 

The first altar that is mentioned as having been built 
after these directions were given, was the one for the 
solemn covenanting sacrifice between God and the Israelites 
(Ex. xxiv. 4-8). There it is mentioned that Moses “ builded 
au altar under the hill, and twelve pillars, according to 
the twelve tubes of Israel.” Its being mdej' the hill 
may have been a significant protest against the prevalent 
heathen error of localising the Deity m the sky, and the 
twelve piUars or rough blocks of stone aiipcar to have been 
a iirmcipal part of the materials used in constructing it. 
They may be compared with tho “ twelve stones, according 
to tiio number of tho tribes of the sons of Jacob,” with 
wluch Elijah built lus altar on Carmel (1 Kings xviii. 31). 
We seem to learn from these examples that when an altar 
was to be constructed for a special occasion, it was fitting 
that it should bear a sjnnbolism of aU in wliose name the 
sacrifice was offered. It is to be observed that this precept 
about making altars of earth or of uiiheun stones was 
anterior to the Levitical ceremonial, and was superseded 
by it. After the sin of making the golden calf, the whole ' 
ceremonial of tho worship of tho Israelites was altered. 
According to tho new ritual, two different altars were 
required, and they wore permanent, being carried about in 
the people’s wanderings, and replaced by others, similar, 
but larger and more costly, when the ark was placed in 
tho temple on Mount Moriah. 

Tho first of these altars was that for lurnt nfferivfjs. 
For the tabernacle this was hollow, made of boards of 
sliittim-wood, covered with brass It was three cubits or 
about five feet high, and five cubits or eight feet square. 
It had a hom at each corner, and was carried about by 
means of staves. Tho corresponding altar in the temple 
was of greatly larger dimensions, ten cubits or about 18 feet 
high, and in tho first temple 20 cubits square, and in tho 
second 24 cubits. Tho tradition of the Jews is, tliat it was 
33 cubits (about 50 feet) square at the base, contracting to 
21 at tho top, by several ledges round it at dill’erent 
heights. It must therefore have been an immen.se struc- 
ture, and though called “ an altar of brass,” was probably 
built of stones, and merely covered with jilates of that 
metal. From tho account of the building of the altar iu 
tho second tomjile given in 1 Macc. iv. 45-47, it is pro- 
bable that it consisted merely of a mass of masonry of 
the proper form. Ezekiel, in his vision of the temple, 
gives a description of the altar of burnt-offerings, from 
which we learn that it was suiTounded by several lodges 
or steps, each a cubit broad. The uppermost of these 
was two cubits (about 3 feet) below tho top of the altar, 
so that, standing upon it, the priest was able to arrange 
the sacrifice upou the fire, which was kept always bitniing, 
to supply it with fuel, and to remove the ashes. The 
lower ledges wore to enable him to sprinkle the blood on 
the sides of the altar, which (according to tho Levitical 
ritual) was sometimes to be done on tho upper part of the 
altar, and sometimes ou tho lower part. The lowest step 
is said to have had a raised lodge on the outside, by wMch 
tho blood poured upon it was confined till it ran through 
a hole into a subterranean pipe. 

One of the most diificult questions about the Levitical 
altars is their Laving horns ; for these do not seem to have 
been used in that ritual, yet they are specially ordered tc 
be made, not only in the altar of burnt-offerings, but also 
in tiiat of incense ; and on certain solemn occasions they 
were sprinkled with blood, as if they wore not mere append- 
ages or ornaments of the altar, but had a special signi- 
ficance of their own. From the way they are spoken of in 
the book of Exodus, we see that they must then have been 
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well kiiov^Ti, and it might almost be thought that they were 
retained from the older ritual, according to which they 
were used to bind the victim that was slain upon the altar 

The second temple having suffered greatly in the wars 
between the kings of Syria and Egypt, and been plundered 
by the Komans, was almost rebuilt by Herod, the restonir 
tion occupying forty-six years. The altar of burnt-offeilng 
erected then is thus desenbed by Josephus {De Bdl. Jud. 
V. 5, C) : — “ Before this temple stood the altar, 15 cubits 
high, and eq^ual both in length and breadth, each of which 
dimensions was 50 cubits. The figure it was built in rvas 
a square : it had comers like horns, and the passage up to 
it was by an insensible acclmty from the south. It was 
formed without any iron tool, nor did any iron tool so 
much as touch it at any time.” A pipe was connected 
with the south-west horn, through which the blood of the 
victims was discharged by a subterraneous passage into the 
brook Kedron. Under the altar was a cavity to receive 
the drink-offerings. This was covered with a marble slab, 
and cleansed from time to time. On the north side of the 
filtar several iron rings were fixed to fasten the victims. 
Lastly, a red line was drawn round the middle of the altar 
to distinguish between the blood that was to be sprinkled 
above and below it. 

The second altar belonging to the Jewish worship was 
i/ie ediar of license, the golden altar (Ex. xxx 1), It -was 
placed in the holy place, between the table of shew-bread 
and the golden candlestick. This altar, in the tabernacle, 
was made of shittim-wood overlaid with gold plates, 1 cubit 
in length and breadth, and 2 cubits in height It had 
horns of the same materials; and round the flat surface 
was a border of wrought gold, underneath which were the 
rings to receive “the staves, made of shittim-wood overlaid 
wirfi gold, to bear it withal,” (Exod. xxx. 1-5 ; Joseph. 
Anttq. iii. 6, 8). The altar in Solomon’s temple was sirndar 
in form, but made of cedar overlaid with gold (1 Kings 
vL 20). It is a question whether it was hollow or filled 
up with stones, the construction of the Hebrew being doubt- 
ful, but the former supposition appears the more probable. 
The altar in the second temple was taken away by Antiochus 
Epiphanes (1 Macc. i. 21), and restored by Judas Maccabmus 
(1 Macc iv. 49). The archangel Gabriel stood at the right 
side of this altar when he announced the birth of John 
the Baptist to Zacharias, who was burning incense upon it 
(Lukei. 11); and it is alluded to in the vision shorni to 
St John (Rev. viii, 3), where it is immediately “before the 
throne,” the veil, which under the Mosaic dispensation 
had separated it from the lioly of holies, having been rent 
asunder at the crucifixion. 

On this altar incense was offered twice every day, and 
this was the only use of incense under theLevitical iitual, 
for though the word “censer” is repeatedly used in our 
common translation of the Old Testament, neither in the 
Hebrew nor the Greek has the word any connection with 
incense, but denotes the fire-pan in which the burning 
charcoal was carried from the brazen altar to be emptied 
out upon that of incense. The true equivalent for censer 
is only used of sinful or heatheu worship (2 Chron. xxvL 14; 
Ezek. viii. 11, and perhaps 2 Chron. xxx. 14). The fire- 
pans used as censers in the story of Korah, and of the 
atonement subsequently made by Aaron burning incense 
among the people, do not belong to the Levitical ritual, 
but were to prove whether it was to be observed or 
not. 

The single exception to the exclusive use of the golden 
jJtar for incense was on the great day of atonement, when 
the high priest went into Ike holy of holies, carrying a 
fire-pan containing hghted charcoal from the great altar, 
and having set it down, threw incense upon it, and left it 
fur some time before the ark while he went and came 


back once and again to sprinkle it with the blood of the 
sacrifices. This fire-pan is accoulmgly called a golden 
censer by the author of the Epistle to the Hebrews (ix. 4), 
but even this is no piecedent for the swungiiig censers 
which have been used for so many centuries in tlie Latin 
chm-ches. Incense, indeed, was put on the loaves of sliew- 
bread , but it does not apiieai that it was burned upon 
that table, which is nowhere called an altar. More pro- 
bably, when the loaves were taken away, the incoiise was 
burnt on the proper altar But the shew'-bread was so 
completely special an appointment of tho Mosaic ritual 
that It is unpossiblc to class it among sacrifices. 

Among the early Christians, alike in the East and West, Clmstiaj 
that on which tho bread and wine were put in the eelebra- 
tion of the Euchaiist appears to have been regarded as an 
altai-, and accordingly sacrificial ivords w'ero used in connec- 
tion with it, such as “offering,” “unbloody sacrifice.” It 
should be observed, ho-wever, that the Greek fathers 
scarcely ever apply the w^ord to Chiistiau allans, 

confining themselves to 6vcrca<rTyptoi' j wlnle in the lVc.st 
there seems to have been a preference for ((//cae rather 
than a?‘a, though the latter term is often found. As tho 
Christians generally slnunk from disclosing to the lieatlicii 
the details of their -worship, their eiienne.s u.scd to taunt 
them -with havmg neither temples nor altars, and some of 
the apologists admit this , hut all they meant by tins was 
that they had no such altars ns the heathen had, altars fur 
slain beasts and for the burning of their bodies. 

From the pnvacy with which the early beliovows had to 
meet, their altars at fii'st would naturally be simple and 
unobtrusive. Wo have seen that the Levitical altars were 
four-square, but Christian altars seem to have been always 
longer than they w'ore broad, and to have been placed 
“a^warf” the length of the basilica or church, so a.s to 
present one of the broad sides and both tho sacred ves.sels 
to the eyes of the great body of the W'orslnppors, 

There does not scorn to have been any rule as to the 
material of -wduch altars might bo made At first they 
appear to have been mostly of wood, as being easily pro- 
cured and fashioned. But when the persecutions cea.se(l, 
and the Christians began to erect cliurolies for wonihij*, 
there seems to have sprang up some diversity of usage, 
each iirovince following its own traditional custom, wliii-h 
perhaps was affected m some degree by tho nature of tho 
building-stone found tliere, and the use commonly mado 
of it. It seems that in Egypt and tho region afterward.^ 
called Barbaiy the altars wore of W’ood; and there is a 
tradition that this was also the case originally at Rome. 

On tho other hand, in the latter half of the 4lh century, 
they were made of .stone in Asia Minor. Early m the Ctli 
century a coimcil, held at Epaonc in Burgundy, ordered 
that only altars made of stone should be consecrated with 
the chrism, which shows that w^ooden altars also were still 
I made in that province. In England the change from wood 
to stone seems to have taken place about tho time of tho 
Norman Conquest, Wulfstan, bisliop of Worcester, being 
mentioned as having introduced it in his dioco.so. No 
doctr^ si^iificauce can be a.sciil)cd to tho change, w'hich 
wras simply in keeping with the greater costllne.'-.^ of the 
w'hole structure, Avlion the cc.s.sation of the inroads t»f the 
Scandinavian sca-kiugs allowed the nations of Wc.'jtern 
Europe to accumulate W'calth, of w'hich a portion was 
dedicated to religion. A few exceptional instances are 
mentioned of altars of silver, and they w’ore scanotimes 
even covered, in part -with plates of gold ; but the current 
set in sti^dily in favour of stone as the most snilalde 
matei^, and by degrees the legislation of the Latin church 
on this point grew more definite. The altar could only be 
of stone ; not that it was necessary that the whole struc- 
ture should be so, for it was enough if there was a slab of 
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9 to<ie on tlie top large enough for the sacred vessels to 
stand upon ; the upper face of the altar must have five 
crosses incised in the stone ; before being used, it must 
have been consecrated by the bishop with the chrism, 
according to the ritual prescribed in the pontificals, which 
by degrees grew more elaborate, and at first a 2 ilam cross, 
and afterwards a crucifix, was placed erect upon it. 

At the Keforination the altars in churches were looked 
upon as symbols of the old Catholic doctrine, in those 
countnos whore the stniggle lay between the Catholics and 
the “ Reformed ” or Calviniats, who on this pomt went 
much further than the Lutherans. In England the name 
“ altar” was retained in the Communion Office m English, 
printod in 1548, and in the coniiileto Enghsh Prayer-book 
of the following year, known to students as the Fust Book 
of Edward. But orders wore given soon after that the 
altars should be destroyed, and replaced by movable 
wooden tables; while from the revised Prayer-book of 
1552 the word “altar” was carefully exjiunged. The short 
reign of Mary reversed all this, but the work was resumed 
on the accession of Elizabeth, and has been earned out so 
tborougbly that the industry of recent antiquaries has only 
been able to find about thirty cases in all England where 
the old stone altar-slabs stiU exist, and of these that at 
Arundel is almost the only one which is still used. 

The name “altar” has been all along retained in tlie 
Coronation Office of the kings of England, where it occni’s 
fioquontly. It was also recognised m the canons of 1040, 
and an important change was then made in the j>osi- 
tiou of the communion tables, which has become universal 
throughout the Church of England. In piinutive times 
the position of the Christian altar seems to have been such 
that, like the Jewish and patriarchal altars, they could bo 
surrounded on all sides by the worshipi)ers. The chair of 
the bishop or celebrnut was on their west side, and the 
assistant clergy were ranged on each side of him. But in 
the Middle Ages the altars wore placed against the cast wall 
of the churches, or else a screen, called a rereJm (generally 
much decorated with carving), was erected close to the cast 
of the altar, so as to cut otf any one on that side from 
joining in the worship, and the celebrant was brought 
round to the west side, to stand between the iicoiJe and 
the altar, while there were often cui’tains on the north 
and south sides. ’When tables were substituted for altars 
in the English churches, these w'crc not merely movable, 
but at the administration of the Lord’s Siqiper were actually 
moved into the body of the church, and placed table-wise 
as it was called — ^that is, with the long sides turned to the 
north and south, and the narrow ends to the east and 
west — ^the officiating clergyman standing at the north side. 
In the time of Archbishop Laud, however, the iiresent 
laactice of the Oh arch of England was introduced. The 
communion table, though still of wood and moTOble, is, as 
a matter of fact, never moved; it is 2 Jlaced altar-wise — 
that is, with its longer axis running north and south, and 
close against the cast wall, with for the most part a reredos 
behind it ; it is also fenced in by rails, within which the 
laity do not enter. 

"i^en, under the superintendence and partly at the 
charge of the Camden Society, the church of Saint Sejml- 
chre at Cambridge, founded 1101, was restored, a stone 
altar, consisting of a flat slab resting upon three other 
upright slabs, was presented to the parish, and set up in 
the church at the east wall of the chancel. This circum- 
stance was brought before the Court of Arches in 1846, 
and Sir H. Jenner Fust {Faullcnery, Lichfield and Steam) 
ordered it to be removed, on the ground that a stone struc- 
ture so weighty that it could not be moved, and seeming 
to be a mass of solid masonry, was not a conmunion-table 
tvitliin the moaning of the Church of England, No attempt 
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has been made to obtain a reversal of this judgment ; but 
from other decisions some infer that only such altars as 
cannot also be considered as tables are forbidden. 

Pew particulars have come down to us regarding the 
construction of the wooden altars used by the Christian 
Church in early times, except that seveial circumstances 
indicate that they were hollow. Gregory of Tours ajjplies 
the word “ area” or “ chest” to them, and in other cases 
they must have been simply like ordinary tables su 2 ipoi*ted 
by legs, since we read of persons taking refuge beneath 
them. There is nothing, therefore, either in the matter 
or the foim of the ordinaiy English communion-tables, to 
prevent them serving as altars The stone altars at Wt 
were 2 >robably only one or more blocks of rough hown 
stone; but by degrees they were ornamented, and this 
2 >roduced two diftcreut types Either the altar romaiued 
a sohd mass of masonry, but had its front richly panelled 
(in later times it had figures in bas-relief), or the upper 
slab was siqiported by from one to five columns, often of 
highly- 2 )olislied stone It was in the 16th century that a 
now fasliion was introduced in France, according to which 
the altar was regarded as being itself a tomb or sarco 2 jhagus, 
and to which aie due the unsightly altars which now dis- 
figure the wonderfully beautiful niediaival churches of that 
country. »So complete was the change, that now, 2 >erhaps, 
there are not more ancient altars in France tlian there are 
in England. 

In early times, before the altars were placed close to the 
cast wall or to a large reredos, they were often surmounted 
by a cano 2 iy or baldacchino, supported by four iiiHars rising 
from the ground just beyond the corners of the altar. 

At first there was but one altar in a cliurch, but for 
many centuries this rule has been disregarded in the Latin 
churches, and almost every largo cliurch contains several 
altars dedicated in honour of dittcront saints, and soinotimes 
appropiiatcd to tlie use of particular guilds, or endowed for 
a series of massos for the re 2 )oso of the founder. Those, 
however, must not be confounded with the 2 iriii(‘i 2 )nl altar, 
called tlie high altar or maUre autd, situated towards the 
east end of the choir or chancel. A few cases occur where 
there are two high altars, the second being 2 >lacccl near the 
west end of the clmrcli. 

Altars are “vested” during service; that is, covered 
with cloths of various kinds. There is often a frontal, 
richly embroidered, whoso colour depends u 2 )on the ecclesi- 
astical season or the particular festival ; but in all cases 
the uxipeniiost cloth on the top is of linen, to represent 
that m which the body of the Lord was wra 2 i 2 ied in the 
se2Julchrc. 

Since the age of Bede, portable altars have been used in 
tho Latin Church; but the East has never ado 2 Jted them, 
and they quite 2 mi out of sight tho symbolism of the form 
of an altar. They consist simj)]y of a small slab of stone, 
large enough to support the chalice and paten. This must 
bear the incised crosses and must have been consecrated 
by the bishop They may be carried about on a journey 
by a bishop or iiriest in a heathen or heretical country, as 
now it is not allowed to say mass exce 2 )t on a duly conse- 
crated altar, and they are also used in oratories attached 
to private houses. 

Those who wish to investigate tho matter further may 
be rofori’ed to the standard works on church ritual and 
eccleaastical architecture. For the altars of the Israelites, 
much information will be found in Lightfoot’s two treatises 
on the Tenqde Service, and in Oarpzov’s notes to his trans- 
lation of Godwin’s Mms and Aaron. Christian altaxs are 
described by Bona, Martene, and Bingham ; but the stand- 
ard work on. the subject is probably that by the Lutheran 
Yoigt, xmblished after his death by S. A. Fabiicius. Nearly 
twenty years ago an Essay on Christian Altars, by Laib 
L — 8r 
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and Schwartz, appeared at Eottenbnrgj wliile for France, 
the Ahb4 Thiers^ Dissertation on the subject is full of 
curious information, like aU his works. Drawings of 
mediaeval altars which have been preserved will be found 
m many works on architecture. Parker’s Glossai'y gives 
the most noticeable preserved in England, but the Dic- 
tionncbire de VArchitecture of VioUet le Due is much 
superior, and, with its beautiful illustrations and careful 
descriptions, has nearly exhausted the subject so far as 
regards French examples, to which it is almost exclusively 
■confined. (g. h. f ) 

ALTDORF, or Altoef, a town in Switzerland, capital 
of the canton of Uri, situated at the northern end of 
the pass of St Gotthard, near the lake of Lucemo. It 
contams the oldest Capuchin monastery in Switzerland, 
but is otherviuse of little interest, except as the place pointed 
out by tradition where William Tell shot the ajiple from 
his son’s head. The lime tme, under which it is alleged 
the boy stood, has disappeared, but a fountain still marks 
the spot. There is also an old tower, ivith rude frescoes 
commemorating the feat Burglen, a village in the neigh- 
bourhood, is Tell’s reputed birthplace. Population, 2721. 

ALTDORFER, Albeeght, a painter and engraver of 
the early German school, was born at Regensburg, not 
later than 1480, and died in 1538. His paintings are 
remarkable for minute and careful finish, and for close 
study of nature The most important of them are to he 
found in the Pinakothek at Munich A representation of 
the battle of Arbela, included in that collection, is usually 
considered his chief work His engravings on wood and 
copper are very numerous, and rank next to those of 
Albert Durer. 

ALTENBURG, a town in Germany, capital of the 
duchy of Saxe-Altonhurg, situated near the river Pleisse, 
about 24 miles south of Leipsic. The town, from its liiUy 
position, is irregularly built , but many of its streets are 
wide, and contain a number of large and beautiful build- 
ings. Its ancient castle is picturesquely situated on a lofty 
rock, and is memorable as the place from which, in 1455, 
Kunz von Kaufungen carried oflf the young princes Albert 
and Ernest, the founders of the present royal and ducal 
famihes of Saxony. Altcnhurg is the scat of the higher 
courts of tho duchy, and possesses a cathedral and several 
dmrehes, a gymnasium, a library, a gallery of j)ictures and 
a school of art, several elementary schools, an infiimary, 
and various learned societies. There is considerable traflic 
in grain and cattle brought from the surrounding district j 
twice a year there are large horse fairs j and the book 
trade is extensive. Cigars, wooUen goods, gloves, hats, 
and porcelain are among tho chief manufactures. Popula- 
tion (1871), 19,9G'6. 

ALTEN GETTING, or Altoettistg, a small market 
town in Upper Bavaria, situated on the Morn, not far from 
its junction with the Lin. It has long been famous as a 
place of pilgrimage to which Roman Catholics resort in 
very large numbers, especially from Austria, Bavaria, and 
Swabia, on account of a celebrated image of the Virgin 
Mary in one of the churches. Another church contains the 
tomb of Tilly. Population, 1500. 

ALTENSTEIN, a castle upon a rocky mountain in 
Saxe-Moiningen, on the south-western slope of the Thtir- 
inger Wald, not far from Eisenach. It is the summer 
residence of the dukes of Meiningen, and is surrounded 
by a noble park, which contains, among other objects of 
interest, a remarkable underground cavern, 500 feet long, 
through which flows a large and rapid stream. Boniface, 
the apostle of the Germans, lived and preached at Alten- 
itein in 724 j and near the castle is the place from which, 
m 1521, Luther was seized, to be carried off to the Wart- 
hurg. There used to be an old beech called “ Lnthsc’s 
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tree,” which association connected with the Reformer, but 
it was blown down in 1841, and a small monument now 
stands in its place. 

ALTIN, a lake of Siberia, which gives rise to the Bija, 
one of the head streams of the Obi, is situated among the 
Altai mountains, 320 miles south of tho city of Tomsk. 
It is about 80 miles long, and its greatest breadth is about 
50 miles j but the large quantities of melted snow which 
flow down from the siuToundiug mountains make it larger 
in summer than in winter. It is remarkable that in 
winter the northern part is frozen so hard as to be passable 
on sledges, while the southern is never covered with icc. 

ALTING, HEiKTJcn, a Gorman chvine, was born at 
Embdon in 1583, His father, Menso Ailing, was minister 
of Embdcn, and early destined his son to the same pio- 
fession. He studied with great assiduity and success at 
the universities of Herborn and Groningen. In 1G08 he 
was appointed tutor of Frederick, afterwarcls elector-palatine, 
at Heidelberg, and in 1612 accompanied him to England. 
Reuirning in 1613 to Heidelberg after the marriage of tbe 
elector with the Piincess Elizabeth of England, he was 
appointed professor of theology, and in 1G16, director of 
the Collegium Scqneiifice. In 1G18, along vith iScultetiis, 
he represented the university in the synod of Dort. ^\'IlC^l 
Count Tilly took the city of Heidelberg, and handed it 
over to plunder, Altiiig found great difticully in escaping 
the fury of tho soldiers. He first retired to Schomclorf; 
hut in 1G23 he removed with his family to Embden, and 
aftenvards followed to tho Hague his late pupil, the Elector 
Frederick, who had been compelled to lleo from his new 
kingdom of Bohemia. Such w’as the regard this prince 
had for Alting that ho made him X’»eceptor to his eldest 
son, and prevented him from accepting tho charge of 
the church at Embdoii, and likewise a profossorwhij) in 
the university of Franokcr. In 1027, Alting, with homo 
difiSculty, obtained leave from his i»atron to reimwo to 
Groningen, where he was appointed to the clnur of divimiy ; 
and there ho continued to lecture, vilh increasing reputa- 
tion, until his death, \vliich took place in 1 G 1 1 . A itirig was 
a man of great ability and extonsivu learning. Among 
the jiroductions of his pen arc : — in Dccadt m iV-o- 
Uematim Jacobi Behn, Heidelberg, IGlSj Herqita Thchlo 
gica Ueidelhergcnsia, Amst. 16G2; Eoeegesis Augunimitc 
Confessionis, Amst. 1G47. 

ALTING, Jacob, son of the preceding, was born at 
Heidelberg in 1G18. Ho studied theology and the Oriental 
languages at Groningen, and in 1G38 he put liiinsclf under 
the tuition of a Jewish rabbi at Embden. In 1C 10 he 
went to England, and was admitted to clerical oidens liy Dr 
Pridcanx, bishop of Worcester; but an offer of tho Hebrew 
professorship in tho univemity of Groningen induced him 
to return to Holland in 1G43. In 1GG7 ho was niqioiutod 
professor of theology in tho university. In thi.s office he 
gave great offence to his colleague, Samuel Dc.smarot.s, by 
his disuse of tlio scholastic method of teaching. Desmarets 
preferred a charge of heresy against him; but the ciiviuo.s 
at Leyden iironouncod that Alting w'as not guilty of any- 
thingmore serious than imprudent fondness for inuovatum. 
Alting died of a fever in 1G79. The foiidnc.'s.s which ho 
showed for rabbinical learning gave birth to the general re 
port that he was incliiiod to become a Jew. His oxiinions, 
which seem to have excited more general attention than 
they deserve, may be seen in his writiug.s, which 'were 
collected a few years after his death, and publisshcd in 
five volumes folio, by his pupil, the well-known Bultha.sar 
Bekker. 

ALTON, a town of Hampshire, on tho Wey, 17 miles 
E. of Windiester, and 47 S.W. of London by road; by tho 
London and South-Western Railway it is GO miles from 
London. Large markets and fairs are held for com, hops, 
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cattle, and sneep; and the town contains some highly 
reputed ale breweries, besides paper manufactories and an 
iron foundry. The church, a fine old building, was the 
scene of a fierce conflict between the royalist and parlia' 
mentary troops in 1643. Population in 1871, 4092. 

ALTON, a town in Madison county, Illinois, United 
States, stands on a high bluff on the left bank of the 
Mississippi, 21 miles above St Louis, and 3 above the 
mouth of the Missouri. It is a place of considerable 
importance, and carries on a thriving export tiade in tlie 
produce of the surrounding country — grain, hay, fruit, 
coal, and hnie. It has an excellent wharf, and good means 
of communication by railway, the two great linos from 
Chicago and Indianopolia havmg their junction at Alton. 
The town contains a Eoman Catholic cathedral, about ten 
other churches belonging to various sects, and several 
schools. It has also a printing trade, with daily and 
weeldy newspapers. Population in 1870, 8665. 

ALTON A, the richest and most populous city of the 
Prussian province of Schleswig-Holstein, is situated on the 
north bank of the Elbe, so close to Hamburg that the two 
cities are vii-tually one. The rise of Altoiia to its present 
position has been rapid, at least for a continental city, and 
is mainly due to the fostering care of the Danish govern- 
ment, who established it as a rival to Hamburg. In 1640, 
when it became the property of Denmark, it was a small 
fishing village; in 1871 it contained 74,131 inhabitants. 
After the war of 1864 it ceased to belong to Denmark, 
and eventually became jiart of Prussia, although, with 
Hamburg, it is not included in the Zollvcroin. It carries 
on a large trade with Britain, Eranco, the West Indies, 
and other countries; hut it has by no means succeeded in 
depriving Hamburg of its commorcial pre-omiuenco — ^great 
part of the business of Altona being, indeed, transacted 
on the Hamburg exchange. Tobacco is probably tho chief 
manufacturo, but there are also breweries, tamierios, oil- 
works, soap-works, and linoii factories. Altona is a well- 
built modern town, really dating from 1713 (when tho 
Swedes burnt it to the ground), with a higher situation 
than that of Hamburg, and ccmsoquontly a purer and 
healthier atmosphero. It contains an observatory of some 
celebrity, several churchc.'?, two synagogue.s, a gymnasium, 
and an infirmary. It is the terminus of the Altona-Kicl 
PkUilway, which places it in connection with tho principal 
towns of Schleswig-Holstein. 

ALTOONA, a town of tho United States, in Bhiir county, 
Pennsylvania, on the Central Piailway, 344 miles west of 
Philadclpliia, situated near tho eastern base of the Alle- 
ghany Mountain, where the raih'oad begins to ascend it. 
It contains extensive locomotive and railway carriage manu- 
factories belonging to the Pennsylvania Central Eailway 
Company. Near Altoona is tho famous “Horse Shoe 
Bend,” where trains of but ordinary length are seen to be 
moving in opposite directions at the same time. Tho line 
of railway, in its ascent between Altoona and Cresson, 
winds round the side of the mountain, affording some of 
the finest mountain scenery on the continent. Population 
in 1870, 10,610. 

ALTO-EILLEVO relief) is the term applied to 
sculpture that projects from the plane to which it is attacdiod 
to the extent of more than one-half tho outline of the 
principal figures. It is thus distinguished from lassorilievo, 
in which tikere is a greater or less approximation to the 
pictorial method, the figures being made to appear as pro- 
jecting more than half their outline without actually doing 
so. See Belief and Soulexheb. 

ALTEINGIHAM, or ALTausronAM, a market town in 
tho north of Cheshire, 8 nules south of Manchester, wilh 
which it is connected by railway. It is a neat, clean place, 
surrounded by villas of Kan^ester manufacturers, who 


are attracted by its heaithy climate and pleasant situation. 
It has no parish church, but there is a chapel of ease 
belonging to the parish of Bowdon, in which it is situated, 
and also a Eomaii Catholic and several dissenting places 
of worship. Yarn, worsted, and cotton are the chief 
manufactm’as; and large quantities of fruit and vegetables 
are sent to the Manchester market. Population in 1871, 
8478. 

ALUM, a compound salt employed in dyeing and 
various other industrial processes. It is soluble in water, 
has an astrmgent, acid, and sweetish taste; reddens vege- 
table blues, and crystallises in regular octahedrons. When 
heated, it liquefies; and if the heat be continued, tho 
water of ciystallisation is driven off, the salt frothes and 
swells, and at last a white matter remains, known by the 
name of burnt alum. 

Its constituents are sulphuric acid, alumina, an alkali, 
and water. The alkali may be cither potash, soda, or 
ammonia. Hence there are throe distinct species of alum, 
depending upon tho nature of tho alkah wMch each con- 
tains. Potash alum (in which the alkali is potash) is tho 
common alum of this country, although both soda alum 
and ammoniacal alum are manufactured. Tho tenn alum 
is now used in chemistry as a generic one, and is aiplied 
to tlie class of double salts formed by the union of the 
sulphates of alumina, chromium, or iron with the sulphates 
of the allcahes. Tho composition of the ordinary pota.sh 
alum is represented by the formula AIK(SOj)3- I2II3O, 

The progress made by chemists in the discovery of the 
constitution of alum was very slow. The species fust 
investigated was potash alum. That it contained sulphuric 
acid as a constituent was known oven to tho alchemists. 
Pott and Marggraff demonstrated that alumina was another 
constituent. Pott, in his Lithogeognoaia, showed that 
the earth of alum, or the precipitate obtained when an 
alkali is poui’cd into a solution of alum, is quite different 
from lime and chalk, with which it had been confounded 
by Staid hlarggraff wont much farther. Ho not only 
showed that alumina is one of tho constituents of alum, 
hut that this earth possesses peculiar properties, is different 
from ovoiy other substance, and is one of tho ingredients 
in common clay (“ Experiences faites sur la Torre d’Alun,” 
Marggraff's Oimsc. ii. 111). Marggraff showed likewise, 
by many experiments, that crystals of alum cannot ho 
obtained by dissolving alumina in sulphuric acid, and 
evaporating the solutions. The crystals formed arc always 
soft, and quite different in their appearance from alum 
cijratals. But when a solution of potash or ammonia is 
dropt into tliis Liquid, it immediately deposits perfect 
crystals of alum (“ Sur la Edgdndration de I’Alun,” Marg- 
graff’s Opusc. ii. 86). He mentions likewise that manu- 
facturers of alum in general were unable to procure the 
salt ’without a similar addition, that at first it had been 
customary to add a quantity of putrid urine, and that 
afterwards a solution of carbonate of potash was sub- 
stituted in its place. But subsequent chemists do not 
seem to have paid much attention to those important 
observations of Marggraff: they still continued, without 
any rigid examination, to consider alum as a sulphate of 
alumina. 

Bexgmann indeed had observed that the addition of 
potash or ammonia made tho alum crystallise, but that the 
same effect was not produced by the addition of soda or of 
lime (**De Confeetione Aluimnis,”Bcrgmarm’8 Opusc. 1 225). 
He had observed likewise that sulphate of potash is fre- 
quently found in alum. He decomposed the solution of 
Mum by means of ammonia, evaporated the filtered liquid 
to dryness, and exposed the residue to a red heat A 

r itity of sulphate of potash often remained behind in 
crucible p. 326). From these facts he drew 



644 A L 

tlie conclusion that sulphate of potash readily combines 
with sulphate of alumina. 

After Klaproth had discovered the existence of potash 
as an ingredient in leucite and l&pidohte, it occurred to 
Vauquelin that it was probably an ingredient likewise in 
many other minerals. He recollected that alum crystals 
often make their appearance during the analysis of stony 
bodies; and, considering that alum cannot be obtained 
in crystals without the addition of potash, he began to 
suspect that this alkali constituted an essential ingredient 
in the salt. A set of experiments, undertaken on purpose 
to elucidate this important point, soon satisfied him that 
his conjecture was well-founded. Accorduigly,^ in the 
year 1797 he pubhshed a dissertation demonstrating that 
alum is a double salt, composed of sulphuric acid, alunnna, 
and potash {Annales de Ghimie, xxh. 258). Soon after, 
Chaptal pubhshed the analysis of four different kinds of 
alum, namely, Roman alum, Levant alum, British alum, 
and alum manufactured by himself. This analysis led 
to the same result as that of Vauquelm {Ann. de Ghim. 
xxii. 280). 

Since that time alum has been admitted by chemists to 
be a trijile salt, and various analyses of it have been made 
to determine its constituents. Vauquelin {Ann. de Ghim. 
1. 167), Thenard and Roard {ibid., tom. lix. 72), Curaudau 
{Jom'nal de Physique, kvii. 1), and Berzohus {Ann. de 
Ghim. Ixxxii. 258), successively published the results of 
their experiments. These analyses gradually led to an 
accurate knowledge of the composition of this salt. 

One of the most remarkable differences between the 
three species of alum is the solubility of each in water. 
At the temperature of 60®, 100 parts of water dissolve — 

9‘37 parts of ammoniaoal alum, 

14'79 parts of potash alum, 

8 27 ‘6 parts of soda alum. 

This great solubility of soda alum renders the manufacture 
of it very difBcult. It does not easily crystallise; indeed, 
when the weather is hot, crystals of it can hardly be 
obtained. Its great solubility would render it more con- 
venient and more economical for dyers and cahco-pnnters, 
provided it could be furnished at the same rate with 
common alum. But the greater difficulty attending the 
making of it would probably prevent it from being sale- 
able at a price sufficiently low to make it available as a 
mordant. 

Soda alum was first mentioned by Mr Winter in 1810, 
in his account of the Whitby alum processes (Nicholson’s 
Jour. XXV. pp. 254, 255); but before that time it had 
been made by Mr Charles Macintosh of Crossbasket. Mr 
William Wilson, at Hurlet, near Glasgow, afterwards made 
it in considerable quantities. Specimens of it have been 
sent by Hr Gillies from the neighbourhood of Mendoza, 
in South America, where it occurs native in considerable 
quantity. 

These three different species of alum differ also some- 
what from each other in their specific gravities, which are 
as follows : — 

Ammoniacal alum 1'56 

Potash alum I 75 

Soda alum 1’88^ 

The word alumen, which we translate alum, occurs in 
Pliny’s Natural Eistory. In the 16th chapter of his 35th 
book he gives us a detailed description of it. By com- 
paring this with the account of crrmrqpia given by Diosco- 
rides in the 123d chapter of his 5th book, it is obvious 
that the two are identical. Pliny informs us that alumen 


^ The soda alum whose specific gravity is here given was the native, 
from the province of St Juan, on the north of Mendoza It contains 
loss water, and therefore is prohahly heavier than common soda 
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was found naturally in the eailh He calls it salsugo 
terrce. Different substances, he informs u.s, were dis- 
tinguished by the name of almnen ; but they -were aD 
characterised by a certain degree of astnngeiicy, and wore 
all employed in dyeing and medicine. The light-coloured 
alumen was useful m brilliant dyes, the dark-coloured only 
in dyeing black or very dark colours. One species Avas a 
liquid, which was apt to be adulterated, but wdieii pure 
it had the iiroperty of stnlcing a black wuth the juice of 
the pomegranate. This property seems to characteri.se a 
solution of sulphate of iron in winter. It is quite obvious 
that a solution of our alum would possess no such proiiorty. 
Pliny says that there is another kind of alum which the 
Greeks call schistos It forms in Avhite threads upon the 
surface of certain stones. Prom the name schistos, and 
the mode of formation, there can bo little doubt that this 
species w'as the salt which forms spuiitanoou.sly on certain 
slaty mmerals, as alum slato and bituminous shale, and 
which consists chielly of sulphate of iron and sulphate of 
alumma. Possibly m certain iilaccs the .sulphate of iron 
may have been nearly wanting, and then the salt would 
be wffiite, and would answer, as Pliny says it did, for dye- 
ing bright colours Several other species of alumen aie 
described by Pliny, but W’o arc unable to make out to what 
minerals he alludes. 

The alumen of the ancients, then, wa.s not tlie wiine 
with the alum of the moderns. It wa.s most conmuudy a 
sulphate of iron, somotunes probably a sulphate of alumina, 
and usually a mixture of the tw’o. Bui the ancients w ere 
unacquainted wuth our alum Tlicy wore acquainted with 
sulphate of iron in a crystallised state, and distinguihlied 
it by the namc.s of misy, sory, chalcanthmn (I’linj, xxxiv. 
12). As alum and green vitriol w’erc applied to a vanely 
of piuq) 0 .sos in common, and as both are distinguished by 
a sweetish and astringent taste, wniters, even aile.r the 
discovery of alum, do not sooni to have diseiiminateil the 
two salts accurately from each other. In the writings of 
the alchemists we find the words misy, sort/, chttlcanthum, 
applied to alum as well as to sidphate of iron; and the 
name atramentim sutorivm, wdiich ought to belong, one 
would suppose, exclusively to green vitriol, iipplicil in- 
differently to both. 

When our alum was discovered is entirely unknown. 
Beckmann devoted a good deal of attention to the hi.story of 
this salt, and publLshed a curious dissertation on the .sub- 
ject; but his attempts to trace its oiigin w'ore iiu.sue('e!'.'’ful. 
The manufacture of it was discovered in the East, Imt at 
what time or place is totally uiikmnvii. It w'oultl apiteur 
that, about four or five hundred years ago, there was a 
manufactoiy of it at Edes.sa in Syria, at tliai time called 
Rocca, — whence, it is supiiosecl, tlie origin of the term rod’ 
alum, commonly employed in Europe; though othens allege 
that the term originated at Civita Veeehia, wliere alum is 
made from a yellow mineral -whieh occurs in the stale of a 
hard rock. 

Different alum works existed in the neighbourhood of 
Constantinople. About the time of the fall of the Grecian 
empire the art of making alum wa.s transported into Italy, 
at that period the richest and most manufacturing cmintry 
in Europe. Bartholomew Pernix, a Geuoe.so inercliunt, 
discovered alum ore in the island of Ischia, about tin* 
year 1459. Nearly at the same time John di Castro, 
who was well acquainted with the alum works in the 
neighbourhood of Constantinople, suspected tliat a mine- 
ral fit for yielding alum existed at Tolfa, because it was 
covered with the same trees that grew on the alum mine- 
ral near Constantinople. His conjecture was verified by 
trials, and the celebrated manufactory at Tolfa established. 
Anolior was begun in the neighbourhood of Genoa ; and 
file manufacture flourished in Cerent xiarts of Italy. Ttr 
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ihia country it was confined for the greater part of a 
century. Various manufactories of it were estabhshed m 
Germany by the year 1544. 

England possessed no alum works till the reign of 
Charles I. Thomas Chaloiier, son of Dr Chaloner, who 
had been tutor to Charles, while hunting on a common 
in Yorkshire took notice of the soil and herbage, and 
tasted the water. He found them similar to what he had 
seen in Germany where alum works were established. In 
consequence of this he got a patent from Charles for an 
alum work. Since that time various alum works have 
been established m different parts of Great Britain, — 
the most important now in operation being the Wliitby 
works, originally established by Mr Chaloner; and the 
works at Pendleton, near Manchester, and Goole, York- 
shire, and at Hurlet and Campsie, both in the neighbour- 
hood of Glasgow. 

Several alum works exist in Sweden, jiarticularly in 
West Gothland. There is one, for example, at Hsensaeter, 
near the borders of the Wener Lake. But for a descrip- 
tion of the Swedish works we refer to Bergmann’s Opus- 
cula, i. 284, or English translation, i. 342. 

Various minerals are employed in the manufacture of 
alum, but by far the most important of them are the fol- 
lowing three : ahm-stme, alum-slate, bituminous shale. 

Alum-stone or Alunite was first observed at Tolfa, near 
Rome, in the 15 th century, and afterwards in Hungary 
and sevoial other places, chiefly in trachyte or other vol- 
canic rocks. It appears to be produced by the action of 
sulphureous vapours on the felspars they contain, and gene- 
rally occurs in compact, granular, or earthy masses, mixed 
with quartz or felspar. Small crystals are found in cavities, 
and are either rhoniboliedi’ons with angles of 89" 10', and 
thus nearly cubes, or these with the polar angles replaced 
by the basal plane. The specific gravity ranges from 2-58 
to 2-752, the compact varieties being the lighter. Its 
hardness is 3*5 to 4, or rather softer than fluor spar. It 
has a distinct cleavage perpendicular to the axis of the 
rhombohedron, and conchoidal fracture in other directions. 
The pure varieties are white and colourless, but it is often 
coloured greyish, yellowish, or reddish. The crystals de- 
crepitate before the blowpipe, but are infusible, as well as 
the compact alunite. The alum is extracted from this 
mineral by repeated roasting and treating with water. 
The absence of iron accounts for the superior purity for 
which tlie Roman alum w^as long celebrated. 

Alum-slate is a far more abundant substance, occurring 
in bods in different formations. Thus it is common in 
the older Palseozoic or Silurian strata of Scandinavia and 
Scotland. Generally it is distinctly slaty, but sometimes 
forms rounded balls or concretions. It contains much 
carbonaceous matter, and hence its colour is greyish or 
bluish-black. It has a dull lustre, is soft and sectile. It 
contains much disseminated iron pyrites, and on decom- 
position in the air yields sulphate of iron, and alum as an 
efflorescence on the surface. 

Many of the shales or slate clays in the coal formation 
also contain much iron pyrites, and thus also produce 
alum when acted on by the atmosphere. Such are those 
used for manufacturing alum at Campsie and other places 
near Glasgow. Where they contain much bituminous 
matter they show a shining resinous streak and greyish- 
black colour, and are named bituminous shales. These 
burn when heated, with a pale flame and sulphureous 
odour. 

The alum slates at Whitby in Yorkshire belong to 
the Lias, and are used in the alum works in that neigh- 
bourhood. In other places, as in many parts of Germany, 
similar beds are found in Tertiary formations, particularly 
in connection with the brown coal depo.sits. When fresh 
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dug they often show no trace of alum, which only appears 
after exposure to the air, or when the decomposition of 
the iron pyntes is assisted by the action of heat. 

Several native varieties of sulphate of alumina and soda 
alum occur in South America, some of the most remarkable 
of which it may be proper to specify. 

1. Sulphate of alumina, or Alunogene, was first found 
at Rio Saldanha, but is now obtained from several places 
in Europe and America. The colour is white, here and 
there tinged yellow, obviously from external impurities. 
It occurs in fine crystalline needles ; lustre silky ; taste that 
of alum, but stronger, specific gravity, 1-6 to 1-7, soft; 
before the blowpipe behaves hke alum. 

2. Soda-alum, It occurs native in the province of St 
Juan, situated to the north of Mendoza, on the east side 
of the Chilian Andes, at about 30“ S. lat. The alum is 
white, and composed of fibres adhering longitudinally, and 
having a certain breadth, but very thin. It bears some 
resemblance to fibrous gypsum, but it is harder, not being 
scratched by the nail, though the knife scratches it with 
great ease It is sectile. The outer fibres are white and 
only slightly translucent, as if they had lost a portion of 
their water ; but the internal fibres are transparent, and 
have a silky aspect. It tastes precisely like alum, and is 
very soluble, water at the temperature of 62° dissolving 
3-773 parts of it, and boiling water dissolving any quantity 
whatever. When exposed to heat, it behaves very nearly 
as common alum. 

3. There is a mineral called aluminiie, which was ob- 
served in the environs of Halle many years ago, and which 
was afterwards detected by Mr Webster in clay resting on 
chalk at Newhaven in Sussex. Tliis, if it were sufficiently 
abundant, would constitute an excellent material for the 
manufacture of alum. Its colour is snow-white. It occurs 
m reniform pieces of greater or smaller size ; fracture fine 
earthy; dull; streak ghstemng; opaque; adheres feebly to 
the tongue ; soils very slightly ; very soft ; feels fine, but 
meagre; specific gravity, 1’7064. It consists of alumina, 
sulphuric acid, and water. 

Eour different processes are employed in the manufac- 
ture of alum, according to the nature of the miucral from 
w'hich the alum is to be extracted. 

The process employed at Tolfa is the simplest of all. 
If the Tolfa stone be kept constantly moistened with 
water for about two months, it falls to powder of itself, 
and -yields alum by lixiviation. But this is not tlie pro- 
cess employed by the manufacturers. The alum-stone is 
broken into small pieces, and piled on the top of a per- 
forated dome, in which a wood fire is kindled. The smoke 
and flame of the wood penetrate through the pieces of 
alum-stone, and a sulphureous odour is disengaged, owing 
to the decomposition of a portion of the sulphuric acid in 
the stone. This roasting is twice performed ; the pieces of 
ore which the first time were at tlie edge of the dome, 
being the second time put in the middle. The proces.s 
of roasting this stone requires considerable attention. If 
the heat be too great, the quality of yielding alum is 
destroyed : if the heat be too small, tlie stone does not 
readily fall to powder. There can he httlc doubt that the 
unroosted stone would yield more alum than the roasted ; 
but probably tlie additional labour requisite in the latter 
case would more than swallow up the increase of product. 

The roasted stone, which has now acquired a reddish 
colour, is placed m rows between trenches filled with 
water. Tliis liquid is so frequently sprinkled on it that 
the stone is always moist. In two or three days it falls 
to powder, like slacked quicklime ; but the daily watering 
is continued for a montL The success of this part of the 
operation is said to depend very much on the weather. 
When the weather is rainy, the alum is all washed 
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out, and little or notMiig left for the manufacturer to 
extract. , ^ 

■When the stone has by this process lieen reduced to a 
sufficiently fine powder, it is thrown into a leaden boiler 
filled two-thirds with water. Duiing the boiling the 
powder is frequently stirred up, and the water that evar 
porates is replaced. "When the boiling has been continued 
for a sufficient time, the fire is withdrawn, and time 
allowed for the earthy matter to subside to the bottom. 
A cock is then opened, which allows the clear hquor to 
flow out into deep wooden square vessels, so made that 
they can be easily taken to pieces. Here the alum gradu- 
ally crystallises, and attaches itself to the sides and bottom 
of the vessel. The mother Liquid is then drawn off into 
shallower wooden troughs, where more alum ciystals are 
deposited. The liquid has now a red colour, and k 
muddy j and the last alum crystals are mixed with this 
red matter. They are washed clean in the mother hquor, 
which is finally pumped into a trough, and used in subse- 
quent processes. 

The alum obtained at Toha is known by the name of 
Roman alum, and is in very high estimation. It is always 
mixed with a htfcle reddish powdery matter, which is easily 
separated from it. 

Alum-slate, being very different in its composition, re- 
quires a different treatment to fit it for yielding alum. If 
the alum-slate contain a notable quantity of hme or mag- 
nesia, it does not answer the puriioses of the manufacturer 
so weU, The essential ingredients in alum-slate, for the 
alam-makers, are alumina and iron pyrites. 

The first process is to roast the ore. In Sweden, where 
the fuel is wood, and consequently expensive, it is cus- 
tomary to use the alum-slate itself as fuel for roasting the 
ore. For this purpose a small layer of brushwood is 
covered with pieces of alum-slate, and set on fire ; and, as 
the combustion proceeds, new layers of alum-slate are 
added. It is usual to place alternate layers of roasted and 
unroasted alum-slate. The combustion continues for a 
month or six weeks. At Whitby, coal is employed^ for 
roasting the alum-slate. Indeed the alum-slate of Whitby 
is hghter coloured than that of Sweden, and probably 
would not bum of itself. So great is the quantity of com- 
bustible matter in the Swedish alum-slate that it is em- 
jjloyed as fuel for brnming limestone. Great quantities of 
limestone are burnt in this manner at Hunneberg, near 
the south side of the lake Wener, The roasted ore has 
usually a brown colour. When it is red the quantity of 
alum which it yields is considerably diminished. 

By this roastmg the pyrites is oxidised into sulphate of 
iron and sulphuric acid, thus : — 

FeS, + 0, + H,0 == FeSO, -t- H,SO,. 

The sulphuric acid as it is produced is, however, at once 
neutralised by the large excess of alumina producing sul- 
phate, so that the result of the action is to produce a 
mixture of the sulphates of iron and alumina. 

The roasted ore has an astringent taste, owing to the 
suliihate of iron and sulphate of alumina which it con- 
tains. The next process is to lixiviate it with water, in 
order to dissolve these salts. For this purpose it is put 
*nto reservoirs made of wood or masonry, uith a stop- 
cock at the bottom to draw off the water. The usual 
method is to keep the water for twelve hours in contact 
with ore that has been twice lixiviated; then to draw 
it off, and allow it to remain for an equd period on ore 
that has been once lixiviated. Lastly, it is run upon 
fresh ore, and allowed to remain on it for twelve hoars 
longer. If the specific gravity of the liquid thus tresated 
be 1*25 at the temj)erature of 55®, it may be considered as 
saturated with sulphate of alumina and sulphate of iron; 
but probably this specific gravity is not often obtained. 


The liquid, thus impregnated with salt, is now boiled 
down in leaden vessels to the proper consistency for crys- 
tallisation. In Sweden the fuel employed for this pur- 
pose is alum-slate. By this means a double effect is 
produced— the Hquid is evaporated, and the alum-slate 
IS roasted. During the boiling abundance of oxide of 
iron falls, mixed with selenite, if lime bo one of the con- 
stituents of the alum-slate. ‘When the liquid is suffi- 
aently concentiuted it is lot into a square reservoir, in 
order to crystallise. Great quantities of suli>liate of iron 
crystals are usually deposited in this vessel. These are 
collected by drawing the liquid off into another re.scrvoir. 
When all the sulphate of u*on that can be oblanicd lias 
been separated, a quantity of sulphate of potash or am- 
monia, muriate of potash, or putrid urine, is mixed -with 
the liquid. The sulphate of potash is procured from the 
sulphuric acid makers, and the muriate of potash from the 
soaVmakers. By this addition alum is formed in Iho 
liqmd, and it gradually deposits itself in crystiils on the 
sides of the vessel. These crystals arc^ collected, and dis- 
solved in the smallest quantity of boiling water that will 
take them up. This solution is poured into l.vrge wooden 
In a fortnight or threo weeks the alum crystal- 
lises, and covers the sides and bottom of the ca.sk Tho 
hooj)s are now taken off, and the staves of the cask 
removed. A mass of alum crybtals, having Iho shape of 
the cask, remains. This mass is pierced, the mother liquor 
allowed to run out, and preserved for a siih.soqueut pruco.'^s. 
The alum, being now broken in pieces, is fit for sale 

The manufacture of alum from bituminous shale and 
slate-clay boars a considomblo resemblance to tho m.mu- 
facture from alum-slato, but differs in soveml jyartiou- 
lars. We shall give a sketch of the processes followetl m 
two works of tliis kind that are in operation in tho neigh- 
bouihood of Gla,sgow. Tho bituminous shale ami sUito- 
day employed are oblaiiicd from old cofd-pit.s, whicli aro 
very extensive near Gliisgoiv. Tho air in these o(uil-pits 
is moist, and its avorngo teinperaiuro about G2®. Tho 
shale Imving been exposed for many years, has gr.ulually 
opened m the direction of its slaty fracture, so as to^ re- 
semble in some respects a half-shut fan ; and all the chinks 
in it are filled with a saline efflorescence in threads.^ Thi.s 
salt is white, with a shade of green, has a sweetish as- 
tringent taste, and consists of a mixture of sul]tluitc of 
iron and sulphate of alumina. In order to obtain tho.^o 
salts in a slate of solution, nothing more is requisite than 
to lixiviato this shalo with waiter. The lixiviated ore 
being left exposed to the weatlior, forms more salt, w'hicli 
is gradually washed out of it by the rain-water, nml this 
water is collected and preserved for use. 

The next step in tlie process is to boil down the liquid 
to a sufficient state of coiiconlration. At Cum])sio all 
the boilers arc composed of stone, and Iho heat is ai»pli<*d 
to the surface. 'Plus is a great savirig, as leaden ve.'^.sels 
are not only much more expensive, but rcfpuro more fre- 
quent renewaal. When the liquid is raised to a suilicituitly 
high temperature in the stone re,servoir, pouudwl .sulpliuto 
of potash, or muriate of pota.sh, as they can he jirocured, 
is mixed with it ; and there is an agitator in the vcaso], >»y 
which it IS coniiimally stirred aliout. Tlii.s addition con- 
verts the sulphate of alumina into alum. 'J’ho liquid is 
now let into another trough, and allowed to ntuiaiu till it 
crystallises. In this liquid there are tw'O salts contained 
in solution — viz., sulphate of iron and alum ; and it is nn 
object of great con.suqueuce to separate them oompletoly 
from each other. The principal secret consi.sts in drawing 
off the mother liquor at the proper time ; fur the alum is 
much less soluble in water than the siiljdiate of iron, and 
therefore crystallises first. The first crystals of alum 
formed are very impure. They have a yellow colour, and 
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seem to be partly impregnated with sulphate of iron. 
They are dissolwed in hot water, and the solution poured 
into troughs, and allowed to crystallise a second tune 
These second crystals, though much purer, are not quite 
free from sulphate of iron but the separation is accom- 
plished by washmg them repeatedly with cold water j for 
sulphate of iron is much more soluble in that liqiud than 
alum. These second crystals are now dissolved in as small 
a quantity of hot water as possible, and the concentrated 
liquid poured while hot into large casks, the surface of 
which is covered with two cross beams. As the liquor 
cools, a vast number of alum crystals form on the sides 
pnd surface. The casks are allowed to remain till the 
liquid within is supposed to bo nearly of the temperatm'e 
of the atmosphere. This, in winter, requires eleven days ; 
in summer, fourteen or more. The liqiud, after standing 
eleven days in summer, has been observed to be still above 
blood heat. The hoops are then removed, precisely as in 
the manufacture of alum from alum-slate. 

There always remains in the boilers a yellowish sub- 
stance, consisting chiefly of peroxide of iron. This m 
exposed to a strong heat in a reverberatory furnace, and it 
becomes red. In this state it is washed, and yields more 
alum. The red residue is ground to a fine powder, and 
dried. It then answers all the purposes of Venetian red 
as a pigment. By altering the temperature to which this 
matter is exposed, a yellow ochre is obtained instead of 
a red. 

In France, where alum ores are by no means abundant, 
alum is manufactured from clay. This method of making 
the salt w’os fiist put in practice by Ohaptal when pro- 
fessor of chomistiy at MontpoUier. His methods have 
been sinco gradually improved, and brought to a state of 
considerable perfection. The first process tried was this : 
The clay was reduced to a fine powder in a mill, and then 
mixed with sulphuric acid. After remaining some dajra, 
it was exposed for twenty-four hours to a temperature of 
about 130°. It was then lixiviated, and the liqiud mxed 
with urine or potash. This method, being found incon- 
venient, was abandoned for the following: — The clay bemg 
■well ground, was mixed with half its weight of the saline 
residue from a mixture of sidpluir and nitre. This residue 
is little else than sulphate of potash. The mixture was 
formed into balls about 5 inches in diameter, which were 
calcined in a potter’s furnace. They were then placed on 
the floor of a chamber in which sulphuric acid was mada 
The acid vajiour caused them to swell, and to open on aU 
sides. In about a month they were sufiiciently penetrated 
■with the acid. They were then exposed to the air, under 
shades, that the saturation might becomo more complete. 
Finally, they were lixiviated, and the liquid being evapo- 
rated, yielded pure ahun. 

This process was considerably improved by Berard, of 
the Montpellier alum work. Instead of exposing the 
calcined balls to tho fumes of sulphuric acid, he sprinkled 
them with a quantity of sulphuric acid of the specific 
gravity 1-307, equal to the weight of tho clay employed j 
but it is obvious that the proportion must vary with the 
nature of the clay. The solution takes place mth the 
greatest facility, and crystals of alum are obtained by 
evaporating the liquid. _ i 

Another process was put in practice by uhaptal, m tlie 
neighbourhood of Paris. A mixture is made of 100 parte 
of clay, 50 parte of nitre, and 50 parts of sulphuric acid 
of tho specific gravity 1*367 j and this mixture is put into 
a retort and distilled. Aquafortis comes over, and^ 
residue in the retort being lixiviated wifih water, yields 
abundance of excellent alum. 

For chemical constitution and relations of the alums, 
see Chemtstky. 


ALUMBAGH, the name of a large park or wahed' 
enclosure, containing a palace, a mosque, and other build- 
ings, as well as a beautiful garden, situated about 4 miles 
from Lucknow, near the Cawnpore road. It was converted 
into a fori by the mutineers in 1857 j and after its capture 
by the British was of importance m connection -ndth the 
military operations around Lucknow. See Lucorow. 

ALUMINIUM, a metallic substance, first separated from 
the chloride by Wohler in 1828. It remained a laboratory 
product until Deville, about 1858, succeeded m improving 
the mode of production, so as 'to render the operations 
capable of management on tho manufacturing scale. Tbe 
process consists in heating to a red heat a mixture of the 
double chlonde of aluminium and sodium, or the double 
fluoride of aluminium and sodium (ciyolite), with the metal 
sodium. A vigorous action takes place, chlonde of sodium 
being formed and tbe metal alimimium separated. On the 
large sesdo the reduction is effected by throwmg a mixture 
of 10 parts of the double chloride, 5 parts of ciyolite, and 
2 p.arts of sodium on the health of a reverberatory furnace. 
Immediately after tho action, the fused metal and slag, 
consisting of common salt and fluonde of aluminium, are 
run out, and a new quantity of the previous mixture intro- 
duced. The various patents that have been secured ■with 
reference to this manufacture have all regard to the saving 
of the metal sodium. The metal aluminium may be 
separated from the double chloride by electrolysis. For 
purpose the fused salt has the electric current from 
ten cells of a battery passed through it, carbon poles being 
used. Tho metal appears at the negative pole in large 
globules, which may be collected and molted together 
under a layer of fused salt. 

Aluminium is a white metal resembling silver in appear- 
ance. It is very malleable and ductile, and may be beaten 
and rolled into thin sheets, or drawn into fine wire. By 
hammering in the cold it becomes as hard as soft iron, but 
may bo softened again by fusion. Being highly sonorous, 
it has been used for making bells. It is very light, being 
only 2^ times heavier than water, and is thus four times 
lighter than silver. After fusion it has a specific gra^uty 
of 2 ‘56; by hamraoriug this may bo increased to 2 '07. 
It melts at a red heat, and is iion-volatile at very high 
temperatures. The metal conducts heat and electricity as 
well as silvci’. Aluminium does not oxidise in air, even 
at a red heat, has no action on water at ordinary tempera- 
tures, and is not acted upon by sulphuretted hydrogen or 
sulphide of ammonium, and thus preserves its lustre where 
silver would bo tarnished and blackened. It is not a't- 
tacked by nitric acid, even when concentrated, and is not 
soluble in dilute sulphuric acid, but is readily soluble in 
dilute or concentrated hydrochloric acid with evolution of 
hydrogen. Solutions of caustic potash or soda dissolve 
I tlie metal with great ease, forming aluminate of potash or 
soda, and giving off hydrogen. Aluminium fonns alloys 
■with most metSs. The copper ahoy called alumini'um- 
bronze is tho most important because of its colour, hard- 
ness, and malleability, and is largely used fur articles^ of 
jeweUeiy, for mounting sextants and other astronomical 
instruments, and for making balance beams. 

ALUTA, an affluent of the Danuba Sco Alt, 

ALVA, a village in Stirlingshire, Scotland, situated at 
the foot of Giuigleith, one of the Ochil range, 7 milea N.E. 
of Stirling, -with which it is connected by railway. Besides 
the parish church, there are places of worship belonging to 
the Free and United Presbyterian churches. Yam spin- 
ning and the manufacture of shawls and t'weeds are carried 
on to a considerable extent Population in 1871, 4006. 

ALVA, ox Alba, Feeitaitoo Alvajbez be Toledo, 
Duke of, bom in 1508, was descended from one of the most 
illnstriona famOiea in Spain. His grandfather. Ferdinand 
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of Toledo, educated him in. military science and politics ; 
and he was engaged with distinction at the battle of Pavia 
while still a youth. Selected for a military command by 
Charles V., he took part in the siege of Turns (1535), and 
successfully defended Perpignan against the Dauphin of 
Prance. He was present at the battle of Muhlberg (1547), 
and the victory gamed there over John of Saxony was due 
mainly to his exertions. He took part in the subsequent 
siege of Wittenberg, and presided at the court-martial 
which tried the Elector and condemned him to death. In 
1552 Alva was intrusted with the command of the army 
intended to invade France, and was engaged for several 
months in an unsuccessful siege of Metz. In consequence 
of the success of the French arms in Piedmont, he was 
made commander-in-chief of all the emperor’s forces in 
Italy, and at the same time invested with unlimited power. 
Success did not, however, attend his first attempts, and 
after several unfortunate attacks ha was obliged to retire 
into winter quarters. After the abdication of Charles he 
was continued m the command by Philip II., who, how- 
ever, restrained him from extreme measures. Alva had 
subdued the whole Campagna, and was at the gates of 
Rome, when ho was comjielled by Phihp’s orders to nego- 
tiate a peace. One of its terms wa.?, that the Duke of 
Alva should in person ask forgiveness of the haughty 
pontiff whom he had conquered. Proud as the duke was 
by nature, and accustomed to treat with persons of the 
highest dignity, yet such was the superstitious veneration 
then entertained for the papal character that he confessed 
his voice failed him at the interview, and his presence of 
mind forsook him. Hot long after this (1559) ho was sent 
at the head of a splendid embassy to Pans, to espouse, in 
the name of his master, Ebzabeth, daughter of Hemy, 
king of France In 1567, Philip, who was a bigoted 
Catholic, sent Alva into the Netherlands at the head of an 
army of 10,000 men, with unlimited powers for the extir- 
pation of heretics. When he arrived he soon showed how 
much he merited the confidence which his master reposed 
m Mm, and instantly erected a tribunal which soon became 
known to its victims as the “ Court of Blood,” to try all 
persons who had been engaged in the late commotions 
which the civil and religious tyranny of Philip had excited. 
He imprisoned the counts D’Egmont and Horn, the two 
popular leaders of the Protestants, brought them to an 
unjust trial, and condemned them to death. In a short 
time he totally annihilated every privilege of the people, 
and, with unrelenting cruelty, put multitudes of them to 
death. The executioner was employed in removing all 
those friends of fieedom whom the sword had spared. In 
most of the considerable towns Alva built citadels. In the 
city of Antwerp he erected a statue of himself, which was 
a monument no less of his vanity than of his tyranny : he 
was figured trampling on the necks of two smaller statues, 
representing the two estates of the Low Countries. By 
his unusual and arbitrary demand of new supplies from 
the states he greatly aggravated this insult. The exiles 
from the Low Countnes, roused to action by his oppression, 
fitted out a fleet of privateers, and after strengthening 
themselves by successful depredations, ventured upon the 
bold exploit of seizing the town of BreO. Thus Alva, by 
Ms cruelty, became the unwitting instrument of the future 
independence of the seven Dutch provinces. The fleet of 
the exiles having met the Spanish fleet, totally defeated 
it, and reduced North Holland and Mons. Many cities 
hastened to throw off the yoke; while the States-General, 
assembling at Dordrecht, openly declared against Alva’s 
government, and marshalled under the banners of the 
Prince of Orange. Alva’s preparations to oppose the 
gathering storm were made with his usual vigour, and he 
succeeded in recovering Mons, Mechhn, and Zutphen, 
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under the conduct of his son Frederick. With the excep 
tion of Zealand and Holland, he regained all the provinces; 
and at last his son stormed Waerdan, and massacring its 
inhabitants, proceeded to invest the city of Haarlem, 
which, after standing an obstinate siege, was taken and 
pillaged. Their next attack was upon Alkmaar ; but tlie 
spirit of desperate resistance was laised to such a height lu 
the breasts of the Hollanders that the Spanish veterau.s 
were repulsed with gieat loss, and Frederick constrained 
reluctantly to retire. Alva’s feeble state of health and con- 
tinued disasters induced him to solicit his recall from the 
government of the Low Countries; a measure which, lu 
all probability, was not displeasing to Philip, who was 
now resolved to make trial of a milder administration. Ju 
December 1573 the much oppressed cuuutiy ua.s reheved 
from the presence of the Duke of Alva, nlio, retuininghome 
accompanied by his sou, made the infamoufa boa.st that during 
the course of six yeais, besides the multitudes destroyed 
[ in battle and massacred after victory, he had ciaisigiied 
18,000 persons to the executioner. (For further details of 
his administration in the Netherlands, sec Hoj.laxd.) 

On his return he Avas tieatod for some time nith great 
distinction by Philip. A tardy and impel feet justice, how- 
ever, overtook him, when he ivas banished from court and 
confined in the castle of TJzeda for coiui»lieily in ceit.im 
disgraceful conduct of his son. Hero he had leinaiiud 
two years, when the success of Dou Antonio in aNSiiimng 
the crown of Portugal determinod Philip to turn hi.s eyes 
towards Alva as the jicrson in Avhose fidelity and abilities lie 
could most confide. A secretary was lUhtaiitly despatcheil 
to Alva to ascertain whether his health wum sullieieutlj 
vigorous to enable him to undertake tlie coininainl of an 
army. The aged chief returned an answer full of loyal 
zeal, and was immediately appointed to the sui»remo com- 
mand ui Portugal, It IS a striking fact, however, that tlio 
liberation and elevation of Alva were not followed by 
forgiveness. In 1581 Alva entered Portugal, defeated 
Antonio, drove him from the kingdom, and wsoon reduced 
the whole under the subjection of Philq*. J'hituring Lisla m, 
he seized an iiumeuso treasure, and suffered his sohlu*l^, 
with their accustomed violence and rapacity, to .sack tlie 
suburbs and vicinity. It is reported that Alva, lieing 
requested to give an account of the money exjicuded on 
that occasion, stonily replied, “ If the king asks me fur an 
account, I will make him a statement of kingdoms pre- 
served or conquered, of signal victories, of succos.sful sii‘gi*.s, 
and of sixty years’ service.” PhiUj) deemed it jtroper to 
make no further inquiries, Alva, liowevm-, did not enjoy 
the honours and rewards of his last e.xpedition, for he dud 
in January 1583, at the ago of 74. 

ALVARADO, Pediio de, one of the iSpani.>li leiulcr-s in 
the discovery and conquest of America, was born at Badajo/ 
about 1495. He held a command in the expedition sent 
from Cuba against Yucatan in the siiring of 1518, and 
returned in a few months, bearing report.s of the wealth 
and sidondour of Montezuma’s empire. In February 1519 
he accompanied Hernando Cortez in the cxjiedition for the 
conquest of Mexico, being aiipoiuted to the commaml of 
one of the eleven vessels of the fleet. (For the <lutails of 
this expedition and of Heniando's share in it, see CoitTiiz 
and Mkxico.) He was engaged (1523-4) in thy eomiuc-st 
of Guatemala, of which he was subsequently appointed 
governor by Charles V. In 1534 he attempted to bring 
the province of Quito under his power, but had to eimteut 
himself with the exaction of a pecuniary iiidymnity for the 
expenses of the expedition. During a visit to Spain, three 
years later, lie had the governorship of Iloudursm conferred 
upon him in addition to that of Guatemala. He died in 
Guatemala in 1541. 

ALVAREZ, Fiiancisco, horn at Coimbra after 1460, a 
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priest and almoner to Dom Manuel, king of Portugal, was 
sent in 1515 as secretary to Duarte Galvao, on an embassy 
to David, king of Abyssinia. Tke expedition having been 
delayed by the way, it was not until 1520 that he reached 
Abyssinia, where he remained six years, returnuig to Lisbon 
in 1527. Ill 1533 he was sent to Home on an embassy 
to Pope Clement VIL The precise date of his death, like 
that of his birth, is unknown; but it must have been later 
than 1540, in which year he published at Lisbon, under 
the king’s patronage, an account of his travels, m one 
volume folio, entitled Verdadeira Infomaram do Preste 
Joas dm Induis. This cuiious work was translated in 
Latin, under the title of Be Fide, Reg%o)ie, et Ifonbm 
/Fthiojnm, by Damien Goez, a Portuguese gentleman; and 
has often been reprinted and translated into other lan- 
guages. The information it contains must, however, be 
received with caution, as the author is prone to exaggerate, 
and does not confine himself to what came uuthiii Ins own 
observation. 

ALVAEEZ, Don JosiS, the foremost Spanish sculptor of 
modern times, was born at Priego, in the province of 
Cordova, in 17C8, and died at Madrid in 1827. Bred to 
his father’s trade of a stone-mason, he devoted all his 
spare time to di’awing and modelling. In his twentieth 
year he became a pupil of the Academy of Granada. A 
work he executed soon afterwards for a fountain in his 
native town attracted the notice of the Bishop of Cordova, 
who took the young artist into his house and maintained 
him for several years. In 1799 he obtained from Charles 
IV. a pension of 12,000 reals, to enable him to visit Pans 
and Romo. In the foiiuer city he executed, in 1804, a 
statue of Ganymede, which placed him at once in the front 
rank of sculptors. Shortly afterwards his pension was 
more than doubled, and he left Pans for Rome, where he 
remained till within a year of his death. The most im- 
poitant of his numerous works, executed during this period, 
was a group representing Antilochus and Menmon, which 
was commissioned in marble (1818) by Ferdinand VII., 
and secured for the artist the appointment of court sculptor. 
It is now in the Museum of Madrid. Alvarez modelled a 
few 1)01 trait busts (Ferdinand VIL, Rossini, tlio Ducho.ss 
of Alba), which arc remarkable for tlieir vigour and fidelity. 

ALVAREZ, Don Manukl, a Spaiihsli sculptor, was born 
at Salamanca in 1727, and died in 1797. Ho followed 
classical models so closely that he wa.g styled by Ms 
countrymen M Grmjo, “ The Greek.” His works, which 
arc very numcrou.s, are chiefly to bo found at Madrid. 

AL\VAR, a semi-independent state of RdjputdnA, and 
under the control of the Governor-General’s agent for 
RdjputAiid, lies between 28“ 13' 25" and 27° 14' 34" H. 
lat,, and between 77° 15' 35" and 76° 14' 10" E. lung. 
It is bounded on the E. by the state of Bhartpur and 
the British district of GurgAon, on the N. by GurgAon 
district and the states of PatiAlA and HAbhA, on the W. 
by the states of ISTAbhA and Jaipur, and on the S. by 
the slates of Jaipur and Bhartpur, Its configuration la 
irregular, the greatest length from north to south being 
about 80 miles, and breadth from east to west about 60 
miles, with a total area of about 3000 square miles. The 
total population of the state, as ascertained by a census 
taken in 1872, was 778,596, consisting of 698,333 Hindus, 
180,225 Mahometans, and 38 Christians. The number 
of males was returned at 418,723, and females at 359,873, 
the proportion of males to the total population being 53’76 
per cent. The eastern portion of the state is open and 
highly cultivated ; the western is diversified hy hills and 
peaks, which fonn a continuation of the Aravalli range, 
from 12 to 20 miles in breadth. These hills run in rocky 
and precipitous parallel ridges, in some places upwards of 
2200 feet in height. The Sablil river flows through the 
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north-western part of the state, the only other stream of 
importance being the Euparel, which nses in the Alwar 
hdls, and flow's through the state into the Bhartpur tem- 
toiy. 

The one attempt at road-maknig in the state is a line which con- 
nects the chief town, Alwai, with Eajghai’ on the one side and with 
TijaiA on the otlier. The gicater poition of this road was metalled 
danng the nimoiity of the present idja, hut it has been neglected 
since he took the management of the state into his own hands, and 
13 now said to be almost impassable, and woise than the oidinary 
cait tiocks. The earthwork foi a load from Alwar to the Bluirtiair 
hoiilei was thiown up, hut it has never been nietcilled, and the lino 
is not used for tmfiic. The Alwar hills aie rich in nuueials. lum 
ore is found in large quantities close to the surface. Thirty smelling 
furnaces are kept at work, and are capable of turning out 3Q0 tons 
a-year. They give cmplojnneiit to a large number ol people. Two 
copjier mines have been in opeiation for a numher of years, but with 
doubtful advantage to the state. Silver, lead, and suliihur aic .ib o 
found in small quantities, and attenqjtfi have been made to woik 
them, hut without success. The jiuncip.il agiiailtniul piodutls are 
wheat and bailey duiing the cold weather, W'lth gr.im to a less 
extent Jodr, hajrd, and Iiuliaii corn aie laised duimg the lains 
Cotton is extensively cultivated, and exported on a coiisideiiiblc 
scale^ A ten years’ land settlement, winch was foimed by a late 
political resident, is now e.xpiimg, and a fresh settlement for a 
longer term is being made. The revenue of tho state ha.s fox some 
tune been in an unsatisfactory state. When the lAja attained hia 
majority, and w’os invested with the full administration of Ins teiii- 
tory in 1863, the ti-eusmy eoiitamed a surplus of £206,000. Within 
seven yeais this Buiqdus had dwindled away, and debts to the extent 
of £160,000 aecummated Under these circumstances, tho goiem- 
ment found it necessary to place the administiation of the state in 
the haaids of the political lesideut, assisted by a council of uuiii.ige- 
ment consmting of livo of the pimcipal cliicfs and native gentU'mcn 
of the state In 1870-71, the first year under the new management, 
the revenue of the state amounted to £213,086, and the expenditure 
to £136,201, leaving a surplus of £77,884, jiai t of which was devoted 
to the Iwiuidation of the state debt, the luniaindor hoiiig kept as a 
working liuhince. An allow'auce of £18,000 a-year is made for tlie 
honsehohl expenses of tho rilji'i, bosides nn establishment of horses, 
coi’riagcs, ana elepluints maintained foi his use. llio educationiil 
institutions consist of n high sehool, attended in 1871-72 by 382 
students ; a Thslkur school, for the education of the sous of chiefs 
and native gentlemen, and attended hy 61 qiupils ; and sixty other 
schools, contiuniiig a total of 2785 pupils. Seven towns in tho 
state aio retained as eontaiiiiiig a population of upwards of 6000 
souls — nnnioly, Alwar, 62,357 ; ll^igliar, 12,070 , TyavA, 7382 ; 
Govindgaih, 6720 , litiinguih, 6581 , liampur, 6381 ; and Ihihiur, 
6213. The only niuui('ip.ilily is the town of Alwar. It deiives its 
niuineiiwil I’ovenue liom a tax of 1 per cent, on the sujiposed ineomo 
of the owners of houses. This tax yields about £800 per annum, 
out of which, with some assistouco liom tho state, tlie city police, 
consol vaney estahlishiiicut, &c., arc iiaid. 

ALYPIIJS, one of tbe seven Greek writers on niu.sic 
wbosc works are collected and published, with a com- 
mentary and explanatory notes, by Meibomius {Antiquis 
Muskee Anctores Septan, Amstel., 1662). The time in 
which he flourished cannot be precisely ascertaiuecl He 
is said to have written before Euclid and Ptolemy ; and 
Cassiodorus arranges his work, entitled Introdnctim to 
Music, between those of Nicomaehus and Gaudentius. 
The work consists solely of a list of symbols of the various 
scales and modes, and is therefore probably only a fragment 

ALYPIUS OF Antioch, a geographer of the 4th ceutuiy, 
who was sent by the Emperor Juhan into Britain as prefect, 
and was afterwards commissioued to rebuild the temple of 
Jerusalem. Among the letters of Julian are two (29 and 
30) addressed to Alypius; one inviting him to Rome, the 
other thanking him for a geographical treatise, wliicli no 
longer exists. 

ALYTH, a town on the eastern borders of Perthshire, 
in a parish of the same name, situated in the valley of 
Strathmore, 13 miles west of Forfar. It is tolerably well 
built, and contains a handsome parish church, and also 
Free, United Presbyterian, and Scottish Episcopal churches. 
The chief industri^ employments are linen manufacturing 
and wool spinning, and there is a fair nearly every month. 
Alyih. was created a burgh of barony by James IlL 
Poi)ulation in 1871, 2134. 
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AMADEUS V., surnamed the Greats Count of Savoy, 
was born at Bourget in 1249, and succeeded his unde 
PMlip in 1285. The cautious prudence of Amadeus 
enabled him greatly to increase his territory by means of 
marriage, purchase, and donations. He gradually rose to 
such eimnence among the European powers, that he was 
constituted their umpire to settle them differences — an 
office which he performed unth much reputation to himself 
and advantage to thorn. In 1310 he was created a prince 
of the empme by Henry YII. When the Turks attempted 
to retake Rhodes from the knights of St John of Jerusalem, 
he acquired great renown hy the valour with which he led an 
expedition to the relief of the island. A Maltese cross with 
the letters F.E.B,.T. {Fortitudo ejiis FJiodum tennit), it is 
said, became the arms of Amadeus and his successors, in 
memory of this victory. Amadeus undertook a journey to 
Avignon to persuade Pope John XXII. to preach a crusade 
in favour of Andronious. He died there in the year 1323. 

Ah'IADEUS Till., Count and first Duke of Savoy, and 
latterly pope or anti-pope, under the name of Fehx V., was 
born at Chambory in 1383, and succeeded hia father, 
Amadeus VIL, in 1391. Having, hy purchase or other- 
wise, added large territories to his patrimonial possessions, 
he became so powerful that the Emperor Sigismund erected 
Savoy luto a duchy in 1416; and after hia elevation 
Amadeus added Piedmont and other provinces to_ his 
domimons. After this increase of rank and of tenitoiy 
ho suddenly, in 1434, retired to a monastery at Bipaillo. 
He does not appear, however, to have resigned his duchy, 
but continued to administer it through his son Lotus. It 
is said, too, although some historians have cast doubts 
upon the story, that, instead of leading a life of asceticism, 
ho spent much of the ducal revenues in furthering Ins own 
luxury and erj oyment. In 1 439, when the pope, Eugenins 
IV., was deposed by tlie council at Basle, Amadeus, allhough 
not in orders, was elected, through bribery some say, his 
successor; and after resigning his duchy, was crowned in 
the following year as Feint V. In the stormy conflict that 
followed, the Emperor Frederick sided with Eugenius, and 
the nations of Europe, except Germany, which remained 
neutral, declared for the one pope or the other. In 1449 
Amadous thought it pradent to renounce his claim to iho 
pontificate in favour of Hieholaa V., who had been elected 
on the death of Eugenius. He, however, induced Nicholas 
to annul all the acts of Eugenius; to confirm the determi- 
nation of the council of Basle to apxioint him perjietual 
apostolical legate in Savoy, Piedmont, and the other places 
of his own domimons; and even to confer on him. the 
bishoprics of Basle, Lausanne, Strasburg, and Constance. 
It was also conceded to Amadeus that he should continue to 
wear the pontifical dress, except in a very few particulars; 
that he should not be obliged to go to Ptome to attend any 
general council; and that he, instead of kissing the pope's 
toe, should be permitted to kiss his ebeek. Amadeus died 
at Geneva in 1451. 

AiifADIS OF GAUL. The best edition for Eughsh 
readers of this famous u Drk is to be found in the abridged 
translation of Southey, and the best account of it is to be 
found in his preface, which, however, is not void of error. 
Here, for example, is its final sentence: — “Amadis of Gavl 
is among prose what Orlando Ftirioso is among metrical 
romances — ^not the oldest of its kind, but the best." "Wc, 
of course, in England would place the Mm-te d’Arthur 
above all romances of the kind; and the praise that we 
allow to Amadis of Gavl is jjrecisely that which Cervantes 
bestows upon it — of being the earhest and best of the 
Spanish romances. When the licentiate and the barber 
burnt the library of Don Quixote, they spared from the 
flames only three romances — Amadis of Gavl, FaVmrin of 
'England, and Tirante t?ie White. "I have heard," said 
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the hcentiate, “ that Amadis of Gaul was the first book of 
chivalry printed in Spain, and that all the rest sprung 
from it; I think, therefore, as head of so peniiftious a sect, 
we ought to condemn him to tho fire without mercy.” 
“ Not so, sir,” said the barber, “ for I have heard also that 
it is the best of all the books of this kind; and therefore — 
as being unequalled in its way — it ought to bo spared.” 
“ You am right,” s.aid tho priest, “ and for that reason its 
life is granted.” Although Ceiwantes speaks of the romance 
as a Spanish one, and although Southey translated it from 
the oldest extant edition, which is also Spanish, it is cm. 
reiitly supposed to have been originally iviilten in Porlii- 
guese by Vasco Loboira, liimsolf a good knight, who re- 
ceived his spurs on the field of battle from King J oam, and 
who died in 1403. The work, however, has been claimed 
as of French origin by tho Comte do Tiossan. Southey 
ndicules tlus theory, and insists upon the claims of the 
Portuguese author. It is quite coitain that the Comte do 
Tressan attempted to prove too much ; but, on tho other 
hand, Southey has not allowed weight enough to tlic fact 
that the Amadis of Gaul is but the first work of romance 
which appeared in the Portuguese and Castihiin language.^; 
that it was picecdod for more than a ccntuiy by other 
romances of Anglo-Norman oiigm; and tlmt, if not in its 
names and personages, yet in it.s idea — in tho cliaracler of 
its incidents and in much of its gcograiihy — it Ix'longs to 
tho world of Anglo-Norman romance. What though we 
cannot lay our bauds on the French original from uliich 
Lobeira translated, any more than wo can lay our hiiiuls on 
Lobcira’s own work from uhich tho Castilian version lias 
been made, we still know that all tho ideas ami mateiiala, 
aU tho design, aU the niacliiiieiy of Amadis <\f Gaul, belong 
to tho Anglo-Norman cyclo of roinanco which was in voguo 
before Lobeira was born. And in this creed we cheat liini 
of nothing when wo say that we know not to uliat c-xtent 
he is entitled to the praise of originality. Kimuing what 
we do of these romances, it is not enough to .sa}*, for tho 
establishment of Lobeira’s claims, that wo ciinnot tnicc the 
Amadis of Gaid to any one bufure him. Exprot'hions of 
his own throughout his work show that if lie was not a 
literal translator, he was at least a borrower. I'hus, tow ai ds 
tho end of his tbml chapter he WTite.s — ‘‘The author 
ceaseth to speak of this, and rutumolh to the child \\h«tm 
Gandalcs brouglit up.” Tho Spanish truu-slator, Montalu.^, 
confesses to have taken liberties with tho Portug\ic.so ver.'.ion 
from which ho worked, altering, adding, and abridging. 
Tho Corate de Tressan maintains that the original Froncli 
work must have ended wfith tho third book and the re.seue 
of Onana; and that from this point wc can di.stmolly fiaco 
tlie work of Spanksh hands. Southey, again, thinks that 
the work, as it left tho hands of Lobeira, cmded in the 
fourth book with the marriage of Amadis and Oriana, and 
that all which follows is due to the tasteles.s accretion.s of 
Montalus. Although this is mere conjecture, .still it i.s 
natural that we should attach no little force to the corn'ct 
feeling of Southey. For the .story itself, it i.s impos.-ib]o 
to give a summary of it — the plot licing too discon- 
nected; but he who has read one such tulo, f»r cv(>n a 
few chapters of one, may have a general iinpre.s.si< m ul nil — 
hacking and hewing in every page, l{niglit.s alwtiy.H at war 
and scelung adventures, giants in the path, lioms in the 
forest, damsels in durance, castles to be attacked, wi/ards 
and witches with halo in their heart.s, kings everj'wltoro 
plentiful OS blackberries, and lovely ladies uboundiug in 
tenderness. The .sentiment of tho work is vi-ry iiojile, and 
some of the descriptions aiu full of fire; but the reader 
owes more tliun he is aware to the curtailments of Bouthey, 
AMADOU {Polgporiis fumentarias), a fungus tliat grows 
upon old trees, especially tho oak, ash, fir, and cherry. When 
beaten soft it is used a.s a styptic for slight Imunorrhage, 
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and as material for surgical pads. After being boiled in a 
solution of nitre it is employed as tinder. 

AM AG EE, or Amak, a small island belon^ng to Den- 
mark, lying in the Sound, close to the east coast of See- 
land. The channel which separates its northern extremity 
from Secland forms the harbour of Copenhagen ; and 
nearly the third part of that city, the suburb of Christians- 
hafen, is situated in Amager. The island is about 9 miles 
long and 4 broad, until a fertile soil, which produces large 
quantities of vogotablos for the Copenhagen market. It is 
peopled chiefly by the descendants of a Dutch colony 
which Christian IL brought there in 1516, who still 
retain many of the old peculiarities of dress, language, and 
manners. Population about 9000, exclusive of the inhabit- 
ants of Christianshafen. The other towns are Dragoe and 
Castnip. 

AMALASONTHA, or Amalasuentha, daughter of 
Theodoric, king of the Ostrogoths, was born ab^out 498 
A.i>. In 515 she married Euthanc, the last rejiresentative 
of the Amali family, who died (524-5), leaving an only 
son, Athalaric. The latter was designated by his grand- 
father Theodoric as the heir to the throne, and Aniala- 
sontha was appointed his guardian. On the death of 
Theodoric in 520, Amalasontha became regent, and en- 
deavoured by a wise and vigorous administration to cany 
on the work of civilisation and enlightenment which her 
father had commenced. She devoted herscH with special 
solicitude to the education of Athalaric, but her efforts 
wore frustrated by the opposition of the Gothic nobles. 
Encouraged by them, the young hoh* to the tlirone threw 
off the restraints imposed by his mother, pliuiged into 
debauchery, and died at the age of sixteen (534). In the 
same year Amalasontha married her cousin Theodahadus, 
and made him co-rogent with herself. A few months later 
(April 535) she was assassinated by order of her husband 
ill an island on Lake Bolsena. 

AMALEKITES, an ancient people, widely spread 
throughout the coimtiy lying on the south and cast of 
Palestine, often mentioned in the Jewish Scripturo.s, and 
celebrated also in Arabian tradition. In Sciaidurc they 
occur first m Geii. xiv. 7, occupying the territory around 
Kadesh, and suffering from the invasion of Clicdorlaonier 
and his confedoratos. They appear next assaulting the 
Israelites, .slioitly after the exodus from Egypt, atEeidiidim, 
in the neighbourhood of hlount Sinai (Ex. xvii 8 ; cf. 
Dent. XXV. 17). They again occur falling upon a pai*ty 
of the Israelites on the southern verge of tlie ifforaised 
land (Fura. xiv. 45 ; cf. xiii. 29). In the time of the 
judges they are found associated with the Moabites, tlie 
Ammonites, the Midianites, and “the children of the 
cast,” in repeated attacks upon the Israelites, hivading 
their territory from the eastern side of Jordan (Judges iii 
13, vi. 3). Saul, by divine conunand, led an expedition 
into the country of Amalck, waging against them an 
extcnniiiatiiig war, “smiting them from Havilah until 
thou comest to Shur, that is over against Eg^t” (1 Sam, 
XV. 1). David also “invaded the Geshiirites, and the 
Gezrites, and the Amalekitos j for these nations were of 
old the inhabitants of the land as thou goest to Shur, 
even unto the land of Egyiit” (1 Sam. xxvii. 8). The 
last notice occurs in 1 Chron. iv. 43, from which we 
team that in the days of Hezekiah a body of Simeonites 
“went to mount Seir” and “smote the rest of the Ama- 
Ickiles that were escaped j ” a notice shoving the aecom- 
plLshmeiit of the doom of extermination wMch had been 
denounced against them (Ex. xvil 14-16 ; Hum. xxv. 20), 
and finding an echo in the words of an Arabian poet, “The 
race of Amlak has disappeared, and there is left of it 
neither mean man nor mighty” (Ma$oudi, Zca Prairies | 
rf'Or, par Meynard ct Courteillo, vol. iii, 104). We twice | 


- A M A 651 

hear of Agag as the name of the king of the nation (Hum. 
xxiv. 7; 1 Sam. xv 8)j and it is reasonably supposed 
that thi, like Pharaoh in Egypt, was a name common to 
all then kings. It has been generally supposed that the 
Hainan of the book of Esther, called “ the Agagite,” be- 
longed to the royal hue of the Amalekites ; but it is now 
found, from Ass3n’ian records, that Agagi was the name of a 
country east of Assjuia, from which it may be assumed that 
the title was derived. See Lenormant, Lettres Ass. i. 45. 

Josephus agrees with Scripture in assigning to the Ama- 
Ickites the territory immediately to the south of Palestine. 
Thus he spenlcs of them as inhabiting “ Gobohtis and 
Petra ” (Gobohtis = Gebal, in Ps. Ixxxiii. 7 ; cf. Eeland, 
Pakestina, p. 71) j and as reaching “from Pelnsiuin to the 
lied Sea” Jud. in, 2, 1, vi, 7, 3; cf. ii. 1, 2). 
The country winch they are thus represented as occupying 
IS suited only to a nomadic population j and accordingly 
the indications of the Sciiiiture narrative point to this as 
the general character of the Amalckito pcoj)le. They 
appear as the Bedouins of ancient tunes, rapid and de- 
vastating in their inovoineiits (1 Sam. xxx l)j and in 
their expeditious “ coming up with their cattle and their 
tents” (Jud. vi. 5). At the same time, in the more 
fertile portions of their territoiy they doubtless had settled 
abodes. We road in 1 Sam. xv. 5 of “a city of Amalek;” 
and Joseplnis speaks, apparently in an exaggerated way, 
of their cities being captured by means of elaborate siege 
operations {Ant. Jvd. vi. 7, 2). 

The ctlmical cluaractor and relation of this people, and Ihoir com- 
jilete national hibtoiy, it is uiipossible satisfactorily to make out 
from the fitigmontaiy mateiials in our hands. They are not men- 
tioned in the table of nations in Gon. x., while in Gen, xxxvi. 12, 
16, their ancestry seems to bo rofonod to Esau, At the same time, 
the existence of the nation is noticed in Gen xiv., long before Esau ; 
and it seems unnatural to understand this, with Hengstenberg and 
others, in a piolojdio sense, especially as there are other iiulcpendent 
ftiwmds lor refoiiing the begiunmg of their history to an oailior 
date. It IS oeitain that the genealogical tables of Scripture, lilco 
those of Arabia, iiiolude eases of adoption or affiliation as well as 
of direct doscout, nud laobaldy it is in this sense tliat the notice 
referiing Ainalok to Esau should bo undoi stood In Bnhuim’s pro- 
phecy Amalck is called “ the first of nations" (S'’’'* prccstan* 

tmima gciUinm, Gesonius), Num, xxiv. 20, an exiiression sc.arcely 
reconcilablo in the circumstances with descent from Jacob’s brotlier. 
Again, though found in Jewish seripluro located lu the immediate 
south and east of the Israelitish toiritory, yet there are indications 
in Senptaro itself that .at one time they had had a ividor extension. 
“The mount of tho Aninlokites" is mentioned as situated in “ the 
land of Ephraim ’’ (Jncl. xii. 15), apparently warranting the infer- 
ence that they once hold possessions on the west of the Jordan (see 
Stanley, and Hel., p. 237, n.) “Amalck” also is found in 
some copies of the LXX., as the translation of Maacah, in 2 Sam. x. 
6, 8, giving some ground for the bchof that a section of the same 
race had once been settled on the north-east of Palestine (see 
Ewald, Gfesch. Israel's, Bd. I, 3_35). There is little in tho Bible to 
illustrate their linguistic affinity ; hut so far as appears their 
language was Shcmitic, identical with or very closely allied to the 
Hebrew. Samuel and tho captive Agag (1 Sam. xv. 32), and David 
aud the Amalckito youth (2 Sam. i. 18) converse together; and it 
has been attempted also to explain the names Amalek an<l Agag 
by Shenutio analogies (Meier, Zdtselvrift d. morg. Ges., Bd. xvii. 
2 >. 677). By Philo {Vita Mosis, § Sb) tlie Amalekites of the Smaitie 
peninsula are called Phoenicians. 

Tho traditions of the Arabians regarding this race are confused 
and conflicting, yet certainly are not to be summaiily myected as 
destitute of any claim to historic credibility ; aud with all their 
entanglement tiiey speak strongly for the ancient and far-extended 
power of the peoide in question, and also more doubtfully for their 
ShemiUe affinities In tliesa traditions, Amlalc or Amlik, the father 
of the Amalekites, is represented sometimes as the son of laud («.&, 
Lud), the son of Shem ; sometimes as the sou of Aram, tho son of 
Laud; while BOinetiines also he is spoken of as a son of Ham. 
They belong, with tho Adites, Thamudites, and others, to the 
primitive races of Arabia, They are said to have been expelled 
from Babylonia by tlic Assyrian conquerors, and driven westward 
into Arabia and Syria, to have built and reigned, in Aleppo, to have 
conquered and for some centuries retained possession of Egypt, and to 
ho rao ancestors of the Berbora in Forth Africa (see Abulfoda, Hist. 
Ante-M., pp, 16, 178 ; Majoudi, op. eit., vol, iii., p 106 ; 0. de 
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rerceval, IM ilcs J,abos, vol. i., p. IS) ; Kudbd, mker^fel, 
p. 198 ; Moveis, Phonizier, 2ter Th., Dd. ii , p. 422) _ ” 
these Aiabian accounts it is natural to bring into connection the 
facts narrated by Manetho, and now in substance ascertained tinm 
old Egyiitian lecoida, regarding the conquest ot the Nile valley by 
an Arabian race, called Hyesos by the fonner, and M&nii, or shep- 
heids, in the latter {see Bnnseii, Egyvi'» ^Incc, voL m., p. 26b , 
llrugsch, Jlist d'Eqypte, vol i, p. 75; Chabas, Les Pttstcurs en 
Rumta, p 9) Now, from the time of the eighteenth dynasty, 
northeiu Arahia is found lu Egj'ptiaii inonuiiieiits to be m posses- 
sion of a people called Shasii, a name uhich Egjidologeis "cnemlJy 
coiupaie with the second syllable of Hyesos, and which also, per- 
haiis, con esponds with Ziizini of Ren \iv. 5. These Shasu may 
with confidence be identified with the Anialekitcs of Sciiiitnio ; 
tbeir lomle and their habits are the same , and of them ue leain 
that “they were spicad over a vast teuitory, quite like thewaiulei- 
mg Arabs of our day They are found neai Djor, on the noith- 
east frontier ot Egypt, as veil as in the defiles ot Lebanon, where 
their depredations made themselves felt iouiteeii coutunes bcloie 
our era” (Chabas, iS/itftes mr V AiitigiLdd Hi'doi'ique, p 114; el 
his Voynge d’aa Egyptien, p. 111). “They wear shoit tuiiies, a 
turhan-like head-dress, and are armed with speais and axes. A 
ehaiacleristic feature is the long lieaid, ns among the CaiiaanitisJi 
nations” (Briigsch, Grog Imclirijtm, 13d ii 53) , , . , , 

The notices occmringni Arabian wi iters, which speak of Anialek- 
ites as spread over various more southein poitioiis of Aiahia, m.iy 
piobahly he loferred to the peuod subsequent to then expiiLion 
from their northern seats by the Isiaelites and other enemies, lu* 
Beiiii-Kerkor, who dwell around Mecca, are by some lefeiied to tins 
stock ; the same is hue of the 13enu-Amila, who, before nugratnig 
noithwauls into Syna, dwelt m Yemen. We hoar of Anwlekites 
also m“Choihar, Jatrib, and other parts of Hedjaz’ ^.Umltcda, | 
op. cit, p 179) , in legard to which notice a certain degree of 
eontirniation is afforded by the mention by Pliny of an Arabian 
town, the name of whicli reads Marippa Ihvhualaciini, but wlueli 
probaLly hliould bo lead Jatiijipa Alaiuiilftcuiu, that is, Jiiliib the 
Amalekite (see Pliny, ffist K(U vi. 32 , Blau, Zeitaehrift d m. 
Oes.y Bd. x.xii. 668 ; cf NoUleke, Ulicr d. Amnlvkiter, .37) Accoul- 
ing to some (Tiiuh, Blau, and others), the fiimoua Smuitic iiiscnp- 
tioiis, ascertained to he written in a Sheniitic. dulcet, are to lie asciibed 
to the Ainalekito race. Doubtless their aiithois dwelt lu the country 
once inhabited by this people, but that they helougod to them, 
and not to some succeeding mco, has not yet ncen dcmon.strated.^ 
From the euiieifoiTO records wo have gamed as yet no illustration 
of this subject, unless die people Mahkhu, or MaLiku, mentioned in 
the inseiijitions of Soniiaclieub among uuitaiii Ai’anifEau tubes in- 
habiting the valley of the Euphrates, may he identified with 
Amaiek (see Bscorda of the Past, vol. i., pp. 26, 57). 


AMALFI, a town of Italy, in ilie Piincipato Citeriore, 
situated at tlie entrance of a deep ravine on the north side 
of the Gulf of Salerno It was founded, according to the 
common account, under Constaiitiue the Great, and was 
one of the fiist cities to recover from the irnijition of the 
barbarians into Italy. During the 10th and 11th centuries 
it was an independent republic of groat commercial un- 
portance, ivith a tiade which extended to Egyjit and tlie 
east, and a population of 50,000. Its code of maritime 
laws {Tab Ilia Anialjitana) is said to have regulated com- 
merce at one time throughout the whole of Italy, but tlie 
truth of this statement appears to bo extremely qtte.stion- 
able. In 1136 Amalfi was plundered by the Pisan.s, who are 
said to have then discovered and carried off the far-famed 
manuscript of the Pandects of Justinian, which is now in the 
Laurentian hbrary at Florence. Soon after this the town 
passed under the dominion of Maples, and from tliat time 
rapidly declined. lu 1343 a terrible storm buried a large 
part of the town under the sea, and at the present day it 
is a mere wreck of its former greatness. It has only about 
6500 inhabitants, whose chief employments are fi.shing 
and the manufacture of macaroni, silk, and paper. It is 
still the seat of an archbishop, and contains an ancient 
cathedral dedicated to St Andrew. Flavio Gioja, to whom 
the invention of the mariner’s compass has been ascribed, 
and Masaniello were born at Amalfi. 

AMALGAM, the name given to an alloy of mercury and 
another metal. The amalgams arc a very numerous dass 
of compounds, and many of them are used largely in the 
arts. Many amalgams are produced by direct contact of 
the metals, with evolution of heat. Others are obtained 


by the action of mercury on a salt of the metal, or the 
action of the metal on a salt of mercury, assisted by the 
passage of a weak electric current in some cases. Sonic 
gTYial^ nma are solid, others liquid. They are, generally 
speaking, weak compounds, many of them being decom- 
posed by pressure, and all are decumpo.sed at a white heat. 
Tin amalgam is used for “silvonng”^ minors, gold and 
silver amalgam in gilding and silvering, cadniinni and 
copper amalgam in dentistry, and an amalgam of zinc and 
tin for the rubbers of clcctiical machines. See IiIjaicL’iiv 
and Chemistuy. 

AMALIA, Anna, Duchess of Sa.xe-'Weimar, was born 
at Wolfcubuttel on tlie 2 4tli October 1739, ami man led 
Duke Ernest of Saxe-Weimai in 1750 Her husband died 
in 1758, leaving her regent fur their infant son. Kail 
August. During the proti acted minority she administci ed 
the aftuirs of the duchy with tlie greatest iinidence, 
sticngthciiiug it.s re.soiuccs and improving its po.Mtion in 
spite of the troubles of the Seven Years’ War. She was a 
warm patronc.ss of ait and literature, and attracted to 
Weimar many of the most eniuieiit men in Gennany. 
Wielaiid w'as appointed tutor to her sou, and the names 
of Herder, Goetho, Kiiobel, I'ottiger, irusmusvuid Schiller 
shed .in undying lustre on her court. In 1775 she ivliicil 
into piivate lilo, her sou having attained his majouty. 
In 1788 .she sot out oii a lengthened tom through Italy, 
being acconip.uiic<l by Goetho She died on the lUtli 
Apiil 1807. A memoiiiil of the duclK‘.''S i.s included m 
Ooctlie’s w’orks under the title ZimAniU'ulin ihr lumtui- 
Aniia-Ama/uc 

AMALHIO or Amauki oe Lena, so called fioin Ins 
birthplace, a small village iii the diocese of Chartres, wa.*! 
the founder of a school of pauthehsts known by hi.s muno. 
Ho lectured at Pans about the year 1200, and attracted a 
large circle of lioarcrs. In 1201 hi.s doetiines vvoie con- 
demuod by the nnivevhity, and on a personal appe.il to 
Pope Innocent lit. the .soutonco was ralilied, Amalric 
being ordered to return to Paris and recant his eiror^. 
This he did in 1207. Ills (loath, two ycar.s later, \\.n 
cainsod, it is said, by giief at the humiliation to winch Im 
had been subjected. In the same year (1209) ten of his 
followers wore burnt before the gates of Paris, and 
Amalric’s own body was exlumied and burnt, and the 
I ashes given to the winds. The doctrines of the Amal* 
ricians were formally condemued by the fourth Lateran 
Council in 1215. 

AMALTEO, the name of ii family heloiiging to Oderzo, 
Treviso, several members of which vvero ili^tuigul.^hcd in 
literature The best known are three brothci.s, Goionim') 
(1507-74), GiambatUsta (1525-7.3), and Coniclio (l.-i."!)- 
1003/, whoso Latin poems were jtnbli.slied m one colicetb u 
under the title Trium Fralram Amnltluonim Utumiua 
(Venice, 1627;Aiiist. 1G89). The elde.st brotlicr, Gcroiiiuio, 
was a celebrated physician; the second, (iiambatti.''t,i, 
accompanied a Venetian emba.s.sy to England in 1551, and 
was secretary to Pius IV, at the Council of Trent ; the 
third, C(jrnelio, was a physician and .secretary to the re- 
jmblic of Pagusa. 

AMALTEO, PoMroNio, a painter of the VeiK'lian 
.school, w’as horn at San Vito in Friuli in l.'O.o, ami dicil 
in 1.584. He was a pupil of Pordenoms vvlnsse .'.tyle he 
closely imitated. His works consi.st chiefly of fre.scoes and 
altar-pieces, and many of them have suiForud greatly fi-oiu 
the mvagas of time. 

AMAIIA SIMHA, a Sanscrit grammarian and poet, i.f 
whose personal liistory hardly anything is known. He is 
said to have been “ one of the nine gems that adorned the 
throne of Vikminaditya,” and accordingly to have flourisljcd 
about 56 B.C. This .seems on the whole the nio.st pro* 
hable date, though tlie fifth centmy of the Cliristian era. 
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aiid oven tlie elevoiitli, have also been assigned, on the sup- 
position that the Vikrainaditya spoken of was not the first 
but a later monarch of the name. Aniara scorns to have 
been a Budclliist; and an early tradition asserts that his 
works, with one exception, were destroyed during the per- 
secution carried on by the orthodox Brahmins in the fifth 
century. The exception is the celebrated Amara-Kosha 
(Treasiny of Aniara), a vocabulary of Sanscrit roots, in 
three books, and hence sometimes called I'nicanda, or the 
“Tripartite.” It contains 10,000 words, and is arranged, 
like other works of its class, in metre, to aid the memory. 
The fimt chapter of the KosJia was printed at Rome in 
Tamil character, in 1798. An edition of the entire work, 
with English notes and an index by Golebrooke, ajipeaied 
at Serainpore in 1808. The Sanscrit text was printed at 
Calcutta in 1831. A Eiench translation by Loiseleur- 
Dcslongchainps was piibhshed at Pans in 1839. 

AMARANTH, or Amakant (from the Greek djadpai/ros, 
nil withering), a name chiefly used in poetry, and applied 
to certain plants which, from not soon fading, tyidfied 
immortality. Thus Milton {Paradise Lost, m 353) : — 

“ lnmiort.ll aiiiiaraiit, a flower w]ii»-li onco 
In iwii'iulise, fast liy the tiee oflifp, 
llegiui to bloom; but soon for man’s ofTcnco 
To heaven removed, ivliere fiist it grew, there gi’ows, 

And flowers aloft, shading the fount of hie, 

And wlieio the nver of bliss tluougli midst of heaven 
Rolls o’ei elyaian flowers her amber stre.im. 

"With those that never f.ule the spirits elect 
Hind their resplendent locks.” 

I'lic famous floweis, however, still live upon caitli, and 
are known in our gaidons as love-lica-bleodnig, i>nnco’s 
teuther, cockscomb, and the globe amaranth. As we 
wreathe our churches in winter with holly and ivy, the 
churches in Portugal and other southern countries .'iro 
adorned with the purple tints of the globe amaranth, 
which is said to retain its colour for years. It should bo 
noted that the proper spelling of the word is amarant, 
the more common spoiling seems to have oome from a 
Jiiiy.y notion that the final syllable is the Greek word for 
/ioirer, which enters into a vast nuinhcr of botanical names. 

AMARAPUHA, literally “the City of the God.s,” a town 
of iudeiiendent Burmah, situated on the east bank of the 
Inivvadl river, in 21° 57' N hit, and 73° 4' E long. The 
town was founded in 1783, and made the e<apital of the 
Jiurmese kingdom. It increased mindly in size and popu- 
lation, and in 1810 was estimated to contain 170,000 
iiiliahitants; but in that yeiu* the town was destroyed by 
tire, and this diaa.ster, together with Rio removal of the 
native court in 1819, caused a decline in the pro.sperity of 
the place. In 1827 its populaRon was estimated at only 
30,000. Since then it lias suffered another severe calamity 
from an earthquake, wliich in 1839 destroyed the greater 
part of the city. It is regularly laid out, but, with the 
exception of some temples, is built only of bamboos, 
although several of the buildings, being richly gilt, have a 
.showy uiipoarance. The mo.st remarkable edifice is a cele- 
brated temple, adorned with 250 lofty i)illar.-j of gilt wood, 
and containing a colossal bronze statue of Buddha. The 
remains of the ancient palace of the Bunnese monarchs 
still survive in the centre of the town. During the time 
of its prosperity Amarapura was defended by a rampart 
and a large square citadel, Avith a broad moat, the walls 
being 7000 feet long and 20 feet high, with a bastion at 
each corner. 

AMASIA, or Amasiayah, a town in Anatolia, Turkey, 
situated on boRi sides of the Yeshil-Irmak, or Iris, in a 
narrow gorge about 80 miles from the mouth of the riv^r. 
The houses being ill-built and the streets narrow, the town 
would have a mean appearance but for its situation and 
the .splendid remains of antiquity in its neighbourhood. 
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The most romarkablo of these are the Acropolis, which i.g 
built on a lofty rock overhanging the town; the tombs of 
the kings of Pontus, described by Strabo the geographer, 
a native of Ainasia, and a handsome mosque, erected in 
1490 by the Sultan Bajazet II. The chief productions of 
Ainasia and the surrounding districts are silk, salt, wheat, 
wine, and cotton. Population of the town, 25,000. 

AMASIS, King of Egypt, ascended the throne 5G9 b.c. 
From the rank of a common soldior he gradually rose to be 
one of the iirincipal officers in the court of Aimes, the last 
king of the line of Psainmetichus Being commissioned by 
Apne.s to quell an insurrection, he went over to the rebels, 
who proclauned him king. Apries, whose tyranny had 
caused nearly all his subjects to desert him, took the field 
with an aniiy of mercenaries, and meeting Amasis near 
Memphis, was defeated and taken prisoner. The usurper 
treated the captive prince ivith great lenity; but so violent 
was the popular hatred, that he was compelled to deliver 
him into the hands of his enraged countrjnnen, who in- 
stantly put him to death by strangling. Under the pm- 
dent administration of Amasis, Egyjit enjoyed the greatest 
prosperity. He adorned it with numerous and splendid 
buildings, among which were a portico to the temiile of 
Minerva at Sais, and Rie great temple of Isis at Mem- 
phis He also erected a colossus before the temple of 
Vulcan, 75 feet in length, resting on its back; and on the 
basis stood two statues, each 20 feet high, cut out of tho 
same stone To gam the alliance of tho Greeks, he allotted 
settlements for them on the sea-coast, pennittiug them to 
build temples, and to observe all the rites of their religion 
unmolo.sted; and when the temple of tho Dolphiana was 
burnt he iirescnted them with 1000 talents to assist them 
in rebuilding it. Ho also married a Grecian lady, named 
Lachce, the daughter of Battus of Gyrene, and had a 
body^ard of Greeks in liis pay. Solon, the celebrated 
lawgiver, is roporiod to have visited Amasis. Tho close 
of his reign was disturbed by the thieatenod invasion of 
Cainbyscs, king of I’crsia, and by the rupturo of tho 
alhanco botweon Amasis and Polycmtes of Samos. (See 
PoLY(HtATE.s ) Amasis, however, did not live to see the 
conque.st of Egypt, for lio died in 620, before the Persians 
had entered tho country. 

AMAT, Felix, a tSpani.sh ecclesiastical historian, amis 
bom at Sabadoll, in the dioce.so of Barcelona, 10th Augu.st 
1760. He entered the church in 1767, and after taking hi,s 
doctor’s degree at Grenada in 1770, was made professor 
of philosophy and librarian in the episcopal seminary at 
Barcelona. In thase offices, and in that of director of 
the seminary, which he subsequently held, liis talents and 
energy did much to advance the efficiency of the institu- 
tion. In 1803 he Avas made archbislioji of Palmyra by the 
pope, and in the same year the king, Charles IV., created 
him abbot of St Ildefonso. When tho war with France 
broke out in 1794, Aniat was at first looked upon as an 
undoubted patriot, but latterly he was suspected, and Avith 
some reason, of favoimiug the French cause. He was 
compelled to leave Madrid on the entry of the British in 
1812; and was subsequently, in 1814, banished to Cata- 
lonia. He died in a Franciscan convent near Salont on 
28th September 1824. Amat’s chief work is his Hcdesias- 
tical History, from the birth of Christ to tho end of the 
18th century, originally published in twelve volumes 
(1793-1803). It Avas condemned by the Inquisition, but 
mther on political than on religious grounds. His other 
works are numerous, the most important being his 
Obset'vations on JScelesiasiioal Power and Ms Six Letters to 
Jrenkm, in which ho attacked the theory that consent of 
tho subjects is the necessa^ foundation of soverei^ty. 
Amat was a man of gigantic stature, being, it is said, at 
tho ago of seventeen. 7 feet 2 inches in height. 
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AMA.1I, the name of a family of violin-makeis Avho 
flourished at Cremona from about 1650 to 1692. Accord- 
ing to Fetis, Andrea and hTicolo Amati, two brothers, were 
the first Italians who made violins. They were succeeded 
by Antonio and Geronimo, sous of Nicolo. Another 
Nicolo, son of Geronimo, was alive in 1G92. The violins 
made by this family are distinguished by their small size, 
exquisite finish, and the mathematical proportion of the 
parts Their tone is soft and sweet, but deficient m inten- 
sity, owing to the flatness of their model. Stradivan was 
a pupil of the Amatis. 

AMATITLAN, the name of a lake and town in Guate- 
mala, Central America. The lake is 18 miles from the 
city of Guatemala, and is about 9 miles long and 3 broad. 
The town, which is sometimes called St Juan d’Amatitlan, 
is situated on the shores of the lake. The houses are ail 
of one storey, and are mostly built of mud. The Jesuits 
formerly had extensive sugar plantations at Amatitlan, but 
the chief industry now is the raising of the cochineal. The 
wells of the town are stiongly impregnated with salt and 
•alum, and in the vicinity there aie several hot springs. 
Population about 10,000, chiefly mulattoes and samboes. 

AMAUROSIS (d/xavpaiCTK), a deprivation of sight. The 
term is now limited chiefly to those forms of defect or loss 
of vision which are caused by diseases not directly involv- 
ing the eye, although sooner or later the oiitic nerve 
undergoes changes recognisable by the oi)hthahnoscope. 
Sometimes the amaurosis is temporary, disappearing with 
the removal of the disease with which it is associated; but 
m many cases, more especially where the brain and spinal 
cord are affected, the amaurosis remains permanent. 

AMAXICHI, a seaport town on the N. of the Ionian 
island of Santa Maura. It is the capital of the island, and 
the residence of a Greek archbishop. The frequent occur- 
rence of earthquakes compels the inhabitants to construct 
their houses of wood ; hence the town is of mean appear- 
ance. Its harbour admits small craft only. Population, 
7000. 

AMAZON, MAEASfoN, Orellana, or Solimoens, a 
river of South America, the largest in the world. Its 
head stream is either the Uoayale or Apuriraac, which 
rises in Peru about 16° S. lat., and 73° W. long. ; or the 
more northerly Marauon, also called Tunguragua, which 
flow^s from Lake Lauricocha, 10° 30' S. lat., and 76° 10' 
long. The former is the longer river, but the latter 
has perhaps the Aveight of authority in its favour. Tlio 
hfarafion flows in a north-wcstcily direction, parallel to 
the Ucayalc, as far as 0° S. lat., when it bemls to the 
north-east, and, on reaching the frontiers of Equador, 
turns almost due east. It theucc forms the boundary 
between Equador and Peru, with an easterly direction, 
until it joins the Ucayale. The united riAmr continues to 
separate Equador and Pern as long as these countries are 
conterminous, and thereafter strikes through Brazil, the 
general direction being north-north-east. It finally dis- 
charges itself mto the Atlantic under the equator. From 
the source of the Apurimac to the ocean this mighty river 
has a length, including windings, of nearly 4000 miles. 
It receives enormous tributaries — ^from the north, the 
Napo and the Putumayo, each about 700 Tnilaa long; the 
Yapui-a, 1000 miles; the Negro, 1400; as well as others 
of less importance ; from the south, besides the Yavari, tho 
Yutai, the Yuma, Tefe, the Puruo, and others, there are the 
Sfadeira, of nearly 2000 miles , the Topayos, of 1200; the 
Xingu, of 1300; and the Tocantins, of 1200. In addition 
to these, the HuaUaga, of 500 miles, joins the Marauon, 
from the south, above its union with the Ucayale. The 
area drained by the Amazon and its tributaries is pro- 
Dably not less than 2,500,000 square miles, or more tb ^n 
a third part of South America. The breadth of the river, 
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of course, varies at different points. At some distance 
below Jaen, on the Maranon, it was found to be 860 feet 
Avide ; at a pass called the Pongo de Manseriche its bed 
is suddenly contracted fiom 250 to 25 fathoms, being 
enclosed on either side by rocks, which rise lilce perpen- 
dicular walls to a great height ; at the junction Avith the 
Napo its breadth has increased to 900 fathoms. BetAA'ceii 
tho Negro and the Madeira it has the breadth of a league, 
Avhich extends to two leagues at those parts A\horo islands 
abound ; but during the annual rise of the AA’atcr it covers 
a great part of the adjacent country, and lias then no 
determuiate limits. The nuim month is about 50 miles 
wide above the island of CaAuana, but tho anIioIc delta, 
includuig the Para mouth and the island of Joannes, is 
nearly 200 nulcs from shore to shore. Tho dejitli of tho 
Amazon in some parts exceeds 50 fathoms, and the rmcr 
is navigable for vessels of the largest size up to the con- 
fluence of the Maraiioii and the Ucayale. Beyond this 
point vessels of a smaller size can proceed as far as San 
Boija, on the Maranon, and a considerable distance up the 
Ucayale and the HuaUaga. The velocity of tho Avater 
above San Boija so greatly exceeds tho average (\Aliich is 
about 2j: miles an hour), that iiavigalioii becomes difUcult, 
and among the rapids is impossible, even to canoes. 
Nearly all the branches of the Amazon arc muigablc to a 
great distance from their junction AA'ith the mam stream ; 
and collccth-ely the Avholo presents an e.vtent of Avater 
comniuiucntion uuparalloled in any other pait of the 
globe. It may be mciitioucd, too, that as tho wind and 
current are usually, at least from July to Dceember, 
opposed to each other, a atsscI can make her uay either 
up or down with great facility by availing lierself of Iicr 
sails in the one case, ami comniitiing herself to the force 
of tho cuiTont in tho other. Sinco tho inluslucihm of 
steamers, hoAA’Over, this circumstance is of le.ss iinpoiiance. 
The luflucnco of the tides is felt 400 miles al>o\e the 
mouth of tho Amazon, Avhilo on tho other liaml the viAer 
current is distinctly perceptible in tho ocean lor int)re 
than 200 miles from tho shore. Tho curious tidal plieno- 
menon called the bore, or iworoca^ is thus described by La 
Condamino : — 

“ Buring three days before the now and full moons the jwrioil of 
the highest tides, the sea, instead of ocunjiying six hours to reach 
its flood, swells to its highest limit in one or two ininulcs, 'J’he 
noise of this terrible flood is heard live or six miles olf, and iueniiscs 
.AS it .Ajipi ouches. Presently you see a litjuiil juomonloiy 12 nr I.*! 
fect high, folloAYcd hy anntlier, and another, and .sometimes by a 
fourth. These watery mountains spread across tlie whole cliaiim-l, 
and advance with a pioijigious r.ii)idity, rending and ciusliing 
everything in their way. Immense tiees .are .sometimes nprooled 
ly it, .and sometimes whole tracts of land aio .sw(‘pt away.” 

The jiVmazoii traA’crses a region thickly coA'in-d Aiitb lofty 
forests, Avhich are the haunts of the jaguar, bear, ]»authcr, 
and other Avild animals, and arc inhabited by nuincruu.s 
small tribes of savages, among Avlioin the »Sjniniards and 
Portuguese have cstablislicd iniNAionuries. I’lio rivtr 
abounds Aiith fi.sli, many of whi<*li are delicious eating; 
and turtles of an excellent quality are nuinerun'i. Large 
alligators may be frequently seen stretched moliuiiless in 
tho mud Hko trunks of treu.s. Tho name Amazon (%hich 
is also written Amazons and Amamvis) is derived from the 
In^an word Amussona, or “ boat-dc.stroyer," the reference 
being to the destructive 2 ^^'oroca. According to native 
usage, the name Amazon ought to be restricted to the 
lower part of tho rivor, below tho mouth of the Ilio 
Negro, the portion above that point, as far ut least as the 
junction, of the Maranon and tho Ucayale, being lenned 
by the natives Solimoens. The otlior two de.signaliona by 
which the river is sometimes known ow'o their origin 
re.spectively to Francis Orellana, who in 1540 sailed from 
the mouth of tho Rio Napo to the ocean, and h[araflo«, 
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wlio visited tlie upper waters in 1513. Yaiiez Puizon, 
however, visited the river before either, having discovered 
the mouth in 1500. (See the works of Bates, Wallace, 
and W. H. Edwards, and the article Bjiazil.) 

AMAZONS (’A/j.d^oi'es), a race of women represented 
in Greek legend as having lived in the north-cast of Asia 
Minor, near the shore of the Black Sea, and as having 
there formed an independent state, -svith a queen at its 
head, and with the mythiciil town of Theiniscyra, on the 
river Thermodon, as its capital. Eroni this centre they 
made warlike excursions, sometimes northwai-d, but chiefly 
against the people on the coast of Asia Minor. From the 
traditions that to roiiol and conquer them was assigned as 
a task to Eellerophoii by the King of Lycia, and again to 
Hcicules by Eurystheus, it may bo inferred that they 
wore regarded by the Greeks at least as a pennaneut 
smu-co of danger. But equally, if the task of conquenug 
them is to be strictly compared with the other tasks in 
which these heroes w'ere generally oiiposcd to monsters 
and beings impossible in themselves, but possible as illus- 
trations of permanent danger and damage, it would follow 
that the Amazons wero mythical illustrations of the 
dangers wdiich beset the Greeks on the coast of A.sia 
Minor. Their impossibility as actual beings is further 
recognised in works of art, iii ivliich combats between 
them and Greeks are placed on the same level as, and 
often associated with, combats of Greeks and contours. 
The belief in the existence of the Amazons, however, 
having been once accepted and introduced into the national 
poetry and art, it becamo necossaiy to surround them as 
far as p(».ssiblo ivitli the appearance of not unnatural 
beings. Their oocn^iation was hunting and war^ their 
arms the bow, spear, axe, a half shield, nearly in tlie 
sli.ipe of a crescent., called and in cai’ly art a helmet, 
the model before the Greek mind having apparently been 
the goddess Athene (Minerva). In later art they approach 
the model of Artemis (Diana), wearing a thin dress, giit 
high ior speed j while on the later painted vases their 
ilress is often peculiarly Porsiaii — that is, close-fitting 
troiiscns, and a high cap called the Jcularis. Tiny fought 
piirtly on foot, partly on horseback, and always without 
quarter ; so that the epithet of av^poKrovoi, or oiorprifn, 
uhich is the Scythian equivalent (Ifcrod. iv. 110), w.as 
applied to them. To niiiintain their stock, animal visits 
were paid to iho neighbouring peoples ; and wlion, in con- 
serpience of this, children ivcro born, the males were either 
aeiifc over the borders or retained and brought up cripided, 
and in the condition of slaves, while the female cluldrcn 
were assiduously trained to hunting and war. So as to 
have freedom in the use of the bow, the right breast was 
either removed by burning and other processes, or was 
chocked in its growth ; hence tho ancient derivation of the 
name Amazon from d-jaa^ov, “ breastless.” But instead of 
thero being any indication of this in works of art, it is 
noticeable that in the case of wounded Amazons the wound 
is in the breast, as if the arti.st conceived them as truly 
womanly in that region. Tho other derivations are — (1) 
from in the seasc of “strong-breasted,” so as to 

compare with their deity Artemis Folymazes; (2) from 
a-fida-croi, “not touching (men);” (3) from the Scythian 
am aszen, a “ virago.” The deities of the Amazons were 
Arcs (Mars) and Artemis, tho former being consistently | 
assigned to them as a god of war, and as a god of Thraciim 
and generally northern origin. In the case of Artemis, it 
was not here the usual Greek goddess of that name, but an 
Asiatic deity in some respects her equivalent, but different, 
among other points, in this, that troops of wonien (Jii^ch 
iulas) were associated with her worship, especially as it 
ezistod at Ephesus in historical times. That it may have 
been so also in the early myth-making age, and that 
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accordingly the idea of the Amazons as a race may have 
ongmated in the ecstatic lawless life of these women, has 
been conjectured. With regard to Ephesus, it was said 
that a body of Amazons, under a pnnccss named Lanqiedo, 
had founded that town, and established the worship of 
Aitemis j though in another account they appear as 
enemies of this religion, and as having burnt the temple 
of Artemis at Ephesus. Several other toivns of Asia 
Minor claimed to have been founded by Amazons; but 
accordmg to Diodorus (ii. 52, 65), the Amazons in this 
case wore a race of women who inhabited the west of 
Libya, and who once, led by their queen ]\Iyrina, advanced 
through Asia ISIinor and on to Thrace, where they were 
defeated by Mopsus, and compelled to return. Other 
memorials of the expeditious and battle-fields of the Ama- 
zons were recognised in the tuiiiuh in the Troad and 
elsewhere in Asia Minor, These ancient local traditions 
derived a strong colour of reality afterwards, when inroads 
of barhanans, under a female leader, occim-cd, as in the 
time of Cyrus, or wliou Thalestris appeared before Alex- 
ander the Great, announcing herself as tho queen of the 
Amazons ; but chiefly when it was obseiwed that certain 
characteristics of the .Amazons actually existed among tho 
women of Sarmatia. Tho effect of tliia mixture of fact 
and legend may be seen in the account given by Herodotus 
(iv. 110) of the collapse of tho Amazonian state, or in the 
origin of it as related by Justin (ii. 4). On the other 
hand, the Persian war seems to have freshened, as if to 
supply a mythical prototype, tho national legends of 
combats between Greeks and Amazons. These legends 
recoimted the defeat of the Amazons, first, by Bellerophon, 
and secondly by Hercules, wdio had been ordered by 
Eurystheus to bring him the girdle of their queen Hippo- 
lyto, or, in other words, since the girdle of their queen 
■would in Greek eyes bo tho most sacred object, to conquer 
iho whole race of Amazon, s. It is supposed that ho was 
accomiianiod by his friend Theseus, and that this was the 
occasion on which tho latter becamo iiossessed of tho 
Amnzini princess Antiopo. From his i>ossossiou of her 
originated a third legend, which described an invasion of 
Attica by a body of Amazons, with the -view of carrying 
off Antifipo. Their utter defeat by Tliosous must have 
seemed, in the light of Marathon and Salamis, as a fore- 
ca.st of the glory then won by Athens. Tho fourtli legend, 
wliidi deals with tlio appearance of an army of Amazons, 
led by llicir queen Penthesilea on the side of tho Trojans 
in the Trojan war, -vv^as developed by Arctinus of Miletus 
in his poem tho JEtkiopis. Achilles and tho queen meet 
in battle, and she falls by his hand ; but the hero is 
smitten -with giief, and lifts her gently before she dies. It 
is this feeling of regret on the part of a hero who is com- 
pelled to kill a woman in his O'wn defence, that gives the 
principal tone to the existing works of Greek art, in which 
combats with Amazons are represented, and especially to 
works of sculirture. Of this class there exist (besides a 
number of reliefs, among which those from the temple of 
Apollo at Phigalia, now in the Britisli Museum, are con- 
s[»icuous for many toucliing motives of this kind), several 
statiles of wounded Amazons, the sad expression of which, 
comhincrl with the nobility of form and power of limb, 
shows what 'was the highest conception of them in the best 
days of Greek art. (A. s. M.) 

AMBAlA, a division, district, and city of British India, 
under tile jurisdiction of the Lioutenant-Qovomor of "tiio 
Panj4b. The AmbAld division comprises the districts of 
Ambdld and Ludhidnd in the plains, and the district of 
Simlil in the Himdlayas. The l^t-named district consists 
of a few detached patches of territory, scattered among 
the territories of the petty chieftains by whom tiie neigh- 
bouring hills are held,' Sirald district is, however, the 
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seat of the supreme governnn nt of India during tlie hot 
weather, and its chief town, of the same name, is the largest 
hill station in India. The otlier two districts of the divi- 
sion lie upon the plains at the foot of the Himalayas. 
They are hounded on the N.15. hy those mountains, on the 
N.W. by the river Satlej, on the S.W. by the district of 
¥irozpur, the independent native state of PatiAU, and the 
district of KarnAl, and on the S.E. by the river JamnA 
AmbIlI District stretches N" W. and S.E along the 
lower face of the HimAlayas, and lies between 29° 55' and 
31° 14-' N. lat., and between 76° 37' and 77° 38' E long. 
It is Ixiunded on the N.E. by the HiniAlayas, on the N.W. 
by the river Satlej, on the S.E. by the river JanmA, and 
on the S.W. by the district of LudhiAiiA, the state of 
PatiAlA, and the district of KarnAl The total area of the 
district is 2628 square miles, or 1,681,930 acres, of which 
945,526 acres aie cultivated, 283,989 acres are cultivable, 
but not actually under tillage, and 452,415 acras are 
unciiltivable and waste. The total population of the 
district, according to the census of 1868, amounts to 
1,035,488 souls, divided into the following cla.sses : — 
lliiidus, 689,333 ; Mahometans, 286,874; Sikhs, 66,440, 
others, 2841. The males numbered 567,930, and the 
females 467,558, the proportion of males to the total 
poi>ulation lieing 54 84 per cent. The piiucipal tnbes and 
castes in point of numbers are — (1.) JAts, viz , Hindus and 
Sikhs, 161,907; Mahometans, 13,368: total, 175,335. (2.) 
ChAniArs (Hindus), 125,638. (3) llAjputs — viz, Hindus 

and Sikhs, 20,121, Mahometans, 62,866. total, 82,987. 
(4.) TirAhmans, 63,744 (5.) Gujjars — \'iz, Hindus and 

Sikhs, 24,500; Malioiiielana, 24,196; total, 48,695. (6.) 

BauiAs (Hindus), 39,093. The total agricultural popula- 
tion was 501,050 Taking tlie population as compared 
with the area, the result gives 1 *02 acres per head of the 
population, or 3 '35 acres jier head of the agricultiiml 
population. Putting a.side the uncultivable and wa.ste land, 
there are 1T8 acres of cultivated or cultivable land per 
lioad of the population, or 2 45 acres per head of the agri- 
cultural population, Taking only tho area under actual 
cultivation, there are 91 acres per head of population, nr 
1 '88 acres per head of the agricultural population With 
one small exception, the whole district consists of a level 
alluvial jilain, sloping away gradually from tho foot of the 
IlimAlayas, and lying between the rivers Jainu.A and Satlej. 
'riiesc rivers do not materially affect the dnstnet, -whicli 
has a drainage sy.stom of its own, consisting of the minierou.s 
torrents and water-courses Avhich pour clowui upon it fr<im 
the hills. 111 the southern portion of the distnct the.«>e 
torrents run in broad sandy beds .scarcely below' the sur- 
face of the country, and vaiy from 200 yard-s to a mile in 
w'idth, until, at a cli.stance of 20 or 30 miles from the hill.s, 
they assume the form of comparatively docile .streams, 
with weU-defiiied clay banks. Toward.^ llie northern por- 
tion of the district the torrents run in deep beds fiom the 
point where they debouch from the hills; they also differ 
from the streams of the southern tract in being free from 
sand. The principal of these northern streams is the 
Ghaggar, into which all the other minor streams sooner or 
later empty themselves, some within and some beyond 
the limits of tho distnct. Whatever .surplus ivater of 
this river is not swallowed up by irrigation pa.sses on 
through PatiAlA state and SirsA, and is finally lust in the 
sands of RAjputAnA. The Ghaggar is tho only perennial 
stream wntliin the district, and even it dwindles down to a 
tiny rivulet in the dry weather, and disappears altogether 
beyond the border of the district. 

The Sind, Panjab, and Dehli railway passes through the centre of 
the district from south-east to north-west. The other principal lan d 
routes are two main lines of road, one jifissing through the district 
parallel to the line if railway, and the other coming from DebM and 


Kainal, entering it on the south, and luninng noilliwaul till the twe 
loads meet at Ambala city. A less mipoitant load iims noitliwaid 
from tlus town to the foot of the Himalayas, and toims tlio route to 
the lull station of Simla The pimcipal agricultural jiroducts of 
Ambala distnct are wheat, gi-ain, and bailey foi the spiing harvest, 
and nee, jodr (spiked millet), and Indian coin in the autumn. Tin* 
total aiea under cultiv.ation lu 1871-72 was, for the .spiing haivcst 
437,377 acres, and for the autumn croj) 496,542 aeies. The Lind 
s«*ttlenient of the southem jioitioii of the distnct w.is com]jh‘ted in 
1853, and that of the northein pfirt in 1855. P»oth mil e\]»ire in 
1880 The following eiglit towns aie ivtiiined as containing a 
population of upw.uils of 5000 souls, tho liist-nanied sevim being 
also mumcipalities ; Amhala, population, 50, 662 souls ; Sliilhtiljad, 
11,678, Jag.idhri, 11,678, Siidhaui.i, 11,198 ; Ihipar, S700; Uumi, 
8351, Thdiieswar, 7929 , Main' hlajiii, 5989. A ]nuniei]).il m- 
eome is also I'ansed fioni the follmnng seven ton ns • — Klmrur, 
Si'sWtdn, Moimdah, Pihewah, ILidaur, Ladw.ih, and Khi/irahad All 
the municipalities derive their n-venue lumi a system of nctun 
duties The total revenue of Amhiili'i district for 1871 n.is .£101,362, 
of which 74 per cent , 01 £74,446, was dciivcd fiom the land. The 
othei ]nineipal items ot revenue weie as tollows — Distilleries, 
£3591, 14s ; dings and opium, £3181, 4.s , iiieonie-l.iv, £27u9, 14s ; 
stamps, £9308, 14.s , local lates levied under Act .vv, of 1871, 
£7653, 18s. Ambala is one of the teintories previously held by 
a Sikh S.irdar wliie-h lajjsed to the East India Company in default 
of rightful hens. The distnet was seized by lianjit Singh during 
one of his mai-auding expeditions Tlu-s aggiession c.insed the 
movement of Pnitish tioops in 1809 Inch resulted in the treaty 
with Eannt Singh by which he was icipnred to wiihdi.iw Ins .iimv 
from the left hank of the Satlej, and to leliininish Ins lennl emi- 
ipipsts ill Siihiiul. 

AM7f(L.{ City, the capital of tho ibstiict ol tlic .same 
name, is .situated in 30" 24' N. lat., and 76° 49' E. long. 
It forms a large and important station on the Rind, Pan- 
jAb, and Dehli railtvay. The military station and can- 
tonments lie a few milc.s south-east of the town. AmbAlA 
is a large walled town, situated iii a level and highly-culti- 
vated coiinti'y, well suiiplied witli water, and cajiablc of 
furnishing abundant supplies. The h(nise.s are built of 
burnt brick, and the streets are very narrow. Tho town 
population is returned at 50,662 souls, but tbi.s jirobably 
iucludc.s tho English station. The jinjailation within nuim- 
cipal lumts iiunibcrs 24,040, divided as follous; — Agricul- 
turists, 3326; uon-agi’iculturists, 20,814. The toun lias 
been constituted a second-class niunic.ipality, Hie uilairs of 
which are conducted hy a coininitteo consisting of .six 
official and five non-official membi'r.s. The nmnicipal in- 
come IS derived from an octroi duty, and the revenue has 
increased from £836, 10s in 1867-68, to £1520 in 
1871-72. The average incidence of municipal ta.\'atiou in 
the latter year was Is. 3^fl. jier head of the population 
tvitlim municipal liniit.s. 

AMBAllVALfA, or Ambauvvlk R.vc’urM and 

m'vim, to go round the field), an annual fe.stival cclehiatod in 
ancient Jiuiiic on tliree day.s during the iiioiith of hfay. 
The private omharvttliu is to he di.stinginslu'tl from tlie 
mcrijicium de<e <Iup celebrated hy the twelve frutn's 
armies, though tho two fe,stivals were coineidoiit in point 
of time and liad a common object, namely, to obtain from 
the gods a favouiable harvest. Timsne.rifmtan'Wiw offered 
ui) on behalf of the (mtirc .state ; the nuihareaUa wa.s cele- 
brated by each proiirietor for him.self. The victims were 
a sow, a sheep, and a hull, and were called by the combined 
name snovefanri/ia. Previou.s to the sucrifiec these wore 
led round the fields, while tho peasants sang hjnniis to 
Ceres. The fonn of prayer used {^cannen nmlarmle) is 
preserved in an inscription^ of the date of the Emperor 
Ela^balus (218 a.i>.), which was diseovereil in 1777, 
The same inscription gives an interesting account of the 
entire ceremony. ()See Marini’s Gll Atti e Mmmnenti ek 
FratelliArvali, Rome, 1793.) Thu Christian festival that 
seems to have taken the place of the (mhurmUu is the 
Rogation or G-'anyWeek of the Roman Catholic Church, 
for ■which the perambulation of the parish boundaries wur. 
substituted at the Reformation. 
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AMBASSADOR, a. woxd introduced into th.e Euglislx 
language from the Fr mtibcmade^ir, the Ital. amhasciatore, 
or the Span, emhaxadur, which Wicquefort derives, perhaps 
without sufficient authority, from the Span, emhiar, to send. 
The word denotes a public minister of the highest rank, 
accredited and sent by the head of a sovereign state to a 
foreign court or country, Avith power to represent the 
person of the sovereign by whom he is sent, to negotiate 
with a foreign government, and to watch over the interests 
of his own nation abroad. TJio power thus conferred is 
contained in the credentials or letlei’S of credence of which 
the ambassador is the bearer, and in the instructions 
under the sign-manual delivered to himself. The creden- 
tials consist in a sealed letter addressed by the soveieigii 
in person whoso representative ho is, to tlie sovereign to 
whom he is sent, and they contain a general assurance that 
the soveieign by whom ho is despatched wdl approve and 
confirm whatever is done by the ambassador in his name. 
In England these letteis of credence are under the sign- 
manual of the Queen, and are not countersigned by the 
Secretary of State. On special occasions, as for the nego- 
tiation of treaties, additional and express powers are given 
to an ambassador under the great seal, and sometimes 
(but very rarely) full general powers to treat on all subjecta 
Lord Ularendon held such powers at the congress of Paris 
in 1850. 

Diplomatic envoys are of three ranks, as Avaa finally 
determined by a common agreement of all the powers 
which Avas annexed to the final act of the treaty of Vienna 
in 1815; — 1. Ambassadors; the ambassador of the pope 
being called a nuncio, and the ambassador of the Emperor 
of Au-stria to the Sublime Porte being called his iiiter-nuncio 
Tlie.so only have representative rank. 2. Envoys extraordi- 
nary or ininistors plenipotentiary, accredited to sovereigns 
{auprhs des someraim). 3. Charges d’affaires, Avho are only 
entitled to transact business with the Minister of Foreign 
Aftairs. Wo shall confine ourselves in this article to the 
diplomatic officers o f the first rank. The relative nuiuber of 
ambassadors, as distinguished from miui.sters, has of late 
years been considerably increased. The Emperor Nicholas 
refused for niaiiy years to send an aiiiha.ssador to the court 
of France, and ho therefore suppressed the grade for a time 
altogether. Ili-s example was imitated by other powers. 
But the old practice has noAv been reverted to. The Queen 
of England has embassies at Paris, Constantinople, Vienna, 
►St Petersburg, and Berlin. The iiumhor of British ininistors 
plenipotentiary is tAventy-threo, and three charges d’affaires; 
but these numbers vary. 

From the 15th century, when the practice of sending 
resident embassies may he said to have commenced in 
Europe, doAvn to the close of the 18th century, -diese 
missions were surrounded with a prodigious amount of 
splendour, ceremonial, and contentious dignity. British 
amba.ssadors AA’ere coniinonly sent out till within the last 
thirty years in ships of Avar. The ambassador roiirescutcd 
a monarch, and was to play the part of one. The memoirs 
of those age.s are full of the magnificence and pofuse 
display which marked their progress — ^lacqueys, Hverias, 
state coaches, led horses, and aU the pageantry of state. 
Fierce disputes frequently arose between rival aiiibassador.s 
for precedence ; sometimes these disj)utes even extended to 
the courts and ministers to whom these envoys were 
despatched as messengers of peace, and a vast deal of time 
was lost (especially at the Congress of Munster) in 
adjusting them. On the port of the sovereign to whom 
they were to present their credentials the same disjilay was 
made. The now ambassador was fetched by the mastea: of 
the ceremonies in the king’s coaches and feasted at the 
king’s expense. The solemn entry and the public audience, 
as they were termed, were an essential part of the mission. 
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The ambiissador had the right to stand covered in the 
presence of royalty. At Venice the doge placed Sir 
Harry Vane, covered and seated, on his right hand in the 
Council of Ten. A speech Avas then delivered, in which 
the ambassador declared the friendly sentiments of his own 
sovereign, and his own humble desire to give effect to them. 
Modem smiphcity and the facility of intercourse has swept 
aAvay many of these formahties. Traces of them survive 
at the coiu’ts of Berlin and Vienna, but elsewhere an am- 
bassador is presented with little more than the customary 
ceremony of a court. It has long been held that every 
state is at liberty to receive ambassadors Avith or without 
ceremony, just as it pleases, provided they are all treated 
alike Fomialitios of this kind are, however, still of 
moment iii dealing Avith Oriental states, Avherc ceremony is 
the language of poAver. Perhaps it is noAvhere earned to 
higher perfection than at the court of Ja])an. The knotty 
question of i>rcccdence \vii.s also settled at the Congress of 
Vienna by an agreement that precedency should be regu- 
lated by seniority, dating from the notification of the 
arrival of the envoy. In foreign countries the senior am- 
bassador is known as the dean or doyen of the diplomatic 
body; but in England the diplomatic body lias no general 
mouthpiece or representative. 

Every state or sovereign has the right, if it thinks fit, to 
refuse to receive a particular person a.s an ambassador, or 
even to receive any ambassador at all. It is therefore 
customary to ascertain beforehand whether the person desig- 
nated for an embassy is favourably regarded, and will be well 
received. There have been instances, not vciy remote, of 
unfavourable answers or lefusals to receive given individuals. 

The ranlc of an ambassador, as regards the society of the 
nation to which ho is accredited, places him immediately 
after the princes of the blood royal, because ho represents 
a soA'ereign power, and this rank is universally conceded to 
him. The rank of a minister plenipotentiary is rather 
more dubious, but by a rule laid doAvu by Her Majesty for 
the court of 8 t James they follow dukes and precede 
marquises. An ambassador or minister not actually 
accredited to this court has of course no official rank at 
ah, and must take his personal rank. No distinction is 
made between the ambassadors of monarchies and of 
republics. The Venetian ambassadors held in their time 
a very prominent rank in Europe ; so in our day do the 
ministers of the United States; but the United States have 
never sent any ambassador to Europe — ^their representatives 
therefore rank in the second class of public ministers. 

We shah noAv proceed briefly to enumerate that which 
constitutes the essential dignity and utility of an ambassador 
— on the one hand Ms rights and privileges, on the other 
his duties. 

A. The first right of an ambassador is that of personal 
audience of the sovereign. His credentials must invariably 
be presented to the sovereign in person, and he may ask 
for an audience on any fitting occasion. In England, 
however, the sovereign does not officially receive an 
ambassador except in the presence of one or more of the 
ministers of the croAvn, Mr Canning complained bitterly 
of the influence of Prince Lieven and Prince Esterhasy 
over George IV., who lived on intimate terms with these 
ambassadors, and used to say " his father would never 
have done so.” In England the right of audience is noAv 
generally limited to the presentation of some congratulatory 
letter; but at Continental courts it is not without con- 
siderable utility and importance, as was shown by the 
memorable conversation of Sir Hamilton Seymour Avith the 
Emperor Nicholas, and the personal interviews of Lord 
CoAvley andLord Clarendon with the EmperorNapoleonlll. 

In all ages the perfect personal security of persons in- 
vested with high diplomatic functions, as the reprosenta- 
I. ~ 83 
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tives of a foreign power, lias been an essential and funda- i 
mental principle of the law of nations. Indeed it toas tbe 
law of nations when there was no other. Alexander the 
Great destroyed Tyre fc” an insult offered to his ambas- 
sador; and it stands recoi../ed in the Roman law, “ Si qius 
logatum hostium pulsasset, contra jus gentium id commis- 
snm esse existimatnr, quia sancti habentur legati*’ {Dig- L. 
Td. § 17) In moments of excessive excitement or 
revolutionary frenzy even this pimcijile has been vio- 
lated, as in the murder of Dr Dorislaus at the Hague 
{1G49), and of the Drench envoys at Eastadt (1799); 
but such acts leave an indehble disgrace on those 
Avho have committed them. For it is the mtercst of 
all mankind that ambassadors and envoys should have 
absolute security to perform their missions with freedom 
of speech and the liberty “cundi et rodoundi” undis- 
turbed, insomuch that to intercept or refuse passage to an 
ambassador, even through the territory of a third party, is 
justly regarded as a base action, though probably the leave 
of the third party to grant the passage ought to be asked. 
It was the barbarous custom of Turkey to send an ambas- 
sador to the Seven Towers on a declaration of war, and 
detain him there as long as the war lasted, but the Porte 
formally rchnquished and abandoned this practice on the 
breaking out of war uuth Eussia in 1827. To secure this 
immunity from all interference, an accredited ambassador 
or envoy is wholly free from the jurisdiction of the courts 
of law, or of any other authority in the country in which 
he is sent to reside. This constitutes the doctrme of esdra- 
iemtoi'iality. His house is as sacred as his person. It is 
supposed. Idee a ship at sea, to form part of the territory 
represented by the flag which he may hoist over it. All 
llio members of the embassy, and even the servants of the 
ambassador, share the same inviolability. They cannot even 
bo arrested and prosecuted for offences without his con.scnt. 
Hence, as the courts of justice have no jurisdiction over 
them, and indeed would have no means of enforcing an 
adverse decision either by distress or imprisonment, these 
diplomatic agents cannot be impleaded or sued. The only 
moans of obtaining redress fur an injury or breach of con- 
tract is an appeal to the head of the mission, or a further 
appeal to the government which he represents, which, it 
must be presumed, will not allow a wrong to be committed 
with impiimty under the shelter of privilege. In England, 
by the statute 7 Anne, c, 12, it is expressly enacted that 
any process against foreign ambassadors or ministers, or 
their goods and chattels, shall be altogether void. This 
Act was passed in consequence of an attempt, made in 
1708, to arrest an ambassador of Peter the Great in London 
for a debt of £50, and it is still law; but m fact it is only 
declaratory, and in confirmation of the common law and the 
law of nations. 

An ambassador or envoy pays no taxes or contributions 
to the pubhc revenue of the country m which he resides, 
and on this principle he is entitled to receive commodities 
from abroad free of customs duties. Put he is not 
exomjitod from the payment of local rates, — ^though, indeed, 
if he were to decline to pay them, no process co^d issue 
against him for the pui'iiose of levjring them. He also 
]>ays the ordinary rates of postage, but he has the privi- 
lege of sending his oivu couriers carrying sealed de.spatches, 
which exempts him from the monopoly of the post office. 
These couriers, and their despatches or mads, are also 
regarded by common consent as inviolable messengers, 
unless they chance in time of war to fall into the hands of 
a hostile bolhgercnt. In some countries ambassadors and 
their couriers have been aEowed to have a prior claim for 
post horses over private travellers. 

Another of the important jirivileges of an ambassador or 
envoy is the free exercise of the religion or form of wor^ip 
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to which he adheres ; but it is laid down by the best winters 
on the subject that a foreign mimster has not the right of 
maintaimug a chapel or chaplain witliin his hotel, under 
the law of nations; hence the liberty of religious worship 
for the ambassador and his suite was made a matter of 
treaty engagement between Catholics and Protestants, and 
between Clu’istians and Mussulmans. By courtesy, though 
not of strict right, the usage of ambassadors’ chapels hn.s, 
however, become general; and it had a real imiiortance in 
coimtries where the free exercise of different foiius of belief 
was not tolerated by law. Thus, at the time when tlio 
rites of the Church of Eomo were forbidden in England, 
the Spanish and Bavarian chapels in London were free; 
and iJiey have remained in existence till our own dajs, 
although tho enlarged toleiauce of Iho present ago has 
removed in every civibsed country those barriois In 
China and Japan the free exercise of the Christian religion 
by the Christian embassies is formally secured by treaty 
Ji. We now pass to the duties of an ambassador, and we 
place at the head of them that of keeping his own sove- 
leign well informed of all that may concern his interests 
in foreign countries. Ho is the eye of tho govenmient ho 
serves, specially directed to a particular spot, and he ought 
to he thoroughly acquainted Avilh the couv.sc of ])nlii*y, tlio 
movements of parties, tlio character and disposition of 
individual statesmen, and iho material and cominereiiil 
resources of tho country in which he resides, ]Ji.y jtublie 
despatches, and his private correspondence u ith the Minister 
of Foreign Affairs under whom ho scrvo.s, ought to be a 
record of all that can interest or concern tho stale vliii'li 
ho roiireseuts. In this sense the diplomatii* rojiorts of iho 
amba.ssaJors of former tunes arc invaluable inateiials for 
liLstory. His next duty is to protect and defend, if neces- 
sary, the persons and interests of his fellow-countrymen 
aliroad; and this is of c-spcciiil moment in the ca.se of a 
British ambassador, whose countrymen are to be met witli 
as travellers, navigators, or merchants in all parts of the 
globe. To them tho presence and influence of tlie iliplo- 
luatic reiiroscntativos of their country is of incalculable 
I value, and nothing can bo more ill-judged than the pro- 
posals that have been made to cut down and contriict 
our foreign embassies and missions. A third, but not le.‘«.s 
important, duty of an ambassador is to maintain tho most, 
amicable relations wuth the sovereign to whom he i.s 
accredited, and with his ministers, and to ob.serve towuid-. 
them the strictest respect, veracity, and good-will. It lias 
been said in joke that tho first duty of an ainliassador is to 
keep a good cook; but if tlu.s iinjilics that ho is to (‘xerci-t} 
a liberal hospitahty and to make his ]iou,se agreeable, tlm'-ts 
no doubt are means wiiicli may powerfully assi.st Iiim in 
the objects of his mksiuii. Jn former times it wms eon- 
.sidered to be essential to good (hplomacy to act as a spy 
upon tho motives and conduct of fitreign .state.smen, to 
cheat without being cheated, to use clamlostino im'jm.s tu 
obtain information, to endeavour to form a i>iirly in foreign 
states favourable to the ambassador’.s own national hiteru.ib^, 
to observe and ^csist with the utmost jealousy the demeanour 
of other foreign envoys, and to carry on a specic.s of 
warfare under the mask of courtesy and good-ln-eeding. 
These practices have given dijtloniaey and the functloms 
of ambassadors a bad name, Imt it mii'^t be sanl that 
they are repudiated by tho princiiile.s and ]>ractico of 
tho present time, and more especially by the foreign 
policy of this country. Dowm to a recent period, 
these struggles for ascendancy in ftneigii countrias W'cre 
carried on with great eagemc.s.s, and they led to unfor- 
tunate result.s. In Spain, for e.xainple, tho unluwartl 
marriage of Queen Isabella wus notoriou.sly Lnmglit about 
by the violent and arbitrary interference of tho French 
ambassador; and in 1848, when Lord Palmcr.slon instructed 
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Sir Henry Bulwer to represent to tlie Spanish minister 
that they would do well to adopt a more liberal and cou- 
stJiutional system of government, General Narvaez imme- 
diately sent the British envoy out of the countiy. T ina 
was the exercise of an extreme light, for which the British 
governmeut could claim no redress. So, again, when in 
tlio course of the Eussiiin war (1855) it appeared to the 
Am 01 lean government that the British envoy in Wash- 
ington had infringed the neutrality laws of the United 
States by endeavouring to enlist recruits for the service 
of Her Majesty, he was compelled to leave the country, 
anti Groat Biitain had no just cause of complaint. These 
modern cases are important, because they prove that no 
slate which rcsiiects itself "^l tolerate, on the jiaii of a 
foieign envoy, a direct intcrforcnco in the internal afi’au-s 
of govenmiout or an infraction of its owm law’s. Hence 
arises the great principle on wliich our modern practice is 
founded, namely, that it is the duty of an ambassador to 
tibsorve a strict neutrality between coiitcudiiig parties m 
the state to w’hich he is accredited; to accept the govern- 
ment de facto with w’hich ho communicates as the govern- 
meiit and sovereign of the nation; to pay implicit ohechence 
to the laws of that state, whatever they bo; and to abstam 
as much as possible from all iutcrvcntiou in its internal 
afrah*s. Those doctrines are comparatively new, hut llioy 
are sound, and they may be said to have received the 
assent and the approval of the most enlightened govem- 
raonts of Europe. Great changes have occurred within 
tlie last few yeara in Franco, Germany, Austria, Italy, and 
(Spain; but they have all the distinguisliing mark that 
they are wholly indoitondent of foreign diplomatic influ- 
ence. The first, perhaps w'o ought to say the solo duty, of 
an amliiissador is to protect his own national interests and 
to promote the most friendly relations with tho sovereign 
to whom ho is accredited; and experience has proved that 
these objects are best secured by confining himself to the 
jirincipal objects of his mission, and by relying on no arts 
hut those of sincerity, forbearance, and truth. (h. e.) 

AMBATO, or Asiento d'Ambato, a town of Ecuador, 
on tho norlhcm slope of Chimborazo, about G5 miles south 
ftf Quinto, 8859 feet above the sea. It w’as destroyed }>y 
an ornptiini of Cotopaxi in 1698, but was soon rebuilt, 
and now can’ios on a flourishing trade in grain, sugar, and 
cochineal, Pojiulation, 12,000. 

AMBEll (Gr. "EXeKrpov; Lat. Succinum, Electram; 
Fi’. Hurcin, Amhre / Gor. Bernstdn) is a hard, brittle 
substance with a resinous hnstre, sometimes found perfectly 
transparent, hut more usually of varying degrees of trans- 
lucency, and possessing a prevailing yellow colour, passing 
from a pale straw tint to a deep oranga It occurs in 
irregular masses, and has neither taste nor, at ordinary 
temperatures, odour. It develops electrical phenomena 
by friction, a iiroperty wliich doubtless early drew atten- 
tion to amber, and invested it with the romantic interest 
which attached to it in ancient times. The popular regard 
for the substance among the nations of antiquity was 
further maintained by the fabulous talcs of tho manner in 
which amber W’as formed and the mystery connected with 
il.«! occurrence. 

The earliest notice of amber we find occurs in the 
Oihjsspy of Homer, where in the list of jewels offered by 
Phcenician traders to the Queen of Syra occurs “ the gold 
necklace hung with bits of amber xv. 400), Thales 
of Miletuis, 600 n.o., noticed that amber when rubbed 
attracted light bodies, and that remote and simple observa- 
tion is the foundation of the modem science of d^d/ndty, 
so named from the Greek ^XtKrpov, Among the Gre^ 
fables purporting to account for the origin of amber, it is 
narrated that the Heliadee, on seeing their brother Ph^thon 
hurled by the lightning of Jove into the Eridauus, were 
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by the pitying gods transformed into poidar trees, and the 
tcai's they slied were dropjied as amber on the shores of 
the river. Hence arose tlie Greek term for amber, 
^HXeKTOjp being one of tho names of the sun god. A less 
poetical theory of its origin states that it was fonned from 
the condensed uriuo of the lynx inhabiting northern Italy, 
the pale varieties being produced by the females, while the 
deeper tints were attributed to males. In such reiiute was 
amber in Home in the time of Pliny that he sarcastically 
reniarLs, “ the price of a small figure in it, however 
<hiiiinutive, exceeds that of a living healthy slave." 
Besides its application to jewelleiy and carved ornaments, 
and its use, partly decorative and partly prophylactic, as 
iiccklacc.s, pccuhar viitnos wcie attributed to it. Pliny 
o1)scrves — “ True it is that a collar of amber beads worn 
about the necks of young miauls is a singular preservative 
to them against secret poison, and a couutor-charni for 
witchcraft and sorceries.” As an article of personal orua- 
nioiitation, the same authority slates that amber was used 
to produce imitations of precious stones by artificial 
staining, a use to ivhich it was peculiarly adapted owing 
to Its bnlhant lustre combined with the ease with which it 
could bo worked and pohshed. 

The great source of supply of amber in all ages appears 
to have been tho Baltic coasts, from which the supplies of 
commerce still continue to be dravm. During the reign 
of Nero an expedition was sent from Pvome to explore the 
amber-producing countiy, and so successful was tho party 
that a present of 13,000 lb of amber wms brought back 
to the emperor, including a piece weighing 13 Ib. It 
occurs in regular veins along tho Baltic coast, but in 
greatest abundance between Pillau and Grosz Hubenicken, 
on tho Prussian coast. Professor Phillips thus describes 
tlic mines : — 

“ Near the sea-coast in Prussia there are I'ogular mines for tho 
working of amher : under a stuitum ot sand and oltiy, ahoiit 20 feet 
thick, a stratum of bituininous wood occurs, from *10 to 50 feet 
thick, of a hlackish blown colour, and impregnated witli pyrites. 
Parts of those trees are impregnated with amher, which sometimps 
IS Ibund in stiiluclitos depending from Iheni. Under the stratum 
of trees were found pyiitcs, siilphiito of non, and coarse sand, in 
which were rounded masses of amher. Tho mine is worked to tho 
dc]»th of 100 feet ; and from the ciicumstanccs under which tho 
arnlmr is found it seems plain that it originates horn yegelnble 
juices." 

After heavy storms largo quantities arc usually found 
thrown up on the coast at tho localities where it is 
regularly excavated, and the assumption is, that amberif cr- 
ons deposits crop up in the shallow waters near the shores, 
from which pieces become detached during the violent com- 
motion of the water. It is further sparingly cast on the 
Swedish and Danish coasts, and occasionally pieces are 
picked up along the shores of Norfolk, Essex, and Su.ssex 
in England. It occurs at numerous loeahties inland 
throughout Europe, among which may be noted the 
neighbourhood of Basle in Switzerland, tho departments 
of Aisne, Loire, Qard, and Bas Bhiu in Franco, and in the 
Paris clay it is associated with bituminous deposits. In 
England it has been found in the sandy deposits of the 
London clay at Kensington. Tlie coasts of Sicily and the 
Adriatic likewise afford amber. Tho most beautiful 
specimens are perhaps those which are found at Catania. 
They often possess a beautiful play of colour, aiiproaohing 
to purple, not to be observed in the product of other jilaces. 
Protesor Dana gives the following note on its occurrence 
in America : — 

“It has been found in various parts of the greensand formation of 
the United States, either loosely “mbedded in the soil or eimaged in 
marl or lignites as at Qay Head or Mather's Tincyard, near Trenton, 
and also at Oaanden, in New Jersey, and at Cape Sable, near 
Magothy river, in Maryland." 
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It IS said to be taken in large quantities ir-an the north of | 
13urmah to the markets of China, where it is highly prized. 

The appearance of enclosed foreign bodies, such as 
insects, leaves, twigs, &c., which amber very often presents, 
and the markings on its surface, very early led to correct 
inferences as to its origin. Phny states that “ amber is 
an exudation from trees of the pine family, hke gum from 
the cherry and resin from the ordinary jnne, and in 
accordance wnth this opinion is its Latin name succinum, 
the gum-stone. The opinion expressed by Pliny is that 
which at the present day may be fairly held as estabhshed ; 
but of course amber differs from other resins owing to 
changes induced by its fossilised condition. Sir David 
Brewster has pointed out that in optical properties it 
agrees with other resinous exudations. The insects found 
enclosed m amber are for the most part of extinct species, 
and so also are the remains of plants. A species of conifer 
has been established provisionally as the amber-yielding tiee, 
Pinites succinifer, but Gdpiiert has shown that many trees 
may have yielded the exudation, and these not aU neces- 
sarily belonging to the pine order. 

The close relation of amber to ordinary resins is further 
brought out by its chemical properties and composition. 
According to Berzelius, it consists mainly of a resin, 
succinite, insoluble in alcohol, m conibmation with small 
proportions of two others, isomeric with the first, but soluble 
in alcohol and ether. By dry distillation it gives off at a 
low temperature water, succinic acid, and oil of amber, 
which last substance was formerly used in medicine m 
combination with alcohol and ammonia under the name of 
eau de luce; but now amber and all its products have 
disappeared from the standard pharmacopoeias. Its com- 
position is, according to Schrotter — 

Carbon 78 94 

Hydrogen 10 ‘63 

Oxygen 10‘68 

and mineralogicaUy it belongs to Dana’s class of oxygenated 
hydrocarbons. It burns with a pale yellow flame, with a 
good deal of black smoke, evolving an agreeable odour, and 
leavmg a shining black carbonaceous residue. 

It is said that by exposing amber covered with sand in 
■m iron pot to the influence of heat for forty hours, or 
Doiling it for twenty hours in rape oil, it will become 
transparent, and pieces will cement and mould together. 
The great size of vessels of amber which have come 
down from ancient times suggests the probability of some 

such art being jiractised in remote penods. It is now 

apphed to few useful purposes among western nations 
beyond forming the mouthpieces for tobacco-pipes and 
cigar-holders. Fine pieces are in some demand for public 
collections and for the purposes of the carver. In the East, 
besides its being highly prized for ornamental purposes, a 
feeling of veneration for its mystic properties still en- 
hances its value. The Turks esteem it highly as a mouth- 
piece for tobacco pipes, and believe that it resists the 
transmission of infection. The principal demand for the 
amber of commerce is among the Armenians, through 
whom it is conveyed to Egypt, Persia, China, and Japan ; 
and a great quantity is purchased to be consumed at the 
shrine of Mahomet by the pilgrims bound to Mecca. The 
value of amber depends upon its colour, its lustre, and its 
size. In 1576 a mass weighing 11 ft was found in 
Prussia, and deemed worthy of being presented to the 
emperor; later, a mass of 13 Ib was found, for whidh it is 
said 6000 dollars were refused. In the royal cabinet at 
Berlin a piece is shown weighing 18 lb; but such masses 
are of very great rarity. 

AMBERC, a walled town of Bavaria, formerly ♦•he 
capital of the Upper Palatinate, and at present the seat of 
the appeal court for the district, is situated on both sides 
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I of tlie Vils, 35 miles east of Xuremberg, It is a well- 
built town, and has a library, a gymnasium, a lyceum. 
elementary schools, an arsenal, and several churches, tlia 
finest of which is St Martin’s, with many fine paintings, 
and a tower 300 feet high. The principal manufactures are 
fire-arms, ironmongeiy, eai then ware, woollen cloth, beei, 
and salt; in the neighbourhood are iron and coal mines 
The French under Jourdan were defeated by the Austrians 
near Amberg m 1796 Population in 1871, 11,688. 

AMBERGRIS {Amhra grisea, Amh'e gris, or Grey 
Amber) is a solid, fatty, inflammable substance of a dull 
grey or blackish colour, the shades being variegated like 
marble, possessing a peculiar sweet earthy odour. It is 
now known to be a morbid secretion formed in the inte-* 
tines of the spermaceti whale {Physeter macrocepJialus), and 
IS found floating upon the sea, on the sea-coast, or in the 
sand near the sea-coast. It is met with in the Atlantic 
Ocean, on the coasts of Brazil and Madagascar; also on 
the coast of Africa, of the East Indies, Ohiiia, Japan, and 
the Molucca Islands; but most of the ambergris which is 
brought to England comes from the Bahama Islands, 
Pro'vidence, <tc. It is also sometimes found in the ab- 
domen of whales, always in lumps in various shapes ard 
sizes, weighing from ^ oz. to 100 or more Ib. A piece whicii 
the Dutch East India Company bought from the King 
of Tydore weighed 182 Ib. An American fisherman from 
Antigua found, inside a whale, about 52 leagues south-ea&t 
from the Windward Islands, a piece of ambergris which 
weighed about 130 Bb, and sold for £500 sterling Like 
many other substances regarding the origin of which thcr'» 
existed some obscurity or mystery, ambergris in forinoi^ 
times possessed a value, and had properties attributed to i+, 
more on account of the source from which it was drawn 
than from its inherent quahties. Many ndiculous h 3 q)o- 
theses were started to account for its origin, and among 
others it was conjectured to be the solidified foam of the 
sea, a fungoid growth in the ocean similar to the fungi 
which form on trees, the excreta of sea-birds, &c. The 
true source and character of ambergris was first satisfa-'- 
torily established by Dr S'wediaur in a communication tc 
the Royal Society {Philosophical Transactions, voL Ixxiii > 
It was found by Dr Swediaur that ambergris very fre- 
quently contained the horny mandibles or bealcs of the 
squid {Sepixi moschata), on which sperm whales are known 
to feed That observation, in connection with the fact of 
ambergris being frequently taken from the intestines of 
the sperm whale, suflSicieutly proved that it was formed 
within that creature, and not an extraneous substance 
swallowed by the whale. It was further observed that the 
whales in which ambergris was found were either dead 
or much wasted and evidently in a sickly condition. 
From this it was inferred that ambergris was in some wa> 
connected ■with a morbid condition of the sperm whale 
Ambergris, when taken from the intestinal canal of the 
sperm whale, is of a deep grey colour, soft consistence, and 
a disagreeable smeU. On exposure to the air it gradually 
hardens, becomes pale, and develops its peculiar sweet 
earthy odour. In that condition its specific gra-vity ranges 
from 0'780 to 0*926. It melts at a temperature of about 
Fahr. into a fatty yellow resinous-lfire liquid; and at 
212® it is volatilised into a white vapour. It is soluble in 
ether, volatile and fixed oils, but only feebly acted on by 
acids. By digesting in hot alcohol, a peculiar substance 
termed ambrein is obtained, which deposits in brilliant 
white crystals as the solnti'^n cools. In chemical constitu- 
tion ambrein very closely resembles cholesteriu, a principle 
found abundantly in biliary calculi. It is therefore more 
than probable that ambergris, from the position in which it 
^ is found and its chemical constitution, is a biliary concre- 
I tion analogous to that is formed in other mammals. The 
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use of ambergris in Europe is now entirely confined to 
perfumery, tbougb. it formerly occupied no inconsiderable 
piace in medicine. As a material of perfumery its price 
vanes from 15s. to 25s. per ounce j and in minute quantities 
its alcoholic solution is much used for giving a “floral” 
fragrance to bouquets, washes, and other preparations of 
the perfumer. It occupies a very important place in the 
perfumery of the East, and there it is also used in phar- 
macy, and as a flavounng material in cookery. The high 
jirice it commands makes it peculiarly liable to adultera- 
tion, but its genuineness is easily tested by its solubiUty 
in hot alcohol; its fragrant odour, and its uniform fatty 
consistence on being penetrated by a hot wire. 

AMBEET, chief town of an arrondissement of the same 
name in the depaitment of Buy de D6me, France, situated 
on the Dore, 35 miles from Clermont. Its chief mami- 
faciures are paper, linen, lace, ribands, and pins; it has 
also an extensive trade in cheese of a very fine quahty. 
Population in 1872, 7625. 

AMBLESIDE, a small market town in Westmoreland, 
situated about a mile from the head of Lake Windermere, 
and 14 miles fiom Kendal. During the summer it is much 
frequented by tourists on account of its beautiful situation 
In its vicinity is Rydal Mount, for many years the resi- 
dence of the poet Wordsworth Some indistinct remains 
fii Roman fortifications, in which coins, urns, and other 
idles have been frequently discovered, exist in the neigh- 
liournood. Coarse woollen cloths are manufactured at 
Ambleside. Population in 1871, 1988. 

AMBLETEUSE, a seaport town of France, in the 
department of the Pas de Calais, on the English Channel, 

6 miles north of Boulogne From the accumulatioa of 
sand in its harbour it has lost its importance as a seaport, 
and the town is now almost deserted. It possesses an 
historical interest as the landing-place of Janies 11 after 
his abdication in 1688; and Napoleon I. in 1804 attempted 
to improve the harbour for the flat-bottomed boats by 
moans of which he was to invade England. Near Amhle- 
teuse is the column which he erected to the grand army in 
1805. Population, about 700. 

AMBO, or Ambon (Gr, a/*;Stov, fiom avaftaCvta), a read- 
ing-desk or pulpit in early Christian churches which was 
placed in tiie imddle of the nave. It was ascended by a 
flight of steps on both the east and west sides, and was in 
hOine cases so large as to accommodate fifty persons. From 
it the lessons were read, and hence it was sometimes 
called 6iiygestus lectorum and ^rjixa twv avayvtooT&v. It 
was also occasionally used by the preacher. Two movable 
amhos may be seen in the church of St John Lateran at 
Rome. The purposes of the ambo were served in mediaeval 
churches by the rood-loft, a gallery across the chancel-arch, 
and in modern churches it has given place to the lectern 
and the pulpit. 

AMBOISB, a town situated in a rich wine-producing 
district m the department of Indre-et-Loire, France, on 
the left hank of the Loire, 14 miles east of Tours. Its 
chief manufactures are cloth and files. At Amboise the 
h>ench Protestants were first called Huguenots, and 1200 
of them were massacred there in 1560 on the discovery of 
their conspiracy against the Guises. The ancient castle, 
which is situated on a height above the town, was a seat 
ot the French kings, and it was set apart as a residence 
lor the Arab chief Abd-el-Kader during his captivity in 
France. Population, 4570. 

AMBOYNA, one of the Moluccas or Spice Islands, be- 
longing to the Dutch, lying south-west of Ceram, in 3° 

4 1' S. lat. and 128“ 10' E. long. It is 32 miles in length, 
with an area of about 280 square miles, and is of very 
irregular figure, being almost divided into two. The_ south- 
ea»tem and smaller portion /called Iieitimor) is united tvi 
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the northern (known as Hitoe) by a neck of land about 
a mile broad. The island is mountainous, but is for the 
most part fertile and well-w'atered. Large tracts are 
covered with rich tropical forests, which embrace a great 
variety of trees, although ordinary building timber is 
scarce. The chinate is comparatively pleasant and healthy; 
the average temperature is 80“ Fahr., rarely sinking below 
72“. The rainfall, however, after the eastern monsoons, 
is very heavy, and the island is liable to violent hurricanes 
and earthquakes. Amboyna i»roduces most of the common 
trojiical fruits and vegetables, including the sago-pahn, 
bread-fruit, cocoa-nut, sugar-cane, maize, coffee, pepper, 
and cotton. Cloves, however, form its chief product, 
and the only one that is of any real commercial import 
ance. The Dutch have done much to foster the cultiva- 
tion of thw article in the island, and at one time prohibited 
the rearing of the clove-tree m all the other islands subject 
to their rule, in order to secure the monopoly to Amboyna. 
Each tree yields annually from 2 to 5 3h of cloves, and 
sometimes even more; while the total annual quantity 
produced probably averages about 600,000 tti. The animal 
kingdom is poorly represented. Indigenous mammals are 
feeble in species as well as few in number; birds are more 
abundant, but of no greater variety. The entomology of the 
island is, however, very rich, particularly among the Lepi- 
doptera. The aborigines of Amboyna are a race called 
Horaforas, but Malays constitute the main body of the 
population; there are also Chinese, Dutch, and a few Por- 
tuguese. The Malays m most points resemble those of 
Java. They are naturally lazy and effeminate, hut when 
properly trained make good soldiers. The inhabitants 
are mostly Christians or Mahometans. Amboyna is the 
chief island of the Dutch residence of the Moluccas, which 
comprises, in addition, the islands of Boeroe, Amblauw, 
Ceram, Manipa, Kilang, Bonoe, Haroekoe, Honimoa or 
Saparoa, Noesa-laut, and Hila. The Portuguese were the 
first European nation to visit Amboyna (1612). They esta- 
blished a factory there in 1621, but did not obtain peace- 
able possession of it till 1580, and were dispossessed by 
the Dutch m 1605. About the year 1616 the British 
formed a settlement in the island, at Cambello, which they 
retained until 1623, when it was destroyed by the Dutch, 
and frightful tortures inflicted on the unfortunate persons 
connected with it. In 1664, after many fruitless nego- 
tiations, Cromwell compelled the United Provinces to 
give the sum of £300,000, together with a small island, 
as compensation to the descendants of those who suffered 
in the “Amboyna massacre.” In 1796 the British, under 
Admiral Rainier, captured Amboyna, but restored it to 
the Dutch at the peace of Amiens in 1802. It was 
recaptured by the British in 1810, but once more restored 
to the Dutch in 1814. Population, about 50,000. See 
Moluccas. 

Amboyna, the chief town of the above island, and also 
of the Dutch Moluccas, is situated towards the north-west 
of the peninsula of Leitimor. The streets are broad and 
unpaved, running at right angles to one another, and inter- 
sected by numerous rivulets. The houses are of wood, 
roofed with palm leases, and mostly of one storey, on 
account of the frequent earthquakes. An esplanade of 
250 yards reaches from Fort Victoria to the town, and is 
terminated by a handsome range of houses. The town- 
house is a neat structure of two storeys; and among the 
other buildings are two Protestant churches and a hospital 
The government offices are in Fort Victoria. The road- 
stead of Amboyna is safe and commodious. Population, 
about 13,000. 

AMBRAOIA, or AMPH^fIA, an important city of ancient 
Epirus, situated on the eastern bank of the river Araoh 
tlius, aboul seven miloa from the Ambrqeian Gulf. 
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According to tradition, it was originally a Tliesprotian 
town, founded by Ambrax, son of Tbesprotus, or by 
Anibracia, daughter of Augeas. About 635 bc. it was 
colonised by Corinthians, and so became a Greek city 
Its power increased rapidly until the time of tlie Pelopon- 
nesian war, when it coininanded the whole of Amphilochia, 
including the tomi of Argos, from which the original 
inhabitants were expelled. In 432 bo. the expelled 
citizens, with the assistance of the Athenians under 
Phormion, retook Argos. In 430 the Ambracians made 
an unsuccessM attempt to recover the town, and a second 
attack in 426 resulted in a stiU more disastrous failure 
The power of Ambracia now declmed as rapidly as it had 
grown. In 338-7 it was compelled to submit to Phihp of 
Macedonia, and it remainod subject to that kingdom until 
it was ceded by Alexander Y. to Pyrrhus of Epmts about 
295. Tlie latter made it his capital, and enriched it with 
numerous works of art. It subsequently came under the 
power of tlio iEtolian League (239), aud sustained a 
inomorable siege in the war between the latter and Home 
(ISO). In the end the city opened its gates to the 
enemy, who removed many of its most valuable works of 
art to Pome. In 31 bo. the inhabitants of Ambracia 
were removed by Aiigiistua to Nicopolis, the town he had 
founded in commemoration of the victory of Actium. The 
site of Ambi'acia is occupied by the modern Aitn, near 
which remains of the ancient fortifications may be seen. 

AMBROSE OF Alexandria lived in the beginning of 
the third century. Jerome and Eusebius differ in the 
account they give of him, the one calling him a Marcionite, 
the other a Valentiman ; but they agree in alleging that 
he was converted to the orthodox faith by the preachmg 
of Origen. Origen dedicated many of his works, among 
others his book On, Martyrdom, to Ambrose, at whose , 
desire and expense they were published, and the two hved 
on terms of the most intimate friendship. According to 
some, Ambrose died a mart 3 rr in the persecution under 
Masamin, about the year 230 ; but the dedication of 
Origen’s ExgU Books against Cdsus proves that he hved 
to the year 2^0, or near that period. Origen spealcs of 
him as a man of smeero piety, and much devoted to the 
study of the Scriptures. 

AMBROSE, S.UNT, Bishop of Mdan, was one of the 
most eminent fathers of the church in the fourth century 
He was a citizen of Rome, born in Gaul, — according to 
some historians, in the year 334, but according to others 
in 340. At the period of his birth his father was prse- 
toiian prefect of Gallia Narbonensis ; and upon his death 
the widow repaired to Rome with her family. Ambrose 
received a rehgious education, and was reared in habits of 
virtue by his mother, an accomplished woman, and eminent 
for her piety The names of his instructors in the rudi- 
ments of Greek and Roman literature have not been trans- 
mitted to posterity ; but lu tliese branches he made early 
proficiency, and having directed his attention to the law, 
he employed Ms eloquence with such reputation in the prae- 
torian court of Anicius Probus, that he was soon deemed 
worthy of a place in the council After he had continued 
in this station for some time, Probus appointed him con- 
sular prefect of Liguria and AEmilia, comprehending the 
territoiies of Milan, Liguria, Turin, Genoa, and Bologna, 
Jlilan was chosen as tho place of his residence ; and, by 
the prudent and gentle use of his power, he conducted the 
affairs of the province with general approbation and grow- 
ing popularity. 

The death of Auxentius, bishop of Milan, in the year 374, 
made a sudden change in the fortune and literary pursuits 
of Ambrose. At that period the tide of religious conten- 
tion ran high between the orthodox and the Arians, and a 
violent contest arose concerning the choice of a successor 
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to Auxentius. YTien the people were assembled in the 
church to elect the new bishop, Ambrose, m the character 
of governor of the place, presented himself to the assembly, 
and in a grave, eloquent, and pathetic address, admonished 
the multitude to lay aside their contentions, and proceed to 
the election in the spint of rehgious meekness. It is 
reported that when Ambrose had finished his address, 
a child cried out, “Ambrose is bishop,^’ and that tho 
agitated multitude, regarding this as a miraculons inti- 
mation, unanimously elected Ambrose bishop of Milan. 
Some suppose that this was entirely a device of Ambrose 
or his fiiends, others ascribe it to mere accident. Am- 
brose j)rofessed strong reluctance, and even fled, or pro- 
tended to fly, from the city in order to avoid the intended 
honour. The place of his concealment, however, was soon 
discovered; the empoi'or’s confirmation of his election wns 
made known to Mm ; and after being baptized, he was 
ordamed bishop of Milan, about the end of tho year 374. 
Whatever we may tMnk of the singular conduct of Ambrose 
in accepting an office for wMch he was certainly unqualified 
in respect of previous studies, habits, and employments, 
it must be admitted that be immediately betook himself 
to the necessary studies, and acquitted himself in his new 
elevation with ability, boldness, and integrity. Having 
apportioned has money among the poor, and settled his lands 
upon tie church, with the exception of making his sister 
tenant during hfe, and having committed the care of his 
family to his brother, he entered upon a regular course 
of theological study, under the care of Simplician, a pres- 
byter of Rome, and devoted Mmself to the labours of the 
church. , , . 

The irruption of the Goths and the northern barbarians, 
who rushed down upon the Roman empire at this time, 
spreading terror and desolation all around, compelled 
Ambrose, along with several others, to retire to lUjuficnm ; 
but his exile was of short duration, for the northern in- 
vaders were quickly defeated by the forces of the emperor, 
and driven hack with considerable loss into their owij 
territories. 

The eloquence of Ambrose soon found ample scope in 
the dispute between the Arians and the orthodox. About 
this era the doctrine of Arius concerning the person of 
Christ had been extensively received, and had many power- 
ful defenders both among the clergy and the common 
people. Am brose espoused the cause of the Catholics. 
Gratian, the son of the elder Yalentinian, took the same 
side; but the younger Yalentinian, who had now become his 
colleague in the empire, adopted the opinions of the Arians ; 
and all the argnmeiits and eloquence of Ambrose were in- 
sufficient to reclaim the young prince to the orthodox faith. 
Theodosius, the emperor of the East, also professed tlie 
orthodox belief ; but there were many adherents of Arius 
scattered throughout his dominions. In this distract e< I 
state of religious opinion, two leaders of tho Arians, Pal 
ladius and SeeuncUanus, confident of numbers, prevailed 
upon Gratian to caR a general council from aU parts of 
that empire. This request appeared so equitable that he 
complied without hesitation ; but Ambrose, foreseeing the 
consequence, prevailed upon the emperor to have the matter 
determined by a council of the Western bishops. A synod, 
composed of thirty-two bishops, was accordingly held at 
Aqmleia in the year 381. Ambrose was elected president; 
and Palladius being called upon to defend his opinions, 
dedined, insisting that the meeting was a partial one, and 
that the whole bishops of the empire not being present, 
the sense of the Christian church concerning the question 
in dispute could not be obtained. A vote was then taken, 
when PaUadius and his associate Secundianus were de- 
posed from the episcopal office. 

Ambrose was equally zealous in combating the heathen 
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superstitions. Upoii tlie accession of Valentiniau II., many 
of the senators who remained attached to the pagan idolatry 
made a vigorous effort to restore the worship of the heathen 
deities. Symmachns, a very opulent man and a great orator, 
who was at that time prefect of the city, was intrusted with 
the management of the pagan cause, and drew up a forcible 
petition, praying for the restoration of the altar of Victory 
to its ancient station in the hall of the senate, the proper 
support of seven vestal virgins, and the regular observance 
of the other pagan ceremonies. In the petition he argued 
that this form of religion had long been profitable to the 
Eoman state, and reminded the emperor howmuchEome had 
been indebted to Victory, and that it had been the uniform 
custom of the senators to swear fidelity to the government 
upon that altar. He likewise adduced many facts to prove 
the advantages accruing to the state from its ancient religious 
institutions, and pleaded that, as it was one divinity that 
all men worshipped under different forma, ancient practice 
should not be rashly laid aside. He even proceeded so 
far as to assert the justice of increasing the public revenue 
by robbing the church, and attributed the late famine which 
had overtaken the empire to the neglect of the ancient 
worship. To this petition Ambrose replied in a letter to 
Valentinian, arguing that the devoted worshippers of idols 
had often been forsaken by their deities ; that the native 
valour of the Eoman solders had gained their victories, 
and not the pretended influence of pagan priests] that 
those idolatrous worshippers requested for themselves what 
they refused to Christians, that voluntary was more 
honourable than constrained virginity ; that as the Christian 
ministers declined to receive temporal emoluments, they 
should also be denied to pagan priests j that it was absurd 
to suppose that God would inflict a famine upon the 
empire for neglecting to support a religious system con- 
trary to His mil as revealed in the Scniitures ; that the 
whole process of nature encouraged innovations, and that 
all nations had permitted them, even in religion; that 
heathen sacrifices were offensive to Christians; and that it 
was the duty of a Christian prince to suppress pagan 
ceremonies. In the epistles of Symmachus and of Ambrose 
both the petition and the reply are preserved, in which 
sophistry, superstition, sound sense, and solid argument 
are strangely blended. It is scarcely necessary to add tiiat 
the petition was unsuccessful. 

The increasing strength of the Arians proved too 
formidable for Ambrosa In 384 the young emperor and 
his mother Justina, along with a considerable number of 
clergy and laity professing the Arian faith, requested from 
the bishop the use of two churches, one in the city, the 
other in the suburbs of Milan. The prelate believing the 
bishops to be the guardians both of the temporal and 
spiritual interests of the church, and regarding the rehgious 
edifices as the unquestionable property of the church, 
positively refused to deliver up the temples of the Lord 
into the impious hands of heretics. Filled with indig- 
nation, Justina resolved to employ the imperial authority 
of her sou in procuring by force what she could not obtain 
by persuasion. Ambrose was required to answer for his 
conduct before the council. He went, attended by a 
numerous crowd of people, whose impetuous zeal so over- 
awed the ministers of V^entirdan that he was permitted 
to retire without making the surrender of the churches. 
The day following, when he was performing divine service 
in the Basilica, the prefect of the city came to persuade 
him to give up at least the Portian church in the suburbs. 
As he still continued obstinate, the court proceeded to 
violent measures : the oflS.cers of the household were com- 
manded to prepare the Basilica and the Portian churches 
to celebrate divine service upon the arrival of the emperor 
and his mother at the ensuing festival of Easter. Perceiving 
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the growing strength of the prelate’s interest, the court 
deemed it prudent to restnet its demand to the use of one 
of the churches. But all entreaties proved in vain, and 
drew forth the following characteristic declaration from 
the bishop : — “ If you demand my person, I am ready to 
submit : carry me to pnson or to death, I will not resist ; 
but I will never betray the church of Christ. I will not 
call upon the people to succour me ; I will die at the foot 
of the altar rather than desert it. The tumult of the people 
I will not encourage ; but God alone can appease it.” 

Many circumstances in the history of Ambrose are 
stiongly characteristic of the general spu'it of the timea 
Tho chief causes of his victory over Ms opponents were 
Ms great popularity and the superstitions reverence paid 
to the episcopal character at that peiiod. But it must also 
be noted that he used several indirect means to obtain and 
support Ms authority with the people. He was hberal to 
the poor; it was his custom to comment severely in his 
preacMng on the public characters of his times , and he 
mtroduced popular reforms in the order and manner of 
pubbe worsiiip. It is alleged, too, that at a time when 
the influence of Ambrose required vigorous support, he was 
admonished in a dream to search for, and found under tho 
pavement of the church, tlie remains of two martyrs, 
Gervasius and Protasius. The vulgar crowded to behold 
these venerable relics, and, according to report, a number 
of sick persons were healed by touching the bones. 
Ambrose exulted in these miracles, and appealed to them 
in Ms eloquent sermons ; while the court derided and 
called in question their existence. It is remarkable that 
these and many other miracles obtained current credit 
among the Christian historians of the second, third, and 
fourth centuries; and Dr Cave, in speaking of them, 
says — “ I make no doubt but God suffered them to be 
wrought at this time on purpose to confront the Arian 
impieties.” 

Although the court was displeased with the religious 
principles and conduct of Ambrose, it respected Ms great 
political talents ; and when necessily requirQd, his aid was 
solicited and generously granted. "When Maximus usurped 
the supreme power in Gaul, and was meditating a descent 
upon Italy, Valentinian sent Ambrose to dissuade Mm from 
the undertaking ; and the embassy was successful. On a 
second attempt of the same kind Ambrose was again 
employed ; and although he was unsuccessful, it cannot be 
doubted that, if his advice had been followed, the schemes 
of the usurper would have proved abortive ; but the enemy 
was permitted to enter Italy, and Milan was taken. 
Justina and her son fled ; but Ambrose remained at Ms 
post, and did good service to many of the sufferers by 
causing the plate of the church to be melted for their 
relief. Theodosius, the emperor of the East, espoused 
the cause of Justina, and regained the kingdom. 

In the year 390 a tumult happened at Thessalonica, in 
wMch Botheric, one -of the imperial oflBcers, was slain. 
Theodosius was so enraged at this that he issued a royal 
mandate for the promiscuous massacre of the inhabitants 
of the place, and about 7000 persons were butchered 
without distinction or mercy. The deed called forth a 
severe rebuke from Ambrose, who charged the emperor not 
to approach the holy communion with Ms hands stained 
with innocent blood. The emperor reminded Mm that 
David had been guilty of murder and of adultery. The 
bishop replied, “ You have imitated David in' Ms guilt ; 
go and imitate him in his repentance.” The prince obeyed, 
and after a course of eight months' penance he was 
absolved, on condition that in future an interval of thirty 
days should intervene before any sentence of death or con- 
fiscation was executed. 

The generosity of Ambrose was favourably exhibited iu 
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tlie year 392, aiitu tlie assassination of Valentinian and 
tlie iisuriiation of Eugenius. Eather than join the standard 
of the usurper, he hed from Milan , but when Theodosius 
was eventually victorious, he supplicated the emperor for 
the pardon of those who had supported Eugenius. Soon 
after acquiring the undisputed possession of the Roman 
emiiire, Theodosius died at Milan (395) Bishop Ambrose 
did not long survive him, having died in the year 397. 

On many accounts the character of the bishop of Milan 
stands high among the fathers of the ancient church 
With unvarying steadiness he delivered his reli^ous senti- 
ments on all occasions; with unwearied assiduity he dis- 
charged the duties of his office; with unabated zeal and 
boldness he defended the orthodox cause in opposition to 
the Anans; with a hberal hand he fed the numerous poor 
who flocked to his d-welhng; -with uncommon generosity he 
manifested kindness to his adversaries; and with Christian 
affection he sought the happiness of all men. His general 
disposition and habits were amiable and vu’tuous, and his 
powers of mind vigorous and persevering. Ambition and 
bigoti '7 were the chief blemishes in his character. 

The writings of Ambrose are voluminous, but many of 
them are httle more than reproductions of the works of 
Origen and other Greek fathers. The great dosi^ of them 
was to defend and propagate the Catholic faith. His 
expositions of Scripture contain many extreme examples 
of allegorical and mystical interpretation. Modern readers 
will regard much in the writings of Ambrose as trivial, 
and even as ludicrous; but his style is vigorous, and the 
sentiment is often weighty. Gibbon’s judgment appears 
to be too severe : “ Ambrose could act better than he could 
write j his compositions are destitute of taste or genius, 
without the spirit of Tertulhan, the copious elegance of 
Lactantius, the lively wit of Jerome, or the grave energy 
of Augustin.” His exegetical writings include an exposi- 
tion of the Gospel of St Luke, and commentaries on certain 
Psalms. His Ilexakviieron is a homiletical treatise on the 
history of the creation. “ TJie Eymns of St Ambrose 
have exercised a powerful influence on Christendom. They 
W'cre designed by him to be a preventive against the errors 
of Ariaiiisui, and to confirm the professors of the true faith 
in the doctrines of the Trinity and the divinity of Christ. 

. Very many of them have found a place in the liturgies 
of the western Church. On account of the celebrity of St 
Ambrose, many hymns have been attributed to him which 
are not his; and, on the other hand, some cntics have 
gone into the opposite extreme, and have deprived him of 
his property. In the Benedictine edition of his works 
only twelve hymns are admitted; and Dorn. Biraghi [of 
the Ambrosian Library, who has endeavoured, in his 
Imii /S'wweri di Sant’ Ambrogio, to restore the hymns to 
their primitive form] shows reason for beheving that only 
seven of these are genuine ” {Journal of a Tour in Italy, 
by Chr. Wordsworth, B D., 1863 ) The most accurate 
and complete edition of his works is that published by the 
Benedictines, iirinted at Pans in 1686 and 1690, in two 
volumes folio. 

A liturgical form, the Ambrosian Ritual, which is still 
in use in the arch-diocese of Milan, has been tradition- 
ally ascribed to Saint Ambrose. Several attempts were 
made, in particular by the Emperor Charlemagne and Pope 
Nicolas II., to secure uniformity by enforcing the adoption 
of the Roman breviary throughout the 'Western Church, but 
the clergy of Milan refused to yield. The ritual of Ambrose 
is included in the IMurgia Laiinorum of Pamelius (Cologne, 
1571-6). “Pull information concerning its history will be 
found in the Ger&moniale Ambrosmxo, by Dom. Giovanni 
Dozio, published at Milan, 1863” (Wordsworth’s Tmr, 
1863). 

Eor a description of the fanioms church of St Ambrose, 


founded by him at Milan 387 a.d , see IMilan. For tlie 
Ambrosian Library, see Libraries. Notices of his 
Liturgy and Hymns will be found under these headings. 

AMBROSE, Isaac, a Puritan divine. Formerly the 
practical and devotional writings of this eminent Noncon- 
formist rivalled John Bunyan’s in popularity, and his 
Looking to Jesus holds its own even now. IProniinent 
name as his was in his generation, very scanty are the 
personal memorials of him. His own “ Media,” under the 
head of “ Experiences,” yields a few incidents of his life. 
According to Anthony h Wood, he was a minister’s son, 
descending from those of the name living at Lowuck, and 
they from the Ambroses of Ambrose Hall in Lancashire. 
It IS probable that his father was Richard Ambrose, vicar 
of Ormskirk, who was succeeded by another son, Henry. 
It seems improbable that any of his line could descend of 
the Lowick Ambroses, inasmuch as they were the most 
“persistent Catholics of Lancashire,” and there is the 
additional consideration that, while in our worthy’s wiit- 
mgs there are many references to the Papists, he makes 
not the slightest allusion to his conversion from Popery, 
or to any Catholic relatives or associations He entered 
Brazenose college, Oxford, in 1621, in the seventeenth year 
of his age, and must therefore have been born in 1603-4. 
Having proceeded M.A and been ordained, he received 
at the outset a httle cure in Derbyshire, which was at 
that time and onward to Puritanism what Goshen was to 
Egypt and Israel By the influence of the Earl of Bed- 
ford, he was appointed one of the king’s itinerant prcacliers 
in Lancashire. Having later served for a time a curacy 
in Garstang, he was selected by the Lady Margaret 
Hoghton as vicar of Preston. He was on the celebrated 
committee for the ejection of “scandalous and ignorant 
ministers and schoolmasters” during the Coinmonw^oalth. 
So long as Ambrose continued at Preston he was favoured 
with the warm friendship of the Hoghton family, as was 
John Howe,— -their ancestral woods and the tower near 
to Blackburn affording him sequestered places for those 
devout meditations and “experiences” that give such a 
charm to his diary. The immense auditory of his sennoii 
at the funeral of Lady Hoghton is a hving tradition still 
aR over the county. For some reason which is unknown, 
perhaps failing strength for so onerous a charge, Ambrose 
left his great church of Preston, and became minister of 
Garstang, where before he had been curate. He was 
vicar of Garstang when the Act of Uniformity was passed. 
He could have conscientiously complied with many of its 
requirements, for he was willing to use the Prayer-book, 
and did not stickle at things whereat other tender con- 
sciences did ; but the enforcement was so absolute, not to 
say brutal, that he found himself constrained to form 
one of the Two Thousand. His after years were passed 
among old friends at Preston He spent a great part of 
his time every summer in "Widdicre wood, -where, seldom 
seen by any except on the Sabbath, he communed with 
his own heart and his God. The last time he was seen 
ahve was by some friends from Garstang, of whom he is 
said -to have taken leave with unusual affection and gravity. 
Immediately after they left him he retired to his wonted 
place of meditation, where he was found by an attendant 
in aHtetdis mortis. He died in 1 664 at the age of sixty-one. 
Galamy says he was seventy-two, but his college entry shows 
he was mistaken. As a religious -writer, Ambrose has a 
vividness and freshness of imagination possessed by scarcely 
any of the Puritan Nonconformists. He is plaintive as 
Flavel and as intense as Baxter. Many who have no love 
for Pantan doctrine, nor sympathy with Puritan expe- 
rience, have appreciated the pathos and beauty of his -writ- 
ings, which have never been out of print from their original 
issue until now. (a, b. o.) 
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AMBROSIUS, Aukeliakus, a leader of the Batons 
during the 5th century. He is said, on somewhat doubt- 
ful authority, to have been a s-on of Constantine, who was 
elected emperor by the Roman army in Britain in 407. 
The usually received account of his life, based chiefly 
upon the history of Geoffrey of Monmouth, contain.s much 
that is evidently fabulous. It seems probable that he was 
educated at the court of Aldroen, king of Armorica, who 
sent him over with a strong force to assist his countrymen 
against the Saxons, whom Vortigern had invited to Britain 
There is also little doubt that, having defeated Vortigern, 
he was chosen to succeed him as king of Britain. Geoffrey 
also states that he built Stonehenge (see Stonehenge), 
that he defeated Hengist, and that he compelled the 
Saxons to surrender at York, but these stories are inhe- 
rently improbable The circumstances of his death are in- 
volved in equal obscurity. According to Geoffrey’s account, 
he died of poison at Winchester; but others state that he 
was killed in a battle with Cerdic the Saxon in 508, 

AMBULANCE, the Erench atnhulance, MjAtal ambulant, 
derived from the Latin amhulare, to move from place to 
placa 

Ambulances, in military phiaseology, are hospital esta- 
blishments moving with armies in the field, and organised 
for providing early surgical assistance to the wounded 
after battles. They are only prepared for affording help 
of a more or less temporary kind, and they are thus 
distinguished from the stationary or fixed hospitals, in 
which sick and wounded soldiers receive care and treat- 
ment of a permanent character. The term is not un- 
frequently misapplied in common speech in England to the 
Mnbulance waggons, or other conveyances by which the 
wounded are carried from the field to the ambulances and 
fixed hospitals. Such vehicles form part of the ambulance 
equipment, and will be noticed presently. 

The constitution of an ambulance includes (1) a certain 
staff of officers and subordinates, and (2) a certain eqmp- 
ment. The equipment naturally divides itself into (a) the 
medical and surgical equipment, and (h) the equipment 
forming the means of transport for the wounded. But the 
constitution would hardly be understood without a general 
comprehension of the system on which the functions of 
ambulances are discharged, or, in other words, the plan of 
administering surgical assistance in the field to the wounded 
of armies. Amhiikvnee administration will therefore be 
first noticed, keeping in view the circumstances of armies 
operating in Europe, and the ambulance staff and equipmerd 
subsequently. 

Ambulance Administbation. — The origin of the ambu- 
lance system which now prevails in all civilised armies, 
though variously modified among them in particular details, 
only dates from the last decade of the last century. Be- 
fore that time no ambulance establishments had been 
organised for effecting the removal of the wounded, or for 
giving the requisite surgical attention to them, while 
battles were in progress. Soldiers wounded in the ranks 
were either carried to the rear by comrades, or were left 
to lie exposed to all risks, and unheeded, until after the 
fighting had ceased. The means of surgical assist- 
ance did not reach the battle-field till the day after the 
engagement, or often later, and to a large proportion of 
the wounded it was then of no avail. In 1792 Larrey 
introduced his system oE ambulances volantes, or flying 
field hospitals, establishments capable of moving from 
place to place with speed, like the flying artillery of the 
time. They were adapted both for giving the necessary 
primary surgical help, and also for removing the wounded 
quickly out of the sphere of fighting. The first Napoleon 
warmly supported Larrey in his endeavours to introduce 
and perfect the new system of surgical aid to the wounded 
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in battle ; and, being received with much favour by the 
troops, the plan obtained a firm footing, and was subao 
quently brought to a high state of perfection. About the 
same tame another distinguished surgeon of high position 
in the French army, Baron Percy, introduced and developed 
a corps of brancardiers, or stretcher-bearers. These con- 
sisted of soldiers trained and regularly equipped for the 
duty of collecting the wounded while a battle was in pro- 
gress, and carrying them on stretchers to places where 
means of surgical aid were piovided. 

From the period when those improvements w'ore intro- 
duced most emhsed armies have had ambulance establish- 
ments formed for gmiig surgical help near to the com- 
batants. It is only, however, dining tlie last taventy years 
that ambulances have acquired the completeness of organisa- 
tion which they have now attained in some armies, espe- 
cially in those of Germany. In the ai lines of the United 
States of America, during the late great civil war, the 
ambulance system attained a very complete organisation, 
particularly from March 1864, when an Act was passed by 
Congress, entitled “An Act to establish a unifoim system 
of Ambulances in the United States ” This law fixed a 
definite and single system of ambulance arrangements for ail 
the armies of the United States at that time in the field. 

The ambulance arrangements of the British army have 
never reached the degree of completeness which they have 
reached in Continental armies. During the Peninsular war 
the want of a trained ambulance corps, and of properly- 
constructed sick-transport carriages, formed a theme of 
constant complaint. For the former, soldiers from the 
ranks were substituted — a double evil, as they were un- 
smted for the work, while their employment lessened the 
fighting strength, for the latter, coininissariat waggons, 
or the agricultural carts of the country in which the troops 
were operating. It was not from want of attention being 
called to the subject, as the writings of Sir J. M'Grigor, 
Hennen, Milhngen, and other Peninsular surgeons suf- 
ficiently testify. "'The last-named military surgeon published 
a very complete scheme of an ambulance establishment 
shortly after the war was concluded, approaching closely 
in its principles to those put into practice of late years in 
the armies of Germany. There is reason for believing that 
had the operations of the British troops on the Continent 
not been discontinued, some plan of the kind would have 
been introduced. As it was, subsequently to 1815, so far 
as army hospitals were concerned, administrative atten- 
tion was chiefly given to improving those for the accom- 
modation of the sick in peace time. The wars that 
British troops were engaged in in India, China, the soutli 
of Africa, and elsewhere, did not lead to improvements 
like those which have been made in Continental armies ; for 
either the habits of the natives of the respective countries, 
or the nature of the climate, or the state of the country, 
necessitated special arrangements for the care of the sick 
and wounded unsuited for meeting the circumstances of 
European warfare. Thus, when the Crimean war broke 
out the English army was stDl without an ambulance 
corps, or an ambulance estabhshment of mat&riel. An 
ambulance corps of military pensioners was hastily raised, 
but failed from the habits and enfeebled constitutions of 
the men. They were succeeded by a corps formed of 
civilians, unused to the discipline and habits of military 
life, which likewise failed. Several forms of sick-transport 
vehicles were tried, but only indifferently answered their 
intended purposes. Fortunately, as the troops were for 
the most part stationary during the war, the want of 
thoroughly organised ambulances was not felt to the same 
extent as it would have been had the operations been 
extended far into the interior of the country. The ex- 
perience of the Crimean war led to efforts to repair the 
T. — 84 
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defects which were then made manifest, fcjiuce that time 
a trained army hospital corps has been constituted, and 
much o£ the ambulance equipment has been revised. 

One serious impediment to perfecting an ambulance 
system is the costliness of maintaining, in time of peace, 
establishments which will only be required for use in time 
of war. All that can be done is to form a nucleus which 
can be expanded according to need when war breaks out. 
But even in Continental armies, Mith frequent wars pressing 
upon them, the urgency of giving close attention to the 
subject, and in countries where the existence of conscrip- 
tion furnishes a greater supply of men at less cost than in 
England, the deficiencies of the ambulance establishments 
have hitherto been so great in respect to the numbers and 
necessities of the wounded on occasions of great battles, 
that an extensive volunteer organisation, ivith national 
societies in every country of Europe, has sprung up for 
giving additional assistance. This is not the place to dis- 
cuss the advantages of such volunteer aidj but, if accepted, 
all who have considered the suliject well have admitted the 
necessity for its being placed under mihtary authority, and 
under distinct regulations, in order to secure maintenance 
of order and discipline. It is also generally admitted that 
volunteer aid to wounded soldiers is out of place in the 
ambulances, and can best be employed in the fixed ho.spitals, 
by which means some of the regular military persmnel 
may be set free for work in the field. 

One important step, taken a few years since, towards 
the ameboratioii of the condition of the wounded of armies 
in the field must be just mentioned. This was the Euro- 
pean Convention signed at Geneva in 1864, by the terms 
of which, subject to certain regulations, not only the 
wounded themselves, but the official staff of ambulances 
and their equipment have been rendered neutral; the 
former, therefore, not being liable to be retained as 
prisoners of war, nor the latter to be taken as prize of 
war. This convention has greatly favoured the develop- 
ment of ambulance establishments. 

The conditions of modem warfare have led to the need 
of army ambulances being arranged on principles different 
from what were applicable only a few years ago. The 
immensely increased range of rifles and artillery in the 
present day, the consequent extension of the area over 
which fire is maintained, the suddenness with which 
armies can be brought into the field from increased 
facilities of locomotion, the rapidity of their movements, 
the shortened duration of campaigns, the large numbers of 
wounded which have to be dealt wdth, not merely from 
the destructive qualities of the fire-arms, but from the 
vast forces collected on occasions of important battles, the 
increased proportion of severe wounds, — are aH circum- 
stances which have entailed need for revision of am- 
bulances and their administration. The ambulances must 
be so organised as to be able to keep up with the troops, 
and so disposed as in no way to interfere with their 
movements. They must be capable of meeting the wants 
of a partial or general engagement at any moment, and if 
the troops advance, must be prepared to accompany them, 
so as to he ready to meet future wants. 

Whatever the details of organisation may be when an 
important battle is fought, the ambulance system must 
admit of three help stations at least being established in 
rear of the combatants. There must be a station of limited 
chai-acter immediately in rear of the troops for attention 
to such wounds as entail speedy loss of life if no assistance 
be rendered; a second station, more remote, where tem- 
porary assistance of a more general nature can be afforded; 
a third, where more thorough attention can be given, and 
where the wounded can receive food and protection until 
tifiere are means of sending them away. Recently, in some 


armie.s, the ambulance airangements have been calculated 
for furnislimg aid at four stations ; and, indeed, owing to 
the increased range of fire, and the consequent distance 
between the help stations when only three are formed, the 
fatigue thrown on the bearers is so great, and the time the 
wounded are left without help so long, that the division 
of the ambulances into four stations has become almost 
essential. If this arrangement be followed, there will be 
— 1st, ih.Q field station, for help of prime urgency; 2d, the 
tramfer station, where the wounded will be transferred 
from the hand conveyances to wheeled vehicles ; 3d, the 
dressing station, where the provisional dressings will be 
applied; and 4th, the field hospital station, where defini- 
tive treatment will be adopted. 

The disposition and distances of these four ambulance 
sections must vary according to the nature of the battle, 
the configuration of the terrain, and other circumstances, 
but in a general way will be as follows : — 1st, the field 
station, in the numerate rear of the troops, moving with 
them, and therefore under fire; 2d, the transfer station, 
clear of the enemy’s rifle fire, but not too far for the 
bearers, and at a place practicable for waggons, from 800 
to 900 yards behind the troops engaged ; 3d, the dressing 
station, beyond range of artillery fire, at a spot easily 
reached by the ambulance waggons, and on the way to 
the fourth station, with a running stream or well at hand if 
possible, from 800 to 1000 yards in rear of Ho. 2 ; and 
4th, the field hospital station, at a place free from risk of 
being brought within the sphere of fighting, from 2 to 4 
miles m rear of the combatants. This last station may be 
at a farm or country house, or in a village, but should not 
be in a place of strategical importance, or in one Hkely to 
be blocked by the general transport of the army. When 
the four stations are in working order, as men fall badly 
wounded, those within reach will be placed on stretchers by 
the men told off for duty as bearers, and, after hasty inspec' 
tion by the field surgeon, and, as far as practicable, receiv- 
ing such help as is of vital importance, they will be borne 
to the second or transfer station, and placed in ambulance 
waggons, or on wheeled stretchers if they are in use. The 
hearers, then taking vacant stretchers, wiU return to the 
field station for more wounded. The wounded who have 
been transferred to the wheeled conveyances will be driven 
by the men of the ambulance train to the third or dressing 
station, and there receive whatever provisional dressing 
may be necessary before being sent on to the fourth or field 
hospital station, where definitive treatment will be adopted, 
and any surgical operations performed that may be re- 
quired. 

It is obvious that such a system of help can only bo 
carried out, with any approach to regularity and requisite 
speed, with ambulance establishments proportionate to the 
number of troops in the field, each ambulance being well 
organised, provided with a sufficient staff and complete 
equipment, and acting under the general supervision of 
an experienced director, whose duty it is to watch the 
varying events of the contest while it is in progress, and 
to order changes in the ambulance arrangements according 
as the troops advance, retire, or otherwise change position. 
Even with these advantages, the difficulties of adequately 
meeting the wants of the wounded must always be veiy 
great, owing to the rapid manoeuvres of the troops, the 
varying features of the ground over which battles are 
extended, and the rapidity with which the wounded fall ; 
hut without a proper organisation arranged beforehand, 
the difficulties are insuperable, and no help of much value 
can be afforded until aU fighting has ceased. 

_ Ambulance arrangements have to be modtiied to suit par- 
ticular military operations, such as when troops disembank 
on a hostile shore, on occasion of sieges, <fcc. 
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Ambulance Staff. — Tlie sclieine of ambulance adminis- 
tration and action just described involves the necessity of 
a staff comprising the folloiving inrsonnel, viz. : — 1 . 
Bearers of wounded j 2. Surgeons and attendants ; 3. 
Ambulance tram personnel ; 4. Ambulance police j 5. 
Servants to officers. 

Bearers of Wounded. — These are soldiers specially 
trained and told off for the duty of picking up and carry- 
ing the badly wounded on stretchers. In Continental 
armies special provision is made to meet this particular 
want, but under different systems in different armies. In 
the Prussian army companies of bearers, distinguished by 
a particular uniform, and denominated “ sanitats-detache- 
ments,” havo the duty assigned to them of gathering the 
wounded during battles, and carrying them to the dressing 
and field hospital stations. Each of these bearer columns 
consists of a nnhtary staff of officers for disciphne and 
direction, non-commissioned officers, buglers, and a large 
number of bearers ; a special medical staff, with assistants 
and dressers 3 a transport staff of non-commissioned officers 
and drivers, with a certain number of stretchers, wheeled 
stretcher supports, sick transport waggons, and store 
waggons for the carnage of instruments, dressings, and 
other necessary materials. Separate establishments exist 
for the field hospitals. In addition to these sanitary 
detachments, auxiliary sick-bearers [IlUfs-lcranlcentrager) 
are provided for service on occasions of great battles. To 
form these auxiliaries, four men in each company of every 
battalion of the army are practised at regular periods with 
the sanitary detachments in time of peace in the modes 
of picking up, temporarily attending to, and carrying 
wounded. These auxiliary bearers wear tlie uniform of 
their regiments, of which they perform the ordinary duties, 
but have a distinguishing badge on the left arm when 
serving as bearers. When a battle is imminent, the auxi- 
liary bearers fall out, are provided with stretchers and 
other needful apphaneos from the ambulance waggons, 
and act under the orders of the officers of the divisional 
sanitary detachments. The system in the Austrian army 
is very like that in the Prussian In the British army no 
Dorresponding establishment exists. The hosspital attend- 
ants belonging to the Army Hospital Corps are teamed 
in all that refers to the care of wounded men, but in time 
of war they will be too urgently needed for their duties in 
the field and fixed hospitals to be spared for duty as 
bearers of the wounded from the field to the dressing 
stations. The regimental handsmeu are generally regarded 
as available for these duties in tlie British service ; but 
though the army regulations order that bandsmen are 
liable to serve in the ranks on an emergency, they nowhere 
constitute them bearers of wounded, nor do bandsmen 
receive the necessary training to fit them for the duties. 
As it is understood that the ambulance arrangements of 
the British army are at present under consideration, this, 
with other details, will probably be shortly placed on a 
settled basis. 

Surgical Staff. — This section embraces the medical 
officers (administrative and executive), the dispensers of 
medicine, and the officers, non-commissioned officers, and 
men of the Army Hospital Corps. The last-named corps 
includes the dressers, nurses, cooks, and all the hospital 
subordinates who are required for the care, dieting, watch- 
ing, and protection of the patients, for the hospital cor- 
respondence, &c. The men act professionally under the 
directions of the surgeons; in respect of other matters, 
under their own officers. The constitution and duties of 
the several divisions and grades of the aimy medical 
department are shown in a special code of instructions 
known as the Army Medical Keguiations.” 

Amhdance Train — On tho officers and men of the 
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ambulance train devolve the duties of conducting the 
wheeled transport, and the mule htters and cacolets when 
such conveyances are used. In the British service theso 
duties are entrusted to the ordinary transjiort branch of 
the Control department. It has been recommended that 
the officers and men to whom these duties are entrusted 
should be specially selected and trained, as well as fami- 
liarised, to co-operate with the bearers and ambulance 
corps. They would thus form an ambulance train some- 
what like that which exists in the sanitary detachments 
of the Prussian army. 

Military Servants . — Orderhes are required as servants 
to the amMance surgeons and other officers, in order that 
they may give their time fully to the concerns of the sick 
and wounded. When special orderlies are not provided, 
men of the Army Hospital Corps usually act as servants to 
officers, — a bad system, for the whole time and services of 
these trained men should be devoted to their legitimate 
fmictions. 

Ambulance Police . — Many irregularities are liable to 
occur in the rear of troops engaged m a general action; 
not so much from acts of the troops themselves as from 
camj) followers, hired drivers, and others. The officers 
charged with the military discipline of the bearer, train, 
and hospital corps have other pressing duties to engage 
them on such occasions. In the British army it devolves 
on the provost-marshal to arrange for this service. 

Ambulance Equipment. — As before mentioned, ambu- 
lance equipment divides itself into two categories: — 1 . 
The medical and surgical equipment; 2. The equipment 
for the transport of wounded. These divisions will 
therefore be noticed separately, and the description will 
be confined to the equipment supphed in the British 
army for service in Europe. In India and in tropical 
countries special ambulance equipments are rendered 
necessary. 

Medical and Surgical Equipment , — This portion of am- 
bulance equipment consists of the articles necessary for the 
service of the wounded in the field itself, at the dressing 
stations, and in the field hospitals. It has to be distributed 
m forms such that it maybe readily conveyed to the places 
where it is required, and such also as will admit of its 
being heustily packed up and removed should the circum- 
stances of the field operations require it. At the samo 
time, these forms must be adapted for use at all seasons of 
the year, for passage over all descriptions of ground that 
troops can march over, and must he protected against the 
effects of exposure to all varieties of weather. 

It would occupy too much space to name the articles 
comprising this equipment. The special forms under which 
it is issued will be mentioned, and a brief explanation of 
them and the nature of their contents he added. 

The equipment is distributed as follows ; — Supplies of 
instruments, dressings, medicines, and restoratives, of 
first necessity, in small cases named “ medical field com- 
panions,” and in large cases named “field panniers,” of 
cooking utensils and other articles for field hospital service 
in “canteens;” of articles of light nourishment, stimu- 
lants, «Sizc., in “medical comfort boxes;” of hospital tents, 
bedding, and the bulkier articles of surgical equipment, in 
ambulance equipment carts or store waggons. In addi- 
tion, every soldier on taking the field is supplied with a 
“field dressing;” each surgeon carries a pouch-belt, ar- 
ranged both for distinguishing his functions and at the 
same time carrying his “po(iet case” of instruments; 
and each Army Hospital Corps man has his “orderl/s 
dressing-case.” Every wounded man has therefore on his 
person the means of a first dressing for his wound, every 
surgeon has at hand instruments for affording snrgic^ 
aid, and every ambulance and field hospital attendant the 
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moans of assLsting the surgeon in Ins duties. Moreover, 
wherever the soldier can go, there the first two forms of 
the surgical equipment — ^the medical field companion and 
the field panniers— can also be taken. The articles for 
use in the field hospitals, being earned in wheeled vehicle.s, 
can only move where the other transport of the army can 
be taken 

Medical Field Companims. — These are small cases car- 
ried by men of the Army Hospital Corps selected to accom- 
pany surgeons. They consist of two pouches and a wallet, 
worn nearly in the s-anie way as the pouche.s and belt-bag 
in which ammunition is carried by combatant troops. The 
two pouches, carried on the "vvaist-belt, contain small sup- 
jjlies of essential medicines and styptics; the surgical 
wallet, also canied on the waist-belt, and supported by 
valise straps, contains mateiials for surgical dressings and 
other articles. As these attendants are not armed with 
rifles, they can carry their valises and the medical field 
companions at the same time without inconvenience. With 
each medical field companion is carried, by a shoulder-strap, 
a water-bottle and a drinking-cup. 

Field Panniers. — These are tough wicker baskets covered 
with hide, each being 2 feet 2 inches in length, by 1 foot 
2^ inches in breadth, and 1 foot 4^ inches in depth. They 
are supplied in pairs, and aie arranged for being attached 
to a pack-saddle and carried on a bat-pony or mule. They 
are capable of being opened while on the animal in such a 
way that all the contents can be readily got at. The field 
panniers contain mstnimeuts for important surgical ojiera- 
tions, cliloroform, surgical materials (such as sphnts, ban- 
dages, plaisters, (fee ), a lamp, supplies of wax candles, 
restoratives, and medical comforts in concentrated forms, 
and other articles necessary for urgent cases at the dressing 
stations and field hospitals. Each pannier has a double 
lid, and the four lids of the two panniers, when they are 
laid on the ground, can be connected so as to form a substi- 
tute for an operating table. 

Field Hospital Canteens. — These are also supijlied in 
pairs, and are distinguished as A and B canteens. They 
are wmoden boxes nearly similar in size to the field panniers, 
so that, although usually carried in the equiiiment vehicles, 
they can, in case of need, be carried on the backs of b8.t- 
animals. Their contents consist of camp-kettles and other 
utensils for cooking purposes; tin plates, driuking-cups, 
and other such requisites; sets of measures and weights; 
a lantern of coloured glass for indicating the field hospital 
at night; together with various articles required for the 
service of patients in a tent or other field hospital. 

Medical Comfort Poxes. — These also are supplied in 
pairs, and resemble the canteens m shape and dimensions. 
The contents of the two are different, and they are there- 
fore marked Ho. 1 and No. 2 respectively. Each box is 
partitioned and fitted with cases or bottles with labels in- 
dicating their contents. These principally consist of 
essence of beef, groceries, arrowroot, preserved vegetables, 
brandy, wine, and sundry accessory articles. The wounded 
are supplied with the same rations as the healthy troops, 
and they are turned to the best account available for their 
nutriment, supplemented by such medical comforts as are 
named above. 

Ambulance Eqnipm&d Waggem. — In these vehicles are 
earned the tents for forming the field hospital in case of no 
building being available, with a supply of blankets, water- 
proof covers, and other articles of bedding for the patients. 
The canteens and medical comfort boxes are also carried 
in these vehicles. Certain implements, as reaping-hooks, 
spades, pickaxes, saws, which are constantly required when 
men are thrown so much on their own resources as they 
must be in campaigning, are also carried in the oquipmeiit 
waggons. 


Ambulance Equipment for the Transport of Wounded 
Troops. — ^The ambulance coiiveyances authorised for use 
in the British army are of four kinds. They are the foL 
lowing : — 1. Conveyances carried by the hands of bearem, 
called stretchers, 2. Conveyances wheeled by men, wheeled 
stretefiers; 3. Conveyances borne by mules, mvde Mters 
and mide caeolets; and 4. IVheeled conveyances drawn 
by horses, ambulance waggons. The forms of all these 
conveyances have been lately revised by a committee which 
was ajipointed in 1868 by iSir J Pakington, then Secretary 
of State for War, to inquire into the general question of 
ambulance and hosintal conveyances for the army, and 
the new pattern vehicles have now been authorised for 
use. ('T. ii>) 

AMELOT DE LA HOUSSAYE, Abradam NicoiiAS, 
historian and publicist, was born at Orleans in February 
1634, and died at Paris 8th December 1706 Little is 
known of his personal history beyond the fact that he was 
secretary to an embassy from the French court to the 
republic of Venice. At a later period he was imprisoned 
m the Bastile by order of Louis XIV. In 1676 he pub 
lished at Amsterdam his Histovre duGouvemem&nt deVenise, 
in three volumes. Under the assumed name of De la 
Mothe Josseval, he published in 1683 a translation of Fra 
Paolo Sarpi’s History of the Council of Trent. This work, 
and especially certain notes added by the translator, gave 
great offence to the advocates of the unlimited authority 
of the pope, and three separate memorials were presented 
to have it repressed. Amelot also published translations 
of Machiavel’s Frince, and of the Annals of Tacitus, besides 
several other works. 

AMELOTTE, Denis, a French ecclesiastic and author, 
was bom at Saintes in Saintonge in 1 606, and died Octobej 
7, 1678. Soon after receiving priest’s orders he became a 
member of the congregation of the oratory of St Philip 
Neri. In 1643 he published a Life of Charles de Goudren, 


second superior of the congregation, which by some of it*! 
remarks on the famous abbot of St Cyran, gave great 
offence to the Port Royalists. Another work, containing 
a vehement attack on the doctrines of the Jansenists, still 
further embittered the feelings of the party toivards him, 
and elicited from Nicole a se- ^ 

verely satirical reply entitled 
Id4e Genhale de V Esprit et du 

Livre du P. Amelotte. Amelotte a 

in revenge availed himself of his 

influence with the chancellor to « 

prevent the publication of the \\ * 

newly -completed Port Royalist w 

translation of the New Testament, J| 

which had therefore to be issued 

at Mons in Flanders. He thus i 

secured a free field for a transla- | 

tion of Ms own with annotations, ■ 

which appeared in 4 vols. octavo 

in 1666-8. The dedication to the * ^ 

archbishop of Paris contained an- ^ 

other abusive denunciation of the a^tuia am (the common biich>, 

Jansenists amentireious tlop, the mal© 

TAOB.8E. Under this name are 


included apetalous unisexual plants bearing their flowers 
in catkins (amenta). This group of plants includG.s 
trees and shnibs chiefly of temperate climates. It is 
divided into the following orders :-^SaUcacecE, willows and 
poplars ; Corylaceos or Gupuliferce, hazel, oak, beech, chest- 
nut, hornbeam, (fee.; Betulacecs, birch, alder; Casuarinacece, 
Gasuarina (beefwood); Aliingiaceac or Balsnmifluoe, liquid 
ambarj rlatanaeeoe, the plane; Jnglandaceoe, walnut; 
Garryartm Garrya ; Mynmccn- bf.g myrtle 
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O UR objoct iii this articlo is to take a comprehensive 
survey of the American continent in its physical, 
moral, and political relations. In attempting this, we s hn.11 
dwell at some length npen those great features and pecuhar- 
ities which belong to it as a whole, or facts which can be most 
advantageously considered in connection with one another. 
The new continent may be styled emphatically “ a land of 
promise.” The present there derives its greatest impor- 
tance fiom the germs it contains of a mighty future. It is 
this prospective greatness which lends an interest to the 
Western continent similar to that which the Eastern derives 
from its historical associations. But the Western continent 
also has its past, which abounds in points of interest relating 
to both the histone and prehistoric periods. Pacts show 
that although America may be called the New World in 
consequence of its having been the last to come under the 
general knowledge of geographers, it is from most other 
points of idew an old world. It abounds in the oldest 
known strata, it has yielded some of the oldest known 
remains of man, indicating that he has long been a denizen 
there; and it has afforded evidences of a civilised era, 
which may even have preceded that of Western Europe 
The new continent, when compared with the old, enjoys 
three important advantages. First, it is free from such vast 
deserts as cover a large part of the surface of Asia and 
Africa, and which not only withdraw a great proportion of 
the soil from the use of man, but are obstacles to communi- 
cation between the settled districts, and generate that ex- 
cessive heat which is often injurious to health, and always 
destructive to industry. Secondly, no part of its soil is so 
far from the ocean as the central regions of Asia and Africa. 
Thirdly, the interior of America is penetrated by majestic 
rivers, the Mississippi, Amazon, and Plata, greatly surpass- 
ing tliose of the old continent in magnitude, and stiU more 
in the facilities they present for enabling the remotest 
inland districts to communicate with the sea. 

In the physical formation of North and South America 
there is a remarkable resemblance. Both are very broad 
in the north, and gradually contract towards the south till 
they end, the one in a narrow isthmus, and the other in 
a narrow promontory. Each has a lofty chain of moun- 
tains near its western coast, abounding in volcanoes, with 
a lower ridge on the opposite side, destitute of any recent 
trace of internal fire ; and each has one great central plain 
declining to the south and the north, and watered by two 
gigantic streams, the Mississippi, corresponding to the 
Plata, and the St Lawrence to the Amazon. In their 
climate, vegetable productions, and animal tribes, the two 
regions are very dissimilar. 

The extent of the American continent and the islands 
connected with it is as followa : — 


S<luaie Eng. miles. 

North America 7,400,000 

South America 6,600,000 

Islands _ . ... 150,000 


Greenland, and the islands connected with it lying ) qqq 

north of Hudson’s Straits, may be estimated at .... j ’ 

14,950,000 

The American continent, therefore, with its dependent 
islands, is four times as large as Europe, and about one- 
third larger than Africa, but somewhat less than Asia, while 
it is nearly five times the size of the Australian continent. 
It constitutes about three-tenths of the dry land on the sur- 
face of the globe. It is characterised by having a greater 
length from N. to S. than any other continent ; and by 
the northern and southern portions being connected by a 


comparatively narrow strip of laud. South America has 
a more regular form, and as a mass is situated much 
farther east than North America. In South America the 
most central point lies in about 58° W,; but in North 
America the most central point would be in about 100° W. 



As regards continuity of land, America comprises some 
islands at the southern end ; a main continental portion, 
including South America, Central America, and North 
America; some islands off the north shore, and many other 
islands along the east and west coasts, those on the east 
being the most important. The most northern point of the 
mainland is that of Boothia Felix, in Bellot Strait, Yl° 65' 
N., 92° 25' W. The islands to the north extend beyond 
82° 1 6' N., 65° W., which point was reached by the “ Polaris” 
in August 1871. The southernmost point of the mainland 
is Cape Froward, which lies close to 54° S., 71° W. ; while 
Cape Horn, the most southern point of the islands, is in 5 6° S. , 
67° 20'W. The extreme points traced are consequently 138° 
apart; and the continental part stretches over about 126 
degrees of latitude. This corresponds to lengths of 8280 
and 7560 geographical miles respectively. The extreme east 
points of the continent are Cape St Eoque, in 5°28'S., 35°40' 
W., in South America, and Cape St Charles, in 62° 17' N,, 
55° 35' W., in North America. The most western point of 
Souih America is Point Parina, in 4° 40' S., 81° 10' W.; 
and of North America, Prince of Wales Cape, in 65° 30' 
N., 167° W. The greatest breadth of North America ia 
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between Cape Lisbiirno and Melville Peninsula: and of ( extent areas of subsidence, and smce those beds which 


fcionth America, between Pernambuco and Point Aguja. 
The narrowest part is 28 miles, at the isthmus of 
Panama. The nearest approach to the Old World is at 
Behring Stiait, which is 48 miles across, and shallow. 
On tlie east side the nearest point to the Old World is 
Cape St Eoque, which is opposite the projecting part of 
the African coast at Sierra Leone. Greenland is separated 
from the archipelago of Arctic America by a deep and for 
the most part broad sea, and seems nalnr^y to belong to 
the European rather than the American area. 

North America, with the general form of a triangle, natu- 
rally divides itself mto five physical regions : 1. The table-land 
of Mexico, with the strip of low country on its eastern and 
western ^ores; 2. The plateau lying between the Pocky 
Mountains and the Pacific Ocean, a country ivith a mild 
and humid atmosphere as far noiili as the 55th parallel, 
but inhospitable and barren beyond this boundary; 3. The 
great central valley of the Mississippi, nch and well wooded 
on the east side ; hare but not unfeitile in the middle; dry, 
sandy, and almost a desert on the west, 4. The eastern 
declivites of the Alleghany Monntaius, a region of natnral 
forests, and of mixed but rather poor soil; 6 The gi'eat 
northern plain beyond the 50th parcel, fonr-fifthsof which 
is a bleak and bare waste, overspread with inmmierable 
lakes, and resemhhng Siberia both in the physical char- 
acter of its suifaca and the rigour of its climate. 

South America is a peuiusiila likewise of triangular form. 
Its greatest length from north to south is 4550 miles, its 
greatest breadth 3200 , and it covers an area, as already men- 
tioned, of 6,600,000 squai'eEnglishmiles, ahoutthree-fourths 
of which lie between the tropics, and the otW fourth in the 
temperate zone. From the configuration of its surface, this 
peuinsula also may he divided into five physicd regions — 
1. The low country skirting the shores of the Pacific Ocean, 
from 60 to 160 miles in breadth, and 4000 in length. The 
two extremities of this territory are fertile, the middle a 
sandy desert, 2. The basin of the Ormoco, a country con- 
sisting of extensive plains or iteppes, called Llanos, either 
destitute of wood or merely dotted with trees, but covered 
with a very tail herbage during a part of the year. 
During the dry season flie heat is intense h®e, and the 
parched soil opens into long fissures, in which lizards and 
serpents lie in a state of torpor. 3. The basin of the Amazon, 
a vast plain, embracing a surface of more than Iwo millions 
of square miles, possessing a rich soil and a humid climate. 
It is covered almost everyivhere with dense forests, which 
harbour innumerable tribes of wild animals, and are thinly 
inhabited by savages, who live by hunting and fishing 
4. The great southern plain, water^ by the Plata and the 
numerous streams descending from the eastern summits of 
the Cordilleras, Open stq>pcs, which are here called Pampas, 
occupy the greater proportion of this region, which is dry, 
and in some parts barren, but in general is covered with a 
strong growth of weed s and tall grass, which feeds prodigious 
herds of horses and cattle, and affords shelter to a few wild 
animals. 5. The country of Brazil, eastward of the Parana 
and TJnigiiayjpreseutingaltemate ridges and valleys, thickly 
covered with wood on the side next the Atlantic, and open- 
ing into steppes or pastures in the interior. 

In our more partic^ description of the physical con- 
formatien, the geological structure, the mountains, rivers, 
and forests, and the climates of America, we shall first 
deal with the southern peninsula, as having the more 
strongly marked conditions. 

i. America The mountain areas of South America are, as a general 

,iIoTuii(uns, rule, those which have received the thickest a.fim'mnlfl.fa'n'nfi 
of sedimentary matter, and this tliicik nesa ig nearly pro- 
portional to their height. During the periods of tlie 
formation of such deposits, these aieas were to a great 


once formed the sea bottoms now constitute the highest 
peaks, tliese areas must have been subjected to subsequent 
upheaval. Vertical moveraonts of this kind have occurred 
agam and again, indicating that these areas are specially 
hahle to disturbance, either from comparative weakness 
or from the greater compaiative power of the moving 
forces The history of the mountain chains is almost co- 
extensive with that of the continent itself. In the sea the 
beds weie deposited horizontally, or nearly so ; and at ceitain 
interval the deposition was arrested, in consequence of the 
beds being uplifted above the sea. Each successive sub- 
mergence and emergence occupied a long period of time, 
durmg which the rocks were at one time faulted, folded, 
and metamorphosed, and at other times denuded both by 
the sea and by meteoiic agents. As a general rule, tlie strike 
or line of direction of the strata ran aiiproximately jiarallel to 
the trend of the shore hne on the large scale, and the dip was 
at right angles to then- direction. Dining each elevation 
the land was uplifted in a broad band, the axis of which 
ran parallel to the shore of the pea in which the beds 
were formed. The axes of the principal folds and faults 
usually run parallel to the stratigraphical axis or strike. 

The prmcipal ridges fonnod during the same period usually 
comcidc in direction with the stratigraphical strike of the 
bed forming them. In tlie mountains of South America, 
and especially in the Andes, several of these gi-oups of 
ndges, formed at different periods, combine to make up a 
single system of mountains. The high range of moun- 
tains which extends from the most soiithem parts of South 
America, and runs approximately on the same meridian 
of 73® to the isthmus of Panama, foims the Andes. These 
consist of a vast rampart, having an average height of some 
11,000 or 12,000 feet, and a width varying from 20 to 300 
or 400 miles. In most places the chain rises to heights 
of several thousand feet, and upon this chain rest two or 
throe prmcipal ridges of mountains, enclosing lofty plains 
or valleys, separate one from another by inomitain knots, 
which mark the spots where ndges boloiigiiig to different 
systems intersect. In one sense, the lofty plains of the 
Desaguadero, Quito, and others, aro valleys, sinco they are 
encompassed by mountains; but in a certain sense they 
are plateaus, since they form the broad sninmit of the 
range or platform on which the bounding ridges them- 
selves stand. Further details respecting the Andos are 
given under Andes, and in the geological remarks of tliis 
article. 

Throe branches or transverse chains proceed from the Transvffl 
Andes, nearly at right angles to the direction of the prin- 
cipaJ chain, and pass eastward across the continent, about 
the parallels of 18° of S. and 4° and 9° of N. latitude; 
thus forming the three natural areas of tho Orinoco, 

Amazon, and La Plata river basins. The most northern 
of these is “ the Cordillera of the coast,” which parts from 
the main trunk near the south extremity of the lake 
Maracaybo, readies the sea at Puerto Oabello, and then 
passes eastward through Caraccas to the Gulf of Paria, 

Its length is about 700 miles, and its medium height from 
4000 to 5000 feet; but the Siha de Caraccas, one of its 
summits, has an devation of about 8032 feet; and its 
western part, which is at some distance from the sea, 
contains the Sierra of Merida, 16,000 feet in height. The 
second transverse chain is connected with the Andes at 
the parallels of 3® and 4® north, and jiassing eastward, 
terminates in Erench Guiana, at no great distance from 
the mouth of the Amazon. It consists properly of a suo* 
cession of chains nearly parallel to the coast, and is someh 
times called the Cordillera of Parimd, but m named by 
Humboldt the “ Cordillera of the Cataracts of the Orinoco " 
because this river, which flows amidst its ridges in the 
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upper parts of its course, foniis tlie catamcts of Maypure of the Orinoco, the Amazon, and the La Plata rivers, 
at the point where it descends into the plains. Its mean Within this basin, and following close upon these old 
height IS estimated at 4000 feet above the level of the seaj rocks, are schists and quartzites, which are in all proba- 
Dut at about 70° and 75° W. longitude, it sinks to less than bdity of Silurian age. These enter largelyinto the transverse 
1000 feet, and at other points rises to 10,000. This cham ranges by which the central hollow is subdivided into three 
divides the waters of the Orinoco and the rivers of Guiana basins Within this again are sandstones and limestones, 
from the basin of the Amazon, and is covered with mag- usually ref erred to the Carboniferous period, which also form 
nificent forests. Its breadth is supposed to be from 200 part of the transverse ridges. A band of rocks of secondary 
to 400 miles, and it encloses aimdst its ridges the great age follow, some of which are believed to be Triassic, while 
lake Parimd, in longitude 60°, and several of smaller size, others are identified as Cretaceous. Tertiary beds, some of 
At the Caratal gold-field, which hes south of Angostura, Miocene date, together with Post-Tertiary beds, cover the 
the range is about 60 miles across, and the watershed largest part of the areas of the great river basins and the 
about 1100 feet above the sea. On a table-land forming hollows in the mountain range, and also occim on the sea- 
part of it, about the 67th degree of longitude, the Cassi- ward flanks of the principal chains, 
quiari forms an intermediate diannel which connects the By following the development of these beds, we shall be 
rivers Orinoco and Negro, so that, during the annual able to give a brief account of the growth of the present 
floods, a part of the waters of the foimer flows into the continent. In the Argentine Confederation a few bosses of 
latter. This smgiilar phenomenon was made known long gneiss protrude through the more recent beds constituting 
ago by the Spanish missionaries, but was thought to be a the Pampas. Granite, supporting gneiss and qnartate, 
fable till the truth was ascertained by Humboldt. The occurs along the coast of Chili. In Bohvia we find a 
length of this chain ls about 1600 miles. The tliird range of granitic mountains which have a general direction 
transverse chain leaves the main trunk near 17° 25' S , somewhat to the E. of N., and which are flanked on either 
and extends almost as far as Santa Cruz, near the river side by zones of gneiss and quartzite. The gneiss also 
Mamore. Some of the mountains in the western part are prevails along the shores of Peru, Ecuador, and New 
of considerable height. South of this range are a number Granada, or, to call it hy the name which it received in 1861, 
of ridges having an east and west direction, an average Columbia. The gneiss is again seen at the eastern base 
height of about 10,000 feet, and terminating in the plams of the Andes, in the last-mentioned State, associated with 
near the Paraguay. This country, which divides the waters quartzites, and both these can ho traced along the Vene- 
of the Amazon from those of the Plata, is a broad plateau znelan coast. Gneiss is largely developed near Angostura, 
of elevated land, rather than a distinct moimtainous ridge, and has a strike approachmg E and W. At Limones, 
and consists of low hills or uneven plains, with very Lttle which is near the Caratal gold-field, the country consists 
wood, presenting in some places extensive pastures, and in largely of granite and gneiss, which latter lies here a little 
others tracts of a poor sandy soil. Its average height to the E or to the W. of N. In Brazil the gneiss forms a 
probably does not exceed 2000 or 3000 feet above the long band from Bahia to the southern portion of the pro- 
level of the sea. vince of Santa Catharina. Near the coast it rests upon 

The mountains of Brazil, which are of moderate height, and apparently passes into granite; but towards the west, 
and occupy a great breadth of country, form an irregular as far as the Mantiqueira chain, it gradually becomes more 
plateau, bristled with sharp ridges running in a direction and more schistoid. Gneiss, again, is met with in the 
approximately parallel to the eastern coast, connected by mountains which stretch through the Bolivian provinces of 
offsets running in a more or less east and west direction. Moxos and Chiquitos. It has not been ascertained if these 
They extend from 5° to 25° of south latitude, and their ex- older rocks appeared above the waters before the deposi- 
treme breadth may be about 1000 miles. Between Victoria tion of those which follow, and which wiU next be noticed, 
on the north and Morro de St Martha on the south, a range In Chili the succeeding rocks ai'e slaty schists. In 
with numerous ciiivcs lies a little way back from the coast, Bolivia the moimtainous district crossing the country is 
and is, for the greater part of its length, known as the largely composed of talcose schists, which, where exposed 
Sierra do Mar; somewhat farther inland is a higher range, to the weather, have formed by their decomposition a 
the different parts of which have different names, hut layer of clay; in advancing from the east towards the west 
it is best known as the Sierra de Mantiqueira. It con- the schists become more and more crystalline, and are at 
tains the highest peaks in Brazil, amongst which may last replaced by ^eiss. This, as has already been steted, 
be mentioned Mount Itacolumi, famous for the gold and rests against granite, on the west side of which gneiss is 
diamond yielding strata in its vicinity; the Kco dos a^n brought in by an anticlinal arrangement of beds, 
Orgaos, which is 7700 feet high; and Itambe, 8426 feet and dips beneath a thick mass of schists, which constitute 
Some of the peaks are believed to be even higher. West the great bulk of the Andes m this district In this 
of this the uplands of Brazil stretch far into the interior, mountain range the lower portion of the formation is 
and at length sink into the great central plain through mainly siliceous schist, alternating with beds of compact 
which flows the Paraguay and its tributaries. quartz; above this come talc-bearing quartzites, alternating 

Gfeology. Although large areas of South Amaica remain a? yet with slaty schists, which latter become more and more 
unexplored by geologists, the researches of D’Orbigny, prevalent as we ascend in the strata, and at last constitute 
Humboldt, Boussinganlt, Darwin, Eorbes, Agassiz, and the predominating rock. They form, indeed, the crest of 
many other travellers, suffice to give an approximately cor- the range ; the thickness of the formation may be roughly 
rect general view. This is mainly owing to the simplicity estimated at 10,000 feet. These rocks are much dis- 
of the stratigraphy of the country. The same groups of iurbed and faulted against other and probably newer 
rocks spread over such extensive areas, that, from what is rocks, which with them constitute the great bfilk of the 
seen in the areas which have been examined, we can safely lofty eminences in the range of which Mount Illimani 
infer the general condition of those which have not been forms so conspicuous a feature. The lower argillaceous 
explored. The general disposition of the rodb is as fol- sdnst, which is associated with gneiss all along the Pacific 
lows: — ^The oldest rocks, which are Pre-Silurian, possibly coast from lower Peru to Panama, possibly belongs to this 
Laurentian, form the outermost rim of the continent, of group of rocks. In the high vMleys of Ecuador the oldest 
which the N.E. and S.E. corners have probably been swept rocks visible are granite, gneiss, and schists, which are fre- 
eway. These corners now correspond with the mouths quently in a vertical position. The schistose group appears 



i()72 a M Jll 

to be absent on tbe east side of tlie Andes in Columbia, as 
also along the coast of Venezuela. In the mountain range 
south of the Orinoco, honibleiide, talcose, and mica schists 
again appear on a large scale, more especially in the Caratal 
district, where auriferous veins occur. In Brazil the mi- 
caceous and talcose schists enter into the composition of 
the Mantiqiieira chain and of the uplands to the west, 
they probably pass beneath the valley of the Panama, smce 
they occur to the west of it, and extend through the pro- 
vinces of Goyaz and Matto Grosso, so as to approach within 
a moderate distance of the similar strata in Bolivia They 
are associated with talc-bearing quai tzites, which are famous 
for the diamonds and auriferous particles they have yielded 
in the district around Mount Itacolumi. The soil is 
usually a clay, such as would result from the decomposition 
of talcose schist; but we shall have occasion to refer to the 
soil of South America subsequently Some of these rocks in 
various parts of the continent have yielded Silurian fossils 
Facts are not sufficient yet to wairant the correlation of 
these strata with those of other countries, or to settle how 
far they belong to distinct geological periods. The pre- 
valent strike of the rocks is about east and west, but some- 
times the strike approaches to a north and south direction. 
At any rate, the rocks which overhe them do so uncon- 
formably, indicating that, prior to the deposition of these 
newer rocks, land had appeared at least once on areas now 
constituting part of South America. At this early date 
the continent was repiesented by a few islands only; one 
corresponded with part of Brazil, another with parts of 
Venezuela and Columbia, perhaps a third more or less 
with Peru, Bolivia, Ecuador, and Chili, while a few small 
islands appeared where now we have the Pampas. These 
were the nuclei around which the present land has accnmn- 
lated, and already we see faint indications of the existing 
outiine and broad geographic features of the future con- 
tinent. 

The next group of rocks are always in stratigiaphical 
discordance with those beneath them; and, in consequence 
of the highly metamorphosed condition of those on the 
west side of the continent, it is difficult to correlate them 
with the rocks of Brazil. In the Andes of Chili they are 
represented by enormous stratified masses of quartzose 
porphyries, which there is good reason to beheve are 
metamorphosed argillaceous schists and felspathic sand- 
stones, into which rocks they have been seen gradually to 
pass. These porphyries not only form the great bulk of 
the principal chain of the Andes, but also the smaller 
chain on the west, the interval between them being formed 
by the longitudinal valley of Chili. Further west they 
rest on syenitic rocks, beyond which come the older rocla 
already noticed. On passing into Bolivia, we find that to 
the west of the great fault developed there, the beds con- 
sist of micaceous sandstones and dark bituminous schists, 
which are believed to be the equivalents of the porphyries 
of Chili. Such formations constitute the west slope of the 
Andes from Sorata to Illimani, and also form two bands, 
one stretching from Illimani to Cochabamba, the other 
between Calamarca and Onayanta. Towards the west they 
dip beneath black hituminonsand siliceous Hmestones, which 
are well developed near Tiahuanaco. Carboniferous strata 
with seams of coal occur near Pisco and Arequipa in Peru. 
In Brazil the beds which succeed those previously men- 
tioned are quartzites, rich in mica and magnetic oxide of 
iron; talcose schists ; and crystalline limestones, containing 
a great deal of talc. These rocks form the highest regions 
.and loftiest peaks in Brazil. Unconfonnably upon these 
rest micaceous sandstones and argillaceous schists, which 
occupy the western part of St Pa^ province between Ytu 
•and the banks of the Parana. In Mount Arasoyaha and 
iBome other places, a carboniferous limestone succeeds Mid 


K I G A [s. AMERICA. 

is overlain by a thick white or yeUowiah sandstone, siliceous 
limestones, and bituminous schists. The limestones occupy 
most of the area between the Uruguay and the Parana. In 
the Diamantina district the carboniferous limestone is over- 
lain by red sandstone, which belongs to the succeeding 
group of beds. The beds in Brazil appear to be fuller than 
tiiose on the west side of the continent, and represent pro- 
bably both the Devonian and Carboniferous periods. Bocks 
of this age are also exposed in a narrow band round por- 
tions of tlie basjn of the river Amazon. The strata next 
in succession are of secondary age. The lowest formation 
is a red sandstone, which is spread over a very extensive 
area. It is remarkably well developed in Chili, where, 
together with more recent beds, it is a marked feature in 
the crest of the Andes In the small chain to the west it 
is associated with conglomerates. In the small chain of 
Colorado, near Tiahuanaco, a thick conglomerate rests on 
the older limestones, and supports red sandstones and con- 
glomerates dipping west beneath marls. The red sand 
stone extends acioss the province of Carangas, and unin- 
terruptedly over both slopes of the western Cordillera. In 
the desert of Atacama the red sandstone, with the over- 
lying marls, forms a number of parallel chains directed north 
and south. Bed sandstones and conglomerates form the 
base of the Cordilleras of Qmto; they stretch north into the 
baams of the Magdalena and Cauca rivers, and east ovei 
the basin of the Orinoco. In the province of Bahia, and far 
away to the north, there is a great development of red 
sandstone. The age of these sandstones has been variously 
stated; their stratigraphical position would indicate a 
secondary age, and possibly they may be Triassic. After 
their deposition, and prior to that of the marls, syenitic 
rocks were introduced amongst the strata in the Andes, 
causing the red sandstones, as also the older sandstones 
and schists, to be converted into porphyries. This erup- 
tion was also accompanied by, and probably connected 
with, the formation of auriferous veins, the elevation of the 
strata, and the faulting of the rocks. The strike of the 
strata, as also of the faults, was about 8“ to the E. of N., 
hut subsequent movements have modified the direction in 
places. The red sandstone has a similar strike from 
Venezuela in the north to Magalhaens Strait on the south, 
and this favours the idea that all are of the same age. 
Several of the ranges in the Andes have a corresponding 
direction. As the sandstone is believed to underlie the 
basins of the great rivers, it appears that during its deposi- 
tion South America was still represented by a few large 
islands only. Its elevation gave rise to north and south 
trending mountains, whereby these scattered portions w'cre 
connected, and the Andes received their first development 
The great features of the continent were then first dis- 
tinctly marked out, and only a few gaps remained to he 
filled up. The next succeeding period, represented by 
strata, is characterised by saliferous and gypseous marls, 
which rest nnconfoxmably on the rocks beneath. In Chili 
they occur in the lower plains, or abut against the western 
spurs of the Andes; but they have been largely denuded, 
so that they now occur in isolated plateaux or basins, and 
there is a patch capping the lofty Aconcagua. It is stated 
that in Ohiii the marls, or at least some of them, are Liassic. 
In Bolivia, also, they form plateaux between San Andres 
and the mountains of Tarija. Here they consist of alter- 
nations of greenish marls and wine-coloured beds support- 
ing Hmestones, with interstratified beds of gypsum and 
sahferous day. There are beds of gypsum and limestone 
in the Orinoco plains. Marls are associated with marly 
sandstones in the Gulf of Bahia and in the plains of 
Reconcavo. These beds are arranged along strikes which 
are approximately east and west, and their elevation is 
apparently connected with the formation of chains running 
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in tlie same direction, as, for instance, most of tlie lateral 
spurs from the Andes. Some geologists think it is also 
connected with the east and west faults, through which, m 
the Andes, labradonte and hypersthenite rocks have been 
erupted. This eruption, it is said, has caused the metamor- 
phism of the calcareous rocks into crystallme limestones, 
marls into jaspers, and red sandstones into porphyries; and 
has also given rise to the copper-bearmg veins. Calcare- 
ous beds occu^iy large areas in Yeneauela, Columbia, and 
other parts of the continent Miocene strata occur in 
Venezuela, and probably in other districts. Finally, there 
are deposits of Post-Miocene date, which chiefly belong 
to the Post-Phocene and recent periods, and which cover 
most of the lower lands along the coasts and in the interior 
of the continent In Chili they occur in the valleys, and 
fill up the gulfs in the old granite range near the coast 
Here the succession is a calcareous sandstone abounding in 
marine shells and beds of lignite; above this is a pumiceous 
conglomerate, which passes in places into a pebbly con- 
glomerate, and then follow the marine sands which stretch 
Irom Coqunnbo across the desert of Atacama. The most 
recent formation is drift, which occurs in patches and sheets. 
In the valley plains of the Desaguadero there are clays and 
sandy marls overlain by pumiceous conglomerates, which 
near La Paz are surmounted by drift. Near this place the 
diift is many hundred feet thick, and formed of large 
blocks; but, on receding from the mountains, it passes 
into a sand which encircles the plains of the Desaguadero, 
which are chiefly formed by limestone deposits, such as 
concretionary limestone, which abounds in the fossil remains 
of plants and fresh water shells. The lacustrine beds ap- 
proximate in age to the marine tertiary beds near the 
coast. In Peru the pumiceous conglomerate is overlain by 
drift. Tertiary beds occur at Guayaquil in Ecuador, while 
in the valley of Quito there are enormous layers of pumice, 
scoriae, and drift, which last has yielded the remains of 
various Post-Phocene mammals and terrestrial shells. Drift 
withsimilarremains occurs in the lower grounds of Columbia. 
In the Gulf of Bahia there are recent beds; and near St 
Paul, as also in many other parts of Brazil, there are 
patches of lacustrine deposits. On the west side of the 
continent the pumiceous conglomerate is intimately con- 
nected with trachytes, and indeed is formed from them. 
It is intermediate in age between the lacustrine beds, 
the marine deposits near the shore, and the drift, which 
is in its turn covered by the more recent lava overflows ; 
and it is in this intermediate age that the upheaval of the 
principal cham of the Andes occurred. The ranges 
and faults which are assigned to this period, probably 
Pliocene or Post-Pliocene, run very nearly north and south. 
This elevation did not materially alter the extent of land 
west of the Andes, its general effect being to add a strip 
about thirty miles in width. On the east the change was 
great, since the larger proportion of the great centred plain 
then emerged, and thus connected the high lands on the 
east, west, and north into one great continent. The erup- 
tion of the trachytes, which form so marked a feature in 
the Andes, was accompanied by a metamorphism distinct 
in character from those of earKer ages. The rocks were 
then subjected not only to heat and water, but also to acid 
vapours, which changed the felspar into sulphates of 
alumina and iron, salt into anhyious sulphate of soda; 
and, probably, by freeing the chlorine and iodine, originated 
the (borides and iodides which are so abundant in the 
argentiferous veins. Since the drift there has been a slight 
elevation along a meridional axis. 

Such is a brief account of the growth of South America. 
We must, however, mention that Professor Agassiz and his 
coadjutors believe that the red soil and immediately under- 
lying beds, seen near Eio Janeiro and in the -^ey of 


the Amazon, are true glacial formations, and infer that 
the similar beds which are spread over such au enormous 
area iu South America have been formed under similar 
conditions. Professor Agassiz has found moraines and 
ice-transported boulders in various places in the mountains 
of Brazil, as also indications of valley glaciers. Professor 
Orton has found marme shells in these beds at Pebas iu 
Ecuador. 

The foregoing sketch indicates that there have been seve- Volcaaoes 
ral periods of volcanic activity , and that, so far as our present 
knowledge goes, such activity has only been manifested 
along the Ime of the Andes. Volcanic rocks have rarely 
been observed on the east side of the continent, but some 
of the Tertiary and Post-Tertiary beds of the plains contain 
matter which has been showered upon them during erup- 
tions, and which now forms a portion of the Pampean de- 
posits. At one period or other the whole system of the 
Andes has been subjected to volcanic disturbance, but at 
the present time the active volcanoes occur in groups more 
or less widely separated. The most southern active volcano 
is Corcovado, in 43° 10' S. There are, besides, some twenty 
or more volcanic cones, of which about a dozen are known 
to be active. Bolivia has one or two active vents, and 
Peru several; but it is in Ecuador, with its dozen igni- 
vomous vents, that have occurred the grandest and most 
frequent displays. Columbia has four or five volcanoes. 

With Hie exception of the Moluccas, no country in the 
world has had so many and so destructive earthquake shocks Earth 
as South America. But these are concentrated, both asaiiate 
regards frequency and strength, along the Andes, and more 
particularly their western slope. Comparatively few are felt 
m the plains to the east of them; but occasionally it 
happens that shocks are felt at points on the opposite slopes 
of this great range without being perceived in the inter- 
mediate h%her regions. Peru seems to be the principal 
focus of action; and next to it in importance as a seismic 
area comes Chili; but although some earthquake shocks 
spread over both these areas, there does not seem to be 
the community of action which we should expect between 
the two areas. In Peru the maxima of seismic intensity 
were in the decades ending 1690, 1610, 1660, 1690, 1710, 

1720, 1730, 1760, 1770, 1790, 1840, 1870. In Chili they 
occurred in the decades ending 1580, 1640, 1650, 1660, 

1690, 1730, 1780, 1800, 1820, 1840, 1850. 17early every 
other portion of the continent is subject to earthquakes. 

Bolivia, which lies between Peru and Chili, is compara- 
tively free from them, as also are Brazil, Patagonia, and the 
Argentine Confederation, but they are more frequent in 
Ecuador, Columbia, Venezuda, and the three Guianas. 

The mountaius of North and Central America wiE not N. Arne- 
detain us long. The ranges of Central America have no™®' 
rdation to the Andes, differing from them both as regards 
age and direction, which is generally N. 55° W., and beiag 
separated from them by gaps only a few hundred feet above 
the sea, and upwards of 100 miles wide. During the 
Tertiary period the mountains of N. and S. America had 
still l^s connection than at present, for where the isthmus 
now forms a bridge of land there was a broad strait, 
which lasted up to the end of the Pliocene, or heginning 
of the Post-PHocene period. Volcanoes are frequent in 
Central America; and basalt and other volcanic products 
cover a large portion of the country. The large develop- 
ment of trachytes indicates an earlier period of volcanic 
activity, during which most of the Tertiary strata were 
metamorphosed into porphyries. At any rata these rest 
upon cretaceous limestones. In many places the clays and 
sandstones of the Cretaceous age have been metamoiphosod 
into granite rocks. From Puebla to Durango the Mexican 
mountains no longer present the appearance of a chain, 
but spread out to a table-land or elevated plain, from 6000 
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to 9000 feet in height, and from 100 to 300 miles in 
breadth Across tins plain, close to the 19th parallel, sk vol- 
Volcsnoes canoes are distributed in a hue running east and west, as 
if a vast rent, estending from the Atlantic to the Pacific, 
had opened a passage for the internal fires of the globe at 
this spot. Two of those on the east side of the continent, 
with a group of four or five other cones lying between 
Jalapa and Cordoba, have an elevation cxceedmg 17,000 
feet, and are the only mountains in Neiv Spain that rise 
to the region of perpetual snow, -which commences here at 
15,000 feet above the level of the sea. JoruUo, the lowest 
of the sk volcanoes, rose suddenly ia the middle of a 
plniTi, in September 1759, after fearful concussions of the 
ground, which continued for fifty or skty days. Near the 
tropic the Mexican Cordillera divides into three parts. One 
runs parallel to the eastern coast at the distance of thirty 
or forty leagues, and terminates in New Leon. Another 
proceeds in a north-western direction, and sinks giadnally 
as it approaches the Californian GuK in Sonora, The -third 
or central Cordillera traverses Durango and New Mexico, 
divides the sources of the Pdo Gila from the Rio Bravo del 
Norte, and dies out before reaching the Rocky Mountains. 

In a recent scientific survey of the Rocky Mountains, 
conducted by Professor Hayden of Yale College, a higher 
peak has been discovered than was formerly known. Holy 
Cross mountain was computed to reach 17,000 feet above 
the sea, or 2000 feet higher than Big Horn (15,000), which 
has hitherto been supposed to be the highest of the chain. 
The greatest altitudes on the North American continent aie 
now said to be the following — St Elias (17,8601 in Alaska, 
Popocatepetl (17,884) in Mexico, Orizaba (17,337) in 
Mexico, Holy Cross (17,000), Rocky Mountains, Big Horn 
(15,000), and Mount Lincoln (1 4,300), both in the some 
chain. The Great Salt Lake of Utah is in 41® N. and 1 12® 
W., and has intensely salt waters. It is nearly 300 miles in 
drcumference, and its shores, for a breadth of several miles, 
are covered with an incrustation of very pure salt It lies 
in a basin, which measures about 600 miles each way, and 
<'ontains much fertile soil. 

If we mn a line westward across the continent of North 
America at the latitude of Delaware Bay (38®), ihe geolo- 
gical formations present themselves in the following order: 
— 1. Tertiaiy and Cretaceous strata on the shores of the 
Atlantic 2 Gneiss underlying these strata, and present- 
ing itself on the eastern slope of the Alleghany or Appalar 
chian mountains, but covered in |)arts by New Red Sand- 
stone j 3, Palaeozoic rocks, consisting of Silurian, Devonian, 
and Carboniferous strata, curiously bent into parallel fold- 
ings, with syncHnal and anticlinal axes, the crests of the 
latter forming the ridges of the Alleghany Mountains, which 
in this r^iou rise to the height of 2500 feet. Upon these 
Palaeozoic rocks rest three great coal-fields — the Appala- 
chian, that of Illinois, and that of Michigan, covering a 
large portion of the space between the Alleghanies and the 
Mississippi, and embracing collectively an area equal to 
the surface of Great Bntain. Prom the Mississippi west- 
ward to Utah the Palaeozoic rocks occur in great folds, be- 
tween which are extensive areas of Triassic, Oolitic, Creta- 
ceous, and Tertiary beds. In California -the rocks are 
chiefly metamorphosed secondary strata on which lie patches 
of Tertiary sediments. In British America there is an 
enormous development of the Laurentian and Huronian 
rocks, -which are the oldest yet discovered, and occupy 
most of the country immediately north of the large lakes. 
Newfoundland and the neighbouring British territories con- 
sist of Pre-Silurian, Silurian, Devonian, Carboniferous (which 
includes coal-fields of considerable extent), and Triassic 
rocks. The area north of about 40° N. is also covered and 
stre-wed with glacial drift and boulders. 

The Ozark Mountains resemble the All^ }in,-m’pp in their 
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mineral structure, containing the same rocks from the 
granite to the carboniferous, and probably upwards to the 
chalk. 

In no single circumstance is the superiority of America N. and g 
over the old world so conspicuous, as in the number and America! 
magnitude of its navigable livers. The Amazon alone dis- 
charges a greater quantity of water than the eight prin 
cipal rivers of Asia, the Yenesei, Indus, Ganges, Oby, Lena, 

Amoor, and the Hoang-ho and Yang-tse of China. The 
Mississippi, with its branches, affoids a greater amount 
of inlnnH na-dgatioii than all the streams, great and small, 
which irrigate Europe, and the Plata, lu this respect, may 
probably claim a superiority over the collective water of 
Afrien,. But the Amencan rivers not only surpass those 
of the Old World in length and volume of -ivater , — they 
are so placed as to penetrate everjnvhere to the lieait of 
the continent. By the Amazon, a person living at the 
eastern foot of the Andes, 2000 miles of dkect distance 
from the Atlantic, may convey himself or his property to 
; the shores of that sea in forty-five days, almost without 
effort, by confiding his bark to the gliding current If ho 
wish to return, he has but to spread his sails to the 
eastern breeze, wliich blows perennially against the stream. 

The navigation is not interrupted by a single cataract or 
rapid, from the Atlantic to Jaen, in west longitude 78° 
where the surface of the stream is only 1240 feet above 
the level of its estuaiy at Para. The part of North 
Ameria most remote from the sea is the great interior 
plain extending from the Rocky Moimtains to the AJle- 
ghames and Ihe lakes, between the parallels of 40® and 
50°, hut the Mississippi, Missouri, and St Lawrence, 
witii their branches, are wonderfully ramified over this 
region, and the Missouri is in some degree navigable 
to the centre of the continent. It is only necessary 
to cast the eye over a map of South America, to see 
t^t all the most sequestered jiarts of the interior are 
visited by branches of the Plata and the Amazon. These 
streams, having their courses in general remarkably 
level, and seldom interrupted by cataracts, may be con- 
sidered -without a figure of speech, as a vast systoni of 
natural canals, terminating in two mam trunks, which 
communicate -with the ocean at the equator and tho 35th 
degree of south latitude. Since tho invention of steam 
navigation, rivers are, in the truest sense of the term, 

Nature’s h^h-ways, especially for infaut communities, 
where the people are too poor, and live too widely dis- 
persed, to bear the expense of constructing roads. There 
is little risk in predicting, that in two or three centuries 
the Mississippi, the Amazon, and the Plata, will be -the 
sceuM of an active inland commeice, far suiqiassiug in 
magnitude anything at present known on the surface of 
the globe. The Mississippi is navigable for boats from 
the sea to the falls of its principal branch the Missouri, 

1700 nules from the Mexican Gulf in a direct line, or 
3900 by the stream; and the -whole amount of boat 
navigation afforded by the system of rivers, of which the 
Mississippi is the main trunk, has been estimated as 
equal to 40,000 miles in length, spread over a surface ol 
1,350,000 square miles. This, however, is perhaps an 
exaggeration; a navigable length of 35,000 miles may be 
nearer the truth. 

The Amazon contains many islands, is broad, and in the 
upper part so deep, that on one occasion Condamine found 
no bottom -with a line 620 feet long. At its mouth, two 
days before and after the full moon, the phenomenon called 
a £ore occurs in a very formidable shape. It is a high 
upright wave of water rushing from the sea, which no 
small vessel can encounter -without certain destruction. 

The estuaries of all these great American rivers open to 
the eastward; and thus Providence seems to have plainly 
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indicated tlial tlie most intimate commercial relations of 
the inhabitants of America should be with the western 
shores of the Old World It should at the same time be 
observed, that this position of the great rivers of America 
is but one example of a physical arrangement which is 
common to the whole globe j for it is remarkable that, 
in the Old World as well as in the New, no river of the 
first class flows to the westward. Some, as the Nile, the 
Lena, and the Oby, flow to the north; others, as the Indus 
and the rivers of Ava, to the south; but ihe largest, as 
the Volga, the Ganges, the Yang-tse, the Hoang-ho, the 
Euphrates, and the Amoor, have their courses to the east 
or south-east. This arrangement is not accidental but 
depends most probably on the inclination of the primary 
rocks, which, in aU cases where their dvrtcivcm approaches 
to the south and north, seem to have their steepest sides to 
the west and the longest dechvities to the east. We have 
examples in the Scandinavian Alps, the mountains of Bri- 
tain, the Ghauts of India, the Andes, and Ihe Eocky 
Mountains. 

The following table exhibits the lengths, size of the 
basins, and probable extent of the navigable waters of the 
greater rivers of Amenca. 


Tahlt of riitidjictl Amet'icifn Rive}% 



Len;^h, 

Area of 
basin, 

Nangablo 

vateis, 



aq miles 

miles. 

Mississippi to source of ) 
Missouii j 

4300 

1,350,000 

35,000 

St Lawrence througii the I 
lakes. 1 

2200 

600,000 

4,000 

Orinoco 

1800 

400,000 

8,000 

Amazon, not including Ava- ) 

gnay \ 

Plata, including TJmguay... 

4000 

2,100,000 

60,000 

2400 

1,200,000 

20,000 


The latitude and elevation of the land in each country, 
its position in reference to the sea, and the direction of the 
prevailing winds, are the chief circumstances which deter- 
mine the nature of the climate. We have already men- 
tioned that three-fourths of South America lie within the 
tropics, and the remaining fourth in the tempemte zone; 
but, in both divisions, it might he naturally inferred that a 
huge wall like the Andes, rising into the atmosphere to the 
height of two or three miles, and running across the course 
of the tropical and extra-tropical winds, would exert a 
powerful influence on the temperature, the hnjnidily, and 
the distribution of the seasons. This is actually the case; 
and it is this vast chain of mountains, with its prolonga- 
tion in North America, which affords a key to the most 
remarkable peculiarities in the climate of the whole con- 
tinent. The subject, which has been frequently mis- 
understood, admits of being explained in a very simple 
manner. 

The trade-winds blowing from the east occupy a zone 60 
degrees in breadth, extending from 30® of N. to 30® of 
S. latitude. Beyond these limits are variable winds; 
but the prevailing direction in the open sea, where no acci- 
dental causes operate, is well known by navip.tors to be 
from the west. Now these winds are the agents which 
transport the equable temperature of the ocean, and the 
moisture exhaled from its surface, to the interior of the 
great continents, where it is precipitated in the shape 
of rain, dew, or snow. Mountains receive the moisture 
which floats in the atmosphere ; they ohstruct and lift the 
aerial currents, and by causing a reduction of temperature, 
favour precipitation. Eain, accordingly, in all countries 
fMls most abundantly on the elevated land. Let us con- 
sider, then, what will be the effect of a mural ridge like 
the Andes in the situation which it occupies, the 
region within the 30th parallel, the moisture swept up by 


the trade-wind from the Atlantic will be precipitated iu 
part upon the mountains of Brazil, which are but low, and 
so d^tnhuted as to extend far into the interior. The por- 
tion which remains will be borne westward, and, losing a 
httle as it proceeds, will be arrested by the Andes, and faU 
down in showers on their slopes. The aerial current 
will now be deprived of all the humidity which it can part 
with, and arrive in a state of complete exsiccation at Peru, 
where no rain will consequently fall. That even a much 
lower ndgo than the Andes may intercept the whole mois- 
ture of the atmosphere, is proved by a well-knoivn pheno- 
menon in India, where the Ghauts, a chain only 3000 or 
4000 feet high, divide smnmcr from winter, as it is called; 
that is, they have copious rains on their windwurd side, 
while on the other the weather remains clear and dry; and 
the rams regularly change from the west side to the east, 
and vice versa, with the monsoons In the region beyond 
the 30th parallel this efiect will be reversed. The Andes 
will in this case serve as a screen to intercept the mois- 
ture brought by the prevailing west winds from the Pacific 
Ocean; rains will be copious on their slopes, and in 
Chili on their western declivities, but none will f^ on the 
plains to the eastward, except occasionally, when the winds 
blow from the Atlantic. The phenomena of the weather 
correspond in a remarkable manner with this hypothesis. 
On the shore of the Pacific, from Coquimbo, at the 30th 
parallel, to Amatapu, at the 6th of south latitude, no rain 
falls; and the whole of this tract is a sandy desert, except 
the narrow strips of land skirting the streams that descend 
from the Andes, where the soil is rendered productive by 
irrigation. From the 30th parallel southward the scene 
changes. Bains are frequent; vegetation appears on the 
surface, and grows more vigorous as we advance south- 
ward. “At Conception,” says Captain Hall, “the eye was 
delighted with the richest and most luxuriant foliage; at 
Talparaiso the hills were poorly clad with a stunted brush- 
wood and a poor attempt at grass, tlxe ground looking 
starved and naked; at Coquimbo the biushwood was gone, 
with nothing in its place but a vile sort of prickly pear 
hush, and a thin sprinkling of gray wiry grass ; at Huasco 
(latitude 28-^®) there was not a trace of vegetation, and the 
hills were covered with bare sand.”^ It follows from the 
principle we have laid down, that in this southern part of 
the continent the dry tract shoidd be found on the east 
side of the mountains, and such is the fact. At Mendoza, 
in latitude 32®, rain scarcely ever falls, and the district 
along the east foot of the Andes is known to consist chiefly 
of parched sands, on wliich a few stunted shrubs grow, 
and in which many of the streams that descend from the 
mountains are absorbed before they reach the sea. The 
whole country, indeed, south of the Plata, suffers from 
drought; but on the eastern side this is remedied to some 
extent by winds from the east or south-east, which bring 
occasional rains to refresh the soil. Prom Amatapu north- 
ward, on the other hand, the w^est coast is weU watered 
and fruitful; and this is easily accounted for. The line of 
the coast here changes its direction, and trends to the 
north-east as far as the isthmus of Panama, where the 
mountains sink to a few hundred feet in height, and leave 
a free passage to the trade-wind, which here often assumes 
a direction from the north-east, or even the north. The 
exhalations of the Atlantic are thus brought in abundance 
to the coast of Quito, wMch’is in consequeaice well watered : 
while the neighbouring district of Peru suffers from per- 
petual aridity. 

Out principle appHes equally to the explanation of some 
peculiar facts connected with the climate of North Ame- 
rica. The western coast of Mexico, as far as St Bias or 
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Mazatlan, in latitude 23° N., is well watered, because, 
the continent here is narrow; secondly, the table-land of 
Mexico, wbicb is much lower tbau tlie Andes of Cbili, is 
not so effectual a screen to intercept the moisture, and, 
thirdly, there is reason to believe that a bianch of the 
trade-wind, which crosses the low part of the continent at 
Panama and Nicaragua, sweeps along the west coast during 
part of the year, and transports humidity with it. But 
beyond tlie point we have mentioned drought prevails, 
Sonora, though visited occasionally by rains, consists of 
sandy plains without herbage, where the streams lose them- 
selves in the parched sod without reaching the sea , and 
even Old California, which has the ocean on one side, and 
a broad gulf on the other, and ought apparently to be ex- 
cessively humid, is covered with sterile rocks and sandy 
hills , where the vegetation is scanty, and no timber is seen 
except brushwood. This dry region extends as far as 33° 
or 34° N ; but immediately beyond this we have another 
change of scene. New California is in all respects a 
contrast to the Old. It is nch, fertile, and humid, 
abounding in luxuriant forests and fine pastures; and the 
other American possessions to the northward preserve the 
same character. How can we account for this singular 
diversity of climate, except upon the prmciple which has 
been explained, namely, that in all regions where ranges 
of monntains intersect the course of the constant or pre- 
dominant winds, the country on the windward side of the 
mountains will he moist, and that on the leeward dry; and 
hence parched deserts will generally be found on the west 
side of countries withm the tropics, and on the east side 
of those beyond them % Our hypothesis applies equally to 
the country east of the Eocky Mountains. For the space 
of about 3000 miles along the foot of this chain the surface 
consists of dry sands or gravel, sometimes covered with 
saline incrustations, almost destitute of trees and herbage, 
and watered by streams flowing from the mountains, which 
are sometimes entirely absorbed by the and sod. The 
central and eastern part of the basin of the Mssissippi 
would in all probability have been equally barren had the 
configuration of the land been a little different m the 
south, A tract of country extremely low and level extends 
along both sides of this river; and a poilaon of the trade- 
wind bloiving from the Mexican Gnlf, findmg its motion 
westward obstructed by the high table-land of the Cordil- 
lera, is deflected to the right, and ascends the valley of the 
Mississippi and Ohio, This wind, whose course was first 
traced by Volney, bears with it the humidity of the tomd 
zone, and scatters fertility over a wide region that would 
otherwise be a barren waste. 

Forests. The views on the subject of climate we have been un- 
folding will enable us to throw some light on an interest- 
ing point— the distribution of forests. We are induced to 
thmk, that in all countries having a summer heat exceed- 
mg 70°, the presence or absence of natural woods, and 
their greater or less luxuriance, may be taken as a measure 
of the amount of humidity, and of the fertility of the soil 
Short and heavy rains in a warm country will produce 
grass, which, having its roots near the surface, springs up 
in a few days, and withers when the moisture is exhausted; 
but transitory rains, however heavy, will not nourish trees, 
because after the surface is saturated with wat®, the rest 
runs off, and the moisture lodged in fhe sod neitiier Rinlrg 
deep enough, nor is in sufiicient quantity to famish the 
giants of the forest with the necessary sustenance. It may 
be assumed that 20 inches of rain falhng moderately, or at 
mtervals, will leave a greater permanent supply in the soil 
than 40 inches fading, as it sometimes does in the torrid 
zone, in as many hours. It is only necessary to qualify 
this conclusion by stating, that something depends on the 
subsoil If that is gravel, or a rock full of fissures, the 


water imbedded will soon drain ofl ; if it is clay or a com- 
pact rock, the water will remain in the sod. It must be 
lemembered, also, 
that both heat and 
moisture diminish as 
i we ascend in the at- 
j mosphere,whdeeva- 
I poration increases ; 
and hence that trees 
^ wdl not grow on 
very high ground, 
though its position 
in reference to the 
sea and the prevad- 
ing winds should be 
favourable in other 
respects. In speak- 
ing of the region of 
forests, we neither 
restrict the term to 
those districts where 
the natural woods 
present an unbroken 
continuity, nor ex- 
tend it to every place 
where a few trees 
grow in open plains. 

It is not easy to give a definition that will be always 
appropriate ; but in using the expression, we wish to be 
understood as applying it to ground where the natural 
woods cover more than one-fourth of the surface. 

The smaU map of America prefixed will enable the reader 
to follow our statements with ease. The long black 
lines show tbe positions of tbe chains of mountains , tbe 
shading represents the regions of forests , the dense forests 
being marked by the double shading, and tbe thinner ones 
by the open lines. The white spaces represent the lauds 
on which little or no wood grows. The equator and the 
parallel of 30° on each side are indicated by tJie horizontal 
lines marked 0 and 30. The arrows show the direction of 
the prevailing winds; but it must be remembered tliat, 
though the intertropical wind is assumed to have its course 
right from the east, this is only true at tlie equator, its 
duection mclining to north-east as we approach the northern 
tropic, and to the south-east as we approach tlie southern. 
In North America A is the woody region on the west 
coast, extending from latitude 35° to about 58°, and of 
unknown breadth. B, the region on the east side of the 
Eocky Mountains, partly a hare desert, partly covered with 
grass and dotted with trees. C, the forests of the Alleghany 
chain, thick on the east and south, and thin on the west; 
bounded by a curved line passing from St Luis, in Mexico, 
through LMce Huron, to the month of the St Lawrence, in 
latitude 50° N. The arrow at M points out the direction 
of the wind, which ascends the valley of the Mississippi, 
and nourishes the western part of these forests ; and 
arrow at E that which blows across the isthmus of Panama. 
D is the table-land of Mexico, graduating on the north- 
west into the dry plains of Sonora and California, aU bare, 
or nearly bare, of wood. E is the Llanos or bare plains of 
Caraccas, nearly fenced round with mountains. F C is 
the long strip of bare dry sands on the west side of the 
Andes which constitutes Lower Peru and the north part of 
Chili; and N is Amatapu, its northern boundary. H is 
the great region of forests which constitutes the basin of 
the Amazon, and occupies all the rest of Brazil. Near the 
equator the moisture is so excessive, that after 150 or 200 
inches of rain have fallen on the east coast, there is still 
sufficient humidity m the atmosphere to afford copious 
showers to all the country up to the Andes. Here, there- 
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fore, tlie woods reacli from side to side of tlie continent. 
But as we recede from tlie equator the humidity diminishes 
rapidly ; and though the continent becomes narrower to- 
wards the south, the supply of rain falls off in a still 
greater proportion, and tiie forests extend oyer a much 
.smaller space. At the foot of the Andes the forests ex- 
tend to 16° or 18° of S. latitude, on the east coast to 
25° or probably 30°. K L are the Pampas or open lands of 
Buenos Ayres, extending on the east side of the Andes from 
Cape Horn to the latitudes just mentioned. If we divide 
this region into three parts, the most easterly, refreshed 
by occasional rains from the Atlantic, is covered with a 
strong nutritive herbage , the second, which is drier, dis- 
plays a thin coarse wiry grass; aud the third portion, which 
extends to the Andes, receiving little or no rain, is nearly 
a desert : all the three are destitute of timber, but the sur- 
face of the third is dotted with dwarfish shrabs. I is the 
southern part of Cluli. Here the prevailing winds, which 
are from the west, coming loaded with the moisture of the 
Pacific Ocean, produce copious rains to nourish theheibage 
and the forests. This applies, however, chiefly to the 
country south of the 35th parallel. From that to Coquimbo, 
in latitude 30°, the wood is scanty. Beyond 50° on the east 
coast of North America, and 55° or 58° on the west, very 
little wood grows, in consequence of the rigour of the dunate. 

Moileratiug Great misapprehensions have arisen with regard to the 

III II lienees, climate of America, from comparisons being drawn between 
the east side of the new continent and the west side of the 
old. We have already pointed out the influence of winds 
blowing from the sea in modifying the state of the atmo- 
sphere over the land, both as to heat and humidity. When 
this circumstance is attended to, and when the east and west 
sides of the old and the new contments are respectively com- 
pared with one another, the difference is found to he small, 
and easily accounted for. In the torrid zone, and on the 
sea-shore, the temperature of both continents is found to be 
the same, viz., 82°; but in the interior the difference is 
rather in favour of America. There is no counterpart in 
the New World to the burning heats felt in the plains of 
Arabia and N. Africa. Even in the western and wannest 
part of the parched steppes of Caraccas, the hottest known 
region in America, the temperature of the air during the 
day is only 98° in the shade, which rises to 112° in the 
bandy deserts which surround the Bed Sea. At Calabozo, 
farther east in the Llanos, tho common temperature of the 
day is only from 88° to 90°; and at sunrise the thermo- 
meter sinks to 80°. The basin of the Amazon is shaded 
with lofty woods; and a cool breeze from the east, a minor 
branch of the trade wind, ascends the channel of the stremn, 
following all its windings, almost to the foot of the Andes. 
Hence this region, though under the equator, aud visited 
with almost constant rains, is neither excessively hot nor 
imhealthy. Brazil, and the vast country extending west- 
ward from it between the Plata and the Amazon, is an 
uneven table-land, blest with an equable dimate. At Bio 
Janeiro, which stands low, and is exposed to a heat 
comparatively great, the temperature in summer varies 
from 68° to 82° Fahr., and the mean is only about 
74°. Farther north, and in the interior, the Indim fibid 
it necessary to keep fires in their huts; and in the country 
near the sources of the Paraguay, hoar-frost is seen on 
the bill a rlnrin g the colder months, and the mean tem- 
perature of the year falls below 65° or 67°. On the de- 
clivities of the Andes, and on the high plains of Upper 
Peru, the heats are so moderate that the plants of Italy, 
France, and Germany come to maturity. Lower Peru, 
though a sandy desert, enjoys a wonderful degree of cool- 
uess, owing to the fogs which intercept the solar rays. 
At Lima, which is 640 feet above the sea, the temperature 
varies from 63° to 82°, but the mean for the whole year is 
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only 72°. In the plains of La Plata the mean temperature 
of the year is very nearly the same as at the corresponding 
north latitudes on the east side of the Atlantic. At Buenos 
Ayres, for instance, the mean annual heat is 19°‘7 of the 
centigrade thermometer (68° Fahr.), while that of places on 
the same parallel in the Old World is 19°-8. The range of 
temperature is probably greater in the basin of the Plata; 
but as we advance southwards, the diminishing breadth of 
the continent makes the climate approximate to that of an 
island, and the extremes of course approach each other. In 
the Strait of Magalhaens the temperature of the warmest 
month does not exceed 43° or 46°, and snow falls almost 
daily in the middle of winter, though the latitude corre- 
sponds with that of England. But the inference drawn from 
this, that the climate is unmatched for seventy, is by no 
means just, for the winter at Staten Island is milder than 
in London. In point of fact, the climate of Patagonia is 
ahsolutdy colder than that of places in the same latitude 
in Europe; hut the difference lies chiefly in the very low 
temperature of the summer. This peculiarity no doubt 
results chiefly from the greater coolness of the sea in the 
southern hemisphere; for beyond the parallel of 48°, the 
difference of temperature in the North and South Atlantic 
amounts, according to Humboldt, to 10° or 12° of Fahren- 
heit’s scale. If we push our researches a step farther, and 
inquire what is the cause of the great warmth of the 
Northern Sea, we shall be forced to admit that a very 
satisfactory answer cannot be given. Something may be 
due to the influence of the Gulf Stream, a minute branch 
of which is supposed to carry the waters of the torrid zone 
to the shores of Shetland and Norway; but such an agent 
seems too trifling to account for the phenomenon. The 
sum, then, of the peculiar qualities which distinguish the 
climate of South America may be briefly stated. Near* 
the equator the new continent is perhaps more humid than 
the old; and within the tropics generally, owing to its vast 
forests, the ateence of sandy deserts, and the elevation of 
the soil, it is cooler. Beyond the tropics the heat is nearly 
the same in tiie south temperate zone of America and 
the northern one of the old continent, till we ascend to the 
latitude of Cape Horn, where we have cold summers and 
a very limited range oS the thermometer. 

The mountain ranges of North America form two widely TTigEUnvig 
distant highland regions, separated from each other by the of N. 
vast interior plain, which contains, in its southern slope, 
the Mississippi with all its tributaries, and the other rivers 
flowing into the Gtdf of Mexico, while its northern part 
contains the great fresh-water lakes, and many rivers 
taking a northward course to Hudson’s Bay or to the 
Arctic seas. The watershed of this plain, dividing the 
streams that run into the Missouri and Mississippi from 
those communicating with the Saskatchewan, with Lake 
■Winnipeg, and with Lake Superior, is along a line from 
west to east nearly coinciding with the 48th parallel of 
latitude, and has a mean elevation of 1500 feet 

Along the whole of the western side, from near the 
mouth of the Mackenzie in the Arctic Ocean, and from 
Alaska on the Pacific shore, to the Isthmus of Nicaragua 
Mid Panama, that is, across 60° of latitude from north to 
south, extends with a grand double curve the continuous 
length of the Bocky Mountains, and others which prolong 
the line, having a position in North America similar to 
that of the Andes in South America, and shutting off, in 
some parts, a comparatively narrow portion of the con- 
tinent, with the Pacific diore, from tiie great central plain. 

But several minor ranges, branching off or confronting the 
pn'Timpi.1 mountain-ri(^e or backbone of North America, 
enclose large spaces of a table-land, traversed by the 
Columbia, the Fraser, and the Colorado rivers, with those 
which join t-baTn, and holding the Great Smt Lake of 
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Utah in its central hasin. The Cascade Mountains of 
Washington and Oregon, the Sierra Neyada of California, 
and the Coast Range prolonged through the Californian 
peninsula, have a general direction from north to 'south; 
win’io the Wahsatch, the Humboldt, the Blue Moun- 
tains, the Salmou River, and other ranges, stand rather 
across the table-land, or obliquely, from west to east. It 
may be convenient to speaJs of the former series, regarded 
altogether, as the general Pacific Coast Range, which we 
also observe to be continued northward, with some intervals, 
beyond latitude 60° N. to the peninsula of Alaska, pre- 
senting summits of increased height, that of Mount St 
Ulifla being above 17,000 feet, and Mount Fairweather 
nearly 15,000 feet. In the Cascade Range are Mount St 
Helens, north of the Columbia River, attaining an eleva- 
tion of 15,750 feet; Mount Hood and Mount Jefferson, 
about 15,500 feet. The Sierra Hcvada, at its northern 
extremity, where it forms an acute angle with the coast 
range, displays the lofty terminal peak of Mount Shasta, 
having an altitude of 14,400 feet. The minor Californian 
Coast Range nowhere rises to 4000 feet. The main Cor- 
dillera or spine of Western North America, which in the 
British Dominion and in the United States’ territory is 
called the Rocky Mountains, but which takes the name of 
the Sierra Madi-e in Mexico, and in the isthmus, farther 
south, IS sj)lit into two lower groups of a volcanic character, 
attains the height of 10,000 feet in Mount Brown, and 
16,700 feet in Mount Hooker, both near the 54th degree 
of latitude, above the source of the Saskatchewan river; 
but Fremont, in the Wind River gi'onp, between Oregon 
and Nebraska, is 13,660 feet high, and there are peaks of 
10,000 feet or 12,000 feet in Utah and New Mexico. 
The highest mountains, however, in North America, ex- 
celling even Mount St Elias, belong to a volcamc senes 
which crosses the table-land of southern Mexico from west 
to east, and of which the culminating points are Popo- 
catepetl, 17,884 feet, and Orizaba, 17,373 feet; while 
Agua, in Guatemala, rises to 1 3,000 feet. Thus we may 
remark, at each extremity of the Cordillera, at its nortti 
end, towards Alaska, and at its south end, in Central 
America, it is encountered by a cluster of volcanoes, 
Mount St Elias being one of this description, which exceed 
the height of the Rocky Mountains. The spaces enclosed 
between the main trunk and branches of this immense 
system of mountains are several hundred miles wide, and 
their surface is elevated 6000 feet or 6000 feet above the 
sea-level, as in the Utah lake-basin, the Nevada territory, 
and the plateau of Anahuac, or southern Mexico, whi^ 
last has an elevation of 6000 feet to 8000 feet, and has 
therefore a temperate climate vuthin the tropics. 

An outline merely has been given of the western high- 
land region of North America. The eastern highlands of 
this continent are mainly constituted by the AUeghanies 
or Appalachian system of mountains, with their dependen- 
cies, which are of no great height, the Black Mountain, or 
Mount Guyot, in North Carolina, being the highest, at 
6476 feet; but they extend nearly 2000 miles, from the 
Gulf of St Lawrence to the Gulf of Mexico, having a gene- 
ral direction from north-east to south-west. The sto^p of 
land, one or two hundred miles wide, between these moun- 
tains and the Atlantic coast, is of the greatest historical 
interest, as it includes the seats of all the older ’F^ngKgTi 
settlements on this continent, which seems destined for 
the grandest dwelling-place of our nation. North of the 
Gulf of St Lawrence, through the peninsula that terminates 
with Labrador between the Atlantic and Hudson’s Bay, 
the Appalachian system of mountains is continued, or 
r^umed, m a range called the Watchish, only 1500 feet 
high, but in the severe climate of that region covered with 
perpetual snow. The AUeghanies, south of the St Law- 


rence, including the Green Mountains of Vermont and the 
White Mountains of New Hampshire, arc not so much a 
Aliate of mountains as a long plateau, crested by several 
different ridges, and intersected by wide valleys of con- 
siderable elevation, but altogether on a much smaller scale 
the highlands of Western America. East of the 
nver Hudson the mountains are chiefly granitic, with 
rounded summits, often covered with turf or moss to the 
top; they assume a more regular formation in Penn- 
sylvania, Virginia, and North Carolina, but again decline 
and break into detached groups in approaching their 
southern extremity in Alabama. Next to the summit in 
North Carolina, which is named above, Mount Washington 
in New Hampshire stands pre-eminent, with an altitude of 
6428 feet. The scenery of these “White Mountains” is 
very striking, especiaUy where the Saco river cleaves its 
way through the barrier of granite by a cutting two miles 
long, in one place only 22 feet wide, between lofty pre- 
cipitous walls. It IS in the “ Green Mountains,” succeed- 
mg these to the west, and giving their name in French to 
the neighbouring State, that the prevalent form becomes 
that of round humps on a broad base, with firs or shrubs 
growing on the slopes, and with scanty grass or hchens on 
the summits. Both these two contrasted groups of New 
England mountains enter the State of Massachusetts from 
the north; the Hoosac and Taconic extensions of the Green 
Mountains nse on the west side, while the White Moun- 
tains are continued by those of which Mount Holyoke and 
Wachusett are the most conspicuous; and between their 
parallel ranges is the Connecticut river, with the Housa- 
tonic, Mount Tom, and Blue Hills to overlook its lower 
course. These features of the countiy, though of far loss 
physical importance than the towering peaks of Colorado 
and California, will always be associated with the genuine 
traditions of English rural, domestic, and social life, trans- 
planted to the New World in the 17th century, and 
defended by a long struggle against stern nature and 
savage men in the early age of the American colonies. 
The natural boundary separating New England from the 
great’ and more modern State of New York is that noble 
river the Hudson, rising in the Adirondack Mountains, 
near Lake Champlain and the waters of the St Lawrence, 
hut pouring its beautiful and useful stream directly south, 
to the greatest of American commercial ports and cities. 
This river passes close by the Catskill and Shawangunk 
Mountains, from which is continued the general distribu- 
tion of the e''stem American highlands along the Atlantic 
states, but wit a more westerly declination from the coast, 
running through Pennsylvania, West Virginia, the borders 
of Tennessee, and North Carolina, the upper parts of 
Georgia and Alabama. It is in Virginia that the AJlo- 
ghames have their greatest breadth, which is about 160 
miles. They rise highest in N orth Carolina and Tennessee, 
and subsequently keep up a distinct line of position, across 
the cotton-growmg States, between those of the Atlantic 
seaboard and those of the Lower Mississippi This cir- 
cumstance, it may be remarked, has had most important 
effects on the political and military events of late years, 
in the results of the attempted secession of the slavehold- 
ing States from the Union. Another feature of physical 
geography, which probably conditioned -the earlier stages 
of that momentous civil struggle, in the disputes relating 
to the Missouri compromise and to the admission of Kansas 
as a free-soil State, is the existence of the Ozark range of 
mountains. These stand in the middle of the great Mis- 
sissippi valley, stretching across from northern Texas to 
Arkansas and the confluence of the Missouri with the 
Mississippi. By the elevation they give to the soil, in 
latitudes between 30° and 40°, as well as by the raised 
table-land of New Mexico and Arizona farther west, the 
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area of TJiutocl States’ ieiritory suitable for cotton planta- 
tions and for slave laborir was so far bmited, and confined 
to the shores of tlie Gulf of hfesico and the Atlantic sea- 
board. At tho same time, iii the latitudes north of these, 
between 40° and 50°, the whole vast prairie region from | 
the Ohio to the Eocky Mountains was adapted to the 
growth of corn, while it had such contmiiity and nmfor- 
mity of surface, and was so pervaded by the ^nd river- 
system of this middle plain of North America, that it 
could not well undergo political division. The entire 
West being thus secured to the Union, and the better 
part of the South being thus rescued from the curse of 
Negro slavery, by the moidding hand of nature in planning 
the distribution of mountain ranges and the level ground 
ah over this continent, wo may consider that the political 
and social destinies of the great English Eepubhc, vindi- 
cated in the civil war from 1861 to 1865, were predeter- 
mined 111 the formation of tlie land _ _ , 

Tho North American continent affords an interesting 
study of the geological changes and adjustments, by which 
the mighty work of preparation for what promises to be a 
noble development of humanity was slowly effected in 
the remote epoclis of the past. The oldest sedimentary 
rocks anywhere found on the globe are those which under- 
lie tlic whole of Canada, New Brunswick, and Newfound- 
land, the Labrador peninsula, and the country north of 
Lake Superior, perhaps also tho less explored regions of 
the far north-west towards the Arctic Sea. This series, 
named the Laiuentian, from the St Lawrence river, is per- 
ceived to exist m Europe only in a few scattered instances, 
in the Hebrides, and in Norway or Sweden. In North 
America it occupies the most extensive areas; the thick- 
ness of its beds is estimated by Sir William Logan at 
30,000 feet; it rises to hills or mountains 4000 feet high, 
and in the deep gorge of the Saguenay river, forms per- 
pendicular fibfffi of 1600 feet. Only one fossil animal, 
which has been called the Eozoon Oanadense, has been dis- 
covered to have left its trace in this most ancient bottom 
of tho primeval ocean; it was one of the Foraminifera, 
which covered its gelatinous body with a thin cru^ of 
caibonate of lime, having numerous holes or pores for the 
emission of its filament-members, with which to feel and 
to feed outside. Next to the Laurentian, but with a vast 
unknown interval of time, comes the Huronian or Lower 
Cambrian series. It is suggested by geologists that, as 
the vast level bed of the Laurentian sea was cracked hy 
internal changes of the earth’s density, these cranks threw 
up certain ridges along the surface of the present con- 
tinent, which laid a foundation for the principal moun^ 
ranges we have described. At the borders and extremities 
of these mountain ranges, it is evident that there_ were 
intense volcanic eruptions, producing great quantities of 
lava and conglomerate, basalt, greenstone, and other 
formations resulting from igneous action. He northern 
shores of Lakes Huron and Superior exhibit results of this 
kind; but it is in the table-lands between the Eocky 
Mountains and the west coast ranges, as in the singular 
lava beds near the Klamath, on the frontier of Oregon 
and North California, that volcanic forces have made their 
strongest marks on the earth. On the eastern side pf 
the grand Cordillera, between the sources of the Missouri 
and of the YeEowstone rivers, is a wonderful region of 
boiling springs or geysers, of sulphur beds and oth® 
natural curiosities, wHcb have recently been described by 
Dr Hayden, of tbe United States’ Government Survey. 
To speak more generally of the local arrangement of de- 
ferent geological formations, it may be remarked that 
crystalline rocks are spread over the western parts of North 
America, from Alaska to Nicaragua, and ov® the most 
northern parts, also including Greenland; but some of 


later date are found in the eastern or Appalachian range, 
consisting of felspatliic gneiss and quartz rocks, mingled 
with talcose and cliloritic sclnsts. The Palceozoic forma- 
tions occupy that middle part of the continent which Ees 
between the Eocky Mountams and the great lakes, as well 
as the shores of Hudson’s Bay, and some portions of the 
Atlantic coasts. With reference to the Lower Silurian or 
Siluro-Cambrian period, it is abundantly lUustrated by the 
Trenton and associated hmestones, which can be traced 
over 40° of longitude, their beds consisting entirely of 
debris of coral, shells, and crinoids, from the shallow 
inland sea, teeming with animal life, that once filled the 
whole level space between the Alleghanies and the Eocky 
Mountains, separated by these ridges from the Atlantic 
and Pacific Oceans, and sheltered from the cold Arctic 
currents by the northern Laurentian highlands. This 
space, which is now the central plain of Nortli America, 
comprising the prairies and the Mississippi valley, was then 
a coral sea with archipelagos of volcanic isles, resembhng 
that of Australasia in the South Pacific. The next forma- 
tion succeeding the Silurian presents immense deposits of 
sandstone and shale from the muddy waters troubled by 
subterranean motions; this is the Devonian formation, 
which in America has been called the Erian, on account of 
the great development of such beds south of Lake Erie. 
The deposits of this period in the western continent are 
stated to be 15,000 feet in thickness. They include the 
ftliff limestones, studded with calcareous corals of great 
size and beauty of shape, noticed by Sir Charles Lyedl at 
the falls of the Ohio, near Louisville; these limestones are 
estimated to extend, as an ancient coral reef, over 500,000 
square miles of the American middle plain. In the State 
of New York and in Western Canada there is the comi- 
ferous limestone, in which the imbedded corals have been 
replaced, in the cavities they once filled, by flinty horn- 
stones which present the perfect coral forms, as though 
cast in a mould. In the Carboniferous age the great 
internal sea of the continent was slowly changed into 
swampy flats and shallow lakes or ®eeks, and graduaEy 
filled with a rank vegetable growth, afterwards buried 
under later marine deposits and pressed into the existing 
coal-beds. Of this period there are very extensive de- 
velopments throughout the eastern half of the great middle 
plain to the Alleghanies. This portion of America seems 
to have been land, covered with the forests of that period, 
while the west®n half of the middle plain, a northward 
extension of the Gulf of Mexico, was still und® water. 
As the eastern half of North America, between the Mis- 
sissippi and the Atlantic, was thus in the Carboniferous 
era well r^ed out of the sea, it exhibits no traces of the 
succeeding P®miaa age, such as we find in Europe. The 
earliest periods also of Mesozoic time have failed to leave 
any record here, but their formations appear towards the 
western range of mountams in what was the bed of a 
Mediterranean Sea. It is, however, the Cretaceous system, 
with its characteristic greensand, its sands, clays, mar^, 
and soft grey limestones, that occupies most apace in 
Western America, between the meridians of 97° and 112°. 
These strata, overlaid sometimes by those of the Tertiary 
periods, extend through the country up the Missouri, the 
Platte, the Arkansas, and the Bed Eiv®, ^ to the Rocky 
Mountains; they also form parts of the plains enclosed by 
different mountain ranges beyond the Cor^era. Along 
the eastern side of the Appalackians tii®e is a broad belt 
of the Cretaceous formation, stretehing from the Ddaware 
across the upper parts of Virgiaia, Carohua, Georgia, and 
A-m pri g the fossil animal remains discovered in. 
this formation in North America, which are enumerated in 
a separate list, one of the most remarkable is that of the 
Mosasaurus, a combination of the serpent with the lizard 
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fonn, sometimes 80 feet in length, and of aquatic hahits. 
The Tertiary deposits, including the boulder day, prevail 
chiefly along the seaward districts, from Long Island, 
above New York, to the peninsula of Florida, and around 
the shores of the Mexican Gulf, and likewise on the Pacific 
shore from Lower California to Vancouver Island, also in 
some detached instances, as in Nebraska, m the midst of 
the interior plnin. The newer Phocene is met with m the 
southern part of Maine, and on the shores of LaJce Cham- 
plain. The drift formation hes mostly north of 40° lati- 
tude. Alluvial deposits are of great amount from the 
large rivers and lakes, especially m the delta of the Missis- 
sippi, which has an area of 13,600 square mdes, and must, 
by Sir Charles Lyell’s reckoning, have taken 67,000 yeMS 
for its composition, at the rate of the bringing down of solid 
matter by that mighty river. 

Slinerats. The mineral products of North America aie of unequalled 
richness and variety. Gold is abundant, to a proverb, in 
California, and likewise in Nevada and hlontana. It is 
also found in British Columbia, Mexico, Central America, 
and Canada, and sparingly in Virginia and South Caro- 
lina. Silver is obtained from Mexico in larger quantities 
than from any other country, it is supplied also by Cali- 
fornia. and by Honduras, and a vem of this metal is worked 
in Newfoundland Great masses of almost pure copper 
are found in the Huronian rock strata, the north and east 
shores of Lake Superior being the richest of copper-mimng 
regions; while New York State and Indiana possess a 
share of the same metal, and it is found among the wes- 
tern mountains in different countries from British Columbia 
to the isthmus. The iron ores of Pennsylvania, and those 
of Canada, including New Bnmswick, are of the greatest 
importance; the former are rendered more available by 
their occurring close to the beds of bituminous coal, giving 
materials for the manufacturing industry of Pittsburg; 
while anthracite coal is obtained from the eastern distri^ 
of Pennsylvania. It is estimated that one-third of tiie 
total area of this State is occupied by coal-Mds, which 
can scarcely be exhausted. Lead is found m Wisconsin, 
Hhnoia, and Missouri, in New York State, in Cana^ in 
California, and in Central America, as well as quicksilver; 
white zinc is got from Arkansas and New Jersey; both 
Canada and Mexico produce tin. Eeverting to the subject 
of coal, as having an intimate economic connection with all 
metallic wealth, it should be observed that the umted area 
of all the coal-fields in the United States is estimated at 
1 90,000 square miles, exceeding twentyfold those of Europe. 
The chief of these coal-fields are, first, the Appalachian, 
extending from the Susquehanna, in Pennsylvania, to the 
Tuscaloosa, in Alabama, along the west side of the Alle- 
ghany Mountains; the area of this coal-field is 70,000 
square miles, and its greatest thickness 2500 feet ; secondly, 
the coal-field of Michigan, about the centre of that State; 
thirdly, the extensive coal-field between the Ohio and the 
Mississippi, across the States of Indiana and Hhnois; 
lastly, the Iowa and Missouri coal-field, which occupies a 
large ^ace in the very centre of the continent Coal is 
found ^0 in Nova Scotia, in British Columbia, and Van- 
couver Island, and wherever the Upper Paleeozoic strata 
prevail in the geological structure. Butin the vast extent 
of British American territory north-west of Lake Superior, 
around Lake Winnipeg and up the Saskatchewan river, 
even as far as the Peace river, in latitude 66° N., it may 
be expected that manufacturing as well as agneultural 
prosperity will result from the use of immense stores of 
natural wealth existing in the soil of that long-neglected 
land, which is now proved to have a climate not more 
severe than the inhabited provinces of Canada The iron 
and copper, more especially of the Canadian Dominion, 
will employ and enrich, in all probability, at some future 
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period, a nation that may become greater in material 
resources than the most powerful kingdoms of Europe. 

In view of these prospects from the working of the useful 
metals, by the aid of that most useful product of the 
earth which supplies heat and mechanical force to the 
service of human industry, we may regard the Cabfoniian 
gold-fields as a matter of secondary importance. They 
have mdeed been surpassed by the productiveness of those 
in Australia and New Zealand. 

Nine-tenths of North America lying under the tempe- 
rate zone, the climate follows a different law from what is 
observed in the southern peninsula, and presents more strik- 
ing contrasts with that of the best known parts of the Old 
World. The long narrow region now denominated Central Central 
Amenca, which connects the two gi’eat divisions of the con- iwii Nonli 
tment, stretchmg from Panama to Tehuantepec, has 
general a very humid atmosphere; but, for a tropical coun- 
try, it must bo only moderately hot, as every part of it i-s 
within a small distance of the sea. At Vera Paz the rain.s 
fall dunng nine months of the year. Mexico is hot, moist, 
and unhealthy on the low coasts ; but two-thirds of its area, 
comprising all the populous districts, consist of table-land, 
from 6000 to 9000 feet in height. In consequence of this 
siTignlnr configuiation of its surface, Mexico, though chiefly 
witiWn the torrid zone, enjoys a temperate and equable cli- 
mate. The mean heat at the capital, which is 7400 feet 
above the sea, is 62|°, and the difference between the 
wannest and coldest months, which exceeds 30° at London, 
is here only about 12°; but the atmosphere is deficient in 
moisture, and the country suffers from drought. Beyond 
the parallel of 24° N. the western shores are hot and arid. 

In the extensive region lying between the parallels of 
30° and 50° N., which comprehends three-fourths of the 
useful soil of North America, we have three well-marked 
varieties of climate, that of Ihe east coast, the west coast, 
and the basm of the Mississippi. On the east coast, from 
Georgia to Lower Canada, the mean temperature of the 
year is lower than in Europe by 9° at the latitude of 40°, 
and by 12|° at the latitude of 60°, according to Humboldt’s 
calcuMtion. In the next place, the range of the thermo- 
meter is much greater than in Europe, the summer being 
much hotter and the winter much colder. At Quebec the 
temperature of the wannest month exceeds that of the 
coldest by no less than 60^° of Fahr.; while at Paris, which 
is nearly under the same latitude, the difference is only 31®. 

In the third place, the climate undergoes a more rapid 
change in America as we proceed from south to north, a 
degree of latitude in the middle of the temperate zone pro- 
duemg a decrease of annual temperature of 1°*13 Fahr. 
in Europe, and of 1° '6 7 Fahr. in America. The comparison 
is greatiy to the disadvantage of America when made in 
this form; but when the east coasts of the two continents 
are compared, the case is altered; the Old World is found 
to have no superiority over the New, for Peldn has still 
colder winters and wanner summers than Philadelphia, 
which is under the same latitude. It is the west coast of 
the new continent which ought to exhibit the climate of 
Europe ; and from the observations made, we have reason to 
believe that it is quite as mild and equable. At the mouth 
of Columbia river, in latitude 46|° N., it appears that 
the mean heat of the warmest month was aliout 62° Fahr., of 
the coldest about 36°, and of the whole year 61°. Now 
the place is under the same latitude with Quebec, where the 
snow lies five months, and the mean temperature during 
the three winter months is 18° below the freezing point. 

Ms single circumstance marks emphatically the contrast 
in the climate of the east and west coasts of North America. 

But tile mouth of Columbia river is also under the same 
parallel with Nantes at the mouth of the Loire ; and we 
have, therefore, good grounds to conclude that the west 


A M E E I C A 



Ziology: 

Mammalin 


Quadra- 

maua. 


CLIMIATB.] A M El 

coast of America, in tlie middle latitudes, has nearly as mild 
and equable a climate as the west coast of Europe. The 
climate of the great central valley, or basm of the Mississippi, 
has a considerable afiSinity to that of the east coast. It was 
long a matter of dispute in what the difference between the 
two consists, but this seems at last to have been clearly 
settled by the meteorological registers kept at the military 
posts of the United States. From a comparison of four of 
these registers, from posts near the centre of this great val- 
ley, with others kept on the Atlantic coast in tiie same 
latitudes, it appears that the extremes of heat and cold 
in the basin of the Mississippi are from 5® to 6° higher 
and lower than on the coasts of New England. The pro- 
portion of fair weather to cloudy is as 5 to 1 m favour 
of the east coast. The climate of the interior, therefore, 
exhibits in stiU greater excess those extremes of tem- 
perature which distinguish the eastern coast of this con- 
tinent from the western, and from the shores of Europe. 
The fourth region of extiartropical America includes 
the jiarts beyond Mount St Ehas on the west coast, 
and, in the interior, the plains extending from the 50th 
[larallel to the Polar Seas. The intensity of the cold 
in tliis tract of country is scarcely equalled by anything 
that is known under the same parallels in Northern Asia. 
The northernmost spot in America where grain is raised is 
at Lord Selkirk’s colony, on Bed River, in latitude 50®. 
Wheat, and also maize, which requires a high summer 
heat, are cultivated here. Barley would certeinly grow 
as far north as Fort Chippewyan, in latitude 58f“, where 
the heat of tho four summer months was found by Captain 
Franklin to be 4° higher than at Edinburgh. There is 
even reason to believe, that both this species of grain and 
potatoes might thrive as far north as Slave Lake, since the 
spruce fir attains the height of 50 feet three degrees farther 
north, at Fort Frankhn, in latitude 66°. These, however, 
are low and sheltered spots j but in this dreary waste 
generally, it will not be found practicable, we suspect, to 
carry the arts of civilised life beyond the 60th parallel; 
and the desirable country, capable of supporting a large 
population, and meriting tlie name of temperate, can 
scarcely be said to extend beyond the 62d parallel. At 
65° the snow covers the ground in winter to the depth of 
only two feet, but small lakes continue frozen for eight 
months. The sea is open only for a few weeks, fogs darken 
the surface, and the thermometer in February descended in 
one instance to minus 58°, or 90° below the freezing point. 
At Melville Island, under the 76th parallel, such is the 
frightful rigour of the climate, that the temperature of the i 
year falls 1° or 2° below the zero of Fahrenheitfs scale. It 
i.s a peculiarity m the climate of America, that beyond the 
parallel of 60° or 52°, it seems to become suddenly severe j 
at both extremities. At the one, summer disappears from j 
the circle of the seasons; at the other, winter is armed 
with double terrors. 

The zoology of America is especially interesting, on 
account of the contrast which exists between the faunas of 
the north and south portions of the continent — 2 . contrast 
which is especially exhibited in the case of the Mammalia. 
The zoological province which naturalists mark off as con- 
stituted by South America and part of Central America 
has been termed the neotropical region, and the area 
which has the nearest relationship to this is the Indian 
region. As regards South America, the Andes have 
the highest value as zoological boundaries; next to them 
in importance are the rivers, and then the confines of 
the forest region. The Quadrumana are well represented, 
and are especially characteristic of the forest region 
which principally prevails in the western half of the con- 
tinent. None are known to occur on the west side of the 
Andes south of Guayaquil. The sub-order Platyrhina is 
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peculiar to South America, and so far as research has yet 
extended, it is not known even to have existed on any 
other area. On the other hand, no catarhine or Icmurine 
Quaxirumana have yet been found in South America. Some 
of the lower forms of monkey appear to have some affinity 
with tlie Lemuridre, which occur in India, Africa, and 
Madagascar. There are two families, viz., tho Cebidse and 
Hapahdae, all the members of which axe strictly arboreal 
in habits. Some of these monkeys are the most highly 
developed tree-chmbers known, and m many cases they rarely 
if ever descend to the ground ; and since the monkeys of 
South America have never been seen to swim, it might be 
expected that the broad streams of the continent effectually 
limit the distnbutiou of certain monkeys. The largest 
species is Lagotlmx Humboldtii, so that as a whole the 
Amencan monkeys are smaller than those of Aain. and Africa, 
As they are the most powerful of arboreal Mfl.TTimn.b'fl., 
they rule the forests, and this may in part account for the 
scarcity of squirrels in this region. The Cebidae have a wide 
range, _ extending from the south of Mexico to the Uiuguay. 
They include the highest forms of American monkey, and 
its most specialised representatives are those which have the 
best adaptation for life in trees, as may be exemplified by 
Atelea, with its long limbs and prehensile tail This latter 
organ serves all the pu^oses of a fifth hand; the under 
surface is bare and provided with tactile papillae, so that a 
monkey not only holds by, but also feels with it. It is as 
mobile and flexible, and in its way as useful to this genus 
of monkey as is the trunk to the elephant. The genus 
includes numerous siiecics, the estimate of different natural- 
ists varying from 8 to 40, but about 10 species have been 
well established. Most of them occur in Brazil and the 
Gumnas, but each species generally has circumscribed 
limits. Thus A. paniseus occurs in the north-east corner 
of the continent, between the Bio Negro and the Amazon. 
On the south side of the Amazon its place is taken by 
another species, A, margimatus. A. BaHlethx occurs oil 
the Upper Amazon. Brachyteles is represented by a single 
species in South-East Brazfi. Several species of Lagothrix 
have been desenbed, although perhaps all arc but varie- 
ties of but one sped os. L. Ewmholdtii is confined to 
the Upper Amazon, west of the Rio Negro, and in some of 
the contiguous valleys of the Orinoco basin. Mycetes has 
six species, ranging from Guatemala to South Brazil. M. 
senuidus occurs on the north side of the Lower Amazon ; 
M. caraya on the Upper Amazon ; and M. hekeluth is the 
species which occurs near Paxa, and south of the Lower 
Amazon. AH the above genera have prehensile tails, with 
bare under surfaces. Nyctipithecus,withthreeorfourspecies, 
occurs in the upper portions of the Bio Negro, Amazon, 
and Orinoco basms. Callithrix ranges over the same 
ground, but also extends into South-East Brazil. Ohrysothrix 
occurs throughout the northern part of the region. The 
genus Pithecia (including Brachyurus) is represented by 
about 12 species in the Amazon basin. P. irrorata, is 
confined to the south bank of the Upper Amazon ; anothei 
species only occurs on the north side to the west of the Rio 
Negro. P. satanas is the species east of the Bio Negro, and 
there is a species Bmited to the south side of the Upper 
Amazon. The family Hapahdae, or marmosets, has about 
30 species, belonging to the genera Eapale and Midas, 
whidi range throughout the forests of South America. 
One species, E, (jsdipus, occurs iu Costa Rica, but this is the 
northernmost limit of the family. It seems that the 
distribution of the monkeys is restricted to the areas dad 
with continnons forests, so that the absence of monkeys in 
the Pampean, Andisian, and Peruvian sub-regions is mainly 
due to the absence of continuous forests. It is also notice- 
able that the sub-orders, families, and genera extend over the 
greater portion of the Brazilian sub-region; whereas in 
I. — 86 



682 


A M E E I 0 A 


[zoology. 


many iastances this sub-region is parcelled out into districts 
by tlic larger streams, which are characterised by distinct 
species. Hence it is probable that the coiitinuousncss of 
the forest area has lasted throughout the duration of those 
species, but not so long as the genera have existed ; and 
that those species which occur on both sides of the Amazon, 
llio Negro, and other largo rivers, originated at an earlier 
period than those restricted to one side. The want of 
means of communication with North America would account 
for the absence of monkeys in that region. Our space 
will not allow of our dweUuig so fully on the other orders, 
but we may notice that the arboreal habit is strongly 
marked in many, and that the stnetly arboreal groups are 
frequently represented in river-bounded areas by distinct 
species. It often happens that genera, both of vertebrates 
and invertebrates, which are elsewhere terrestrial, are 
represented in the Amazonian forests by arboreal species. 

Carnivora. The Carnivora do not present so marked a feature as regards 
distribution as the monkeys. The famihes Felidm, Canidae, 
Must elides, and Ursidse are represented; but the Hyoenid© 
and Vivorrid© are absent, unless Bassaris of Mexico be 
referred to the latter famdy. The Fehdie compnse two 
groups, oncfoimed of species which are uniformly coloured, 
the other of those which are striped or spotted. Fdis onca, 
tlie jaguar, is the laigost fehne animal of this region, 
and ranges from La Plata to Louisiana, and on both sides of 
the PeiTivian Andes. The puma or F. conedor is known 
everywhere from Patagonia to as far as 50® or 60° N., a 
range from north to south of about 110°, which is probably 
greater than that of any other mammal. F. pay eros(mox& 
on all the pampas of the southern portion of Sou^ America. 
F. mitis and F, Dimrura belong to South-East Brazil ; F. 
titjrina and celidogaster to the Amazon basin; while F. 
pardalts, F. eym, and F, yagomroundi range from Brazil 
to Texas. The Canidae family is represented by the genera 
loticyon and Ganis. The former comprises but one species, 
which is confined to Brazil, viz., 7. vemtinis, which is an 
aberrant fonn between dogs and badgers. The dogs com- 
prise (7. julatus, 0. cancrivorus, G. vetvlus, 0. fdvicavduSf 
C. am'OB, G. magellanicus, and one or two o&er species. 
The Mustelid© are not abundant, there being only a few 
species of each of the sub-families Mustelines, Lutrmie, and 
Melincej and among others Mustela frenata; two species of 
Galictis, a genus only found in this region; Lutra cUlemis 
and braMiensis; and several species of Mephitis helongmg 
to the sub-genus Thiosmus. Of Ursid© there occur Ursus 
omatus in Peru, and perhaps Ursus frugUegus; Frocym 
eancrivorus, Nasua, and Gercoleptes. The last two genera 
are characteristic of South America. In this order the 
species, with the exception of a few which range into North 
America, are restricted to this area ; but only four of the 
eleven genera are peculiar, the others ranging not only into 
North America, but also into the Old World. The latter 
genera do not form a prominent feature in the fauna, and 
the species have probably migrated from North America in 
comparatively recent times from a geological point of view. 

In the order Artiodactyla the sub-order Ruminantia is 
represented by a few species only of Cervus, belonging to 
the neotropical sub-genera Furcifer,Coassus, and Blastoceras, 
and even these only occur sparingly in the open tracts. 
There is nothing to represent the enormous herds of 
Antelopes and Bovid©, which are so characteristic of North 
America and portions of the Old World. Auchmiia, how- 
ever, is a characteristic genus frequenting the Andes, and 
is interesting on account of its being the only genus of 
Ruminants which is confined to South America. It is 
isolated and far distant from the other members of the 
family Camelid©, which are now special to Asia ; but, as 
we shall presently find, the gap in distribution and structure 
is supplied by the extinct species of North America. The 


chamcteristic genus Dicotyles is the sole representative in 
South America of the sub-order Oniiiivora and of the family 
Smd©, a family which is restricted (naturally) to the 
Neotropical, ^Ethiopian, and Indian legions. Another 
remarkable genus is Tapirus, which represents in this region 
the elephants and rhinoceroses of the Old World. Until 
recently, the tapirs of Sumatra and the Malay Archipelago 
were considered to belong to the same genus, but Dr Gray 
has proposed that the latter be ranked in a distinct genus, 
Rhinochffinis. There are several species of South American 
tapirs, VIZ., T. americanus, T. villosus, T. Laurillardii, 2\ 
Roidinii, and perhaps one or two others not determined. 
An allied form exiits in the isthmus of Panama, namely 
Flasmognaihus Bairdii, which is considered as the type of 
a distinct sub-family. There are no true Proboscideans in 
thm region. The order Sirenia is represented by tbe genua 
Manatus, of which three or four species occur in the Amazon 
and other large rivers. This genus is remarkable for its 
distnbution, since species belonging to it frequent tbe fresh- 
water streams of the opposite coast of Africa. Several 
species of dolphins and porpoises occur in the larger rivers ; 
some of them range up almost to their sources, and are 
strictly river species, being unknown in the adjoining seas. 
The presence of these cetaceans, together with the distance 
of the shores (several miles) and the high waves, impart tcf 
some portions of these rivers a more or less oceanic aspect. 
The order Bruta is abundantly represented in this region, of 
the fauna of which it constitutes the most marked peculiarity. 
Marsupialism is not a prominent feature in this region, but 
its presence is important, because it now occurs nowhere else 
out of the Australian region. It should be observed that the 
connection is stronger with the extinct marsupial fauna of 
Palsarctic regions than with the living one of Australia. 

The fossil and living mammalia of this region seem to 
incli(»,te that at present our knowledge of the extinct faunaw 
is very fragmentary. This is shown in various ways. 
None of the remains can be definitely assigned to an older 
period than the Post-Pliocene. The region was essentially 
the same as at present, zoologically, the same characteristic 
groups of platyrhine apes, rodents, cats, dogs, edentates, and 
opossums bemg represented; while the catarhine apes, 
insectivora, oxen, rhinoceroses, and other groups were ex- 
cluded, or at any rate are not known to have existed in it, 
so that its isolation from the other zoological regions must 
have commenced before the Post-Pliocene period. The extra- 
ordinary development of large forms allied to the sloths and 
ant-eaters ; the restriction of the Toxodontia amongst tho 
Post-Pliocene mammals, and of the subungulated Rodents 
among the living mammals to this region, — ^these and other 
facts would lead the palmontologist to bdieve that tlie area 
must have been inhabited by mammals during the period.s 
which preceded the Post-Pliocene, as far back, perhaps, a.s 
the Miocene or Eocene. The Toxodontia include the forms 
of Pachyderms most nearly allied to the Rodents, while tin* 
subungulated Rodents are those of the order which approach 
nearest to the Pachyderms. As both these groups occur 
here, and here only, we may reasonably expect to find 
genera partaking of the general features of both orders in 
beds of an earlier geological age in South America. The 
principal genera and species found fossil in this region are 
the following. In the Argentine Confederation we have — 

Macraudhenia patachonica. Felis longifrons. 

Glyptodon spinicaudus. Cams jirotalopex. 

davipes. avus. 

tubeiculatus. Mephitis primssva. 

pumilio. Ursus bouserensis. 

davicaudatus. Myopotamus bonmrensia 

clavatus. autiauus. 

asper. Ctenomys honfiereiisis. 

elongaxus. Lagostomus augastidena 

Machairodns neogeeus. Cavia hroviplicata. 



ZOOLOaY.] 


AMERICA 


683 


Megatherium americanum. 
Mylodon gjganteus. 
gracilis, 
robustus. 
darwinii. 

Scelidotbeiium leptoeeplialum. 
cuvien. 


Megalonys meridionalis. 

jeifersoni. 
Equus cmvideiis. 
devillei. 

Toxodon. burmeisten. 
owenii. 

I Mastodon humboldtii. 


Some of these also occur in Brazil, where species have 
also been found belonging to the genera GaUitludx, Oebus, 
Protopithecus, Chlamydothcrium, Coelogenys, Oolodon, 
Dasypus, JSquus 7ieo(/cei«s, Uquus priiicipcdis, Euryidon, 
Heterodon, lioplophorus, Myrmecophaga, ITeaodon, Pachy- 
theriuin, and Xenums. Eemains of many of these genera 
have also been found on the banks of the Eio Negro in 
Uruguay, and those of some, such as Mastodon, Equus, 
Auchenia, ckc., in Ecuador. As space forbids our dwelhng 
upon the points of interest which ibose fossil forms present, 
we pass on to the hsts of the extinct faunas of North 
America. 

The oldest spedcs yet found in North America belongs 
to Dromatherium, and was found in the Triassic beds of 
Virginia. Then nothing is known until we come to the 
Tertiary deposits which were formed in lakes along the base 
and in the midst of the Eocky Mountains and neighbouring 
ranges, and in the marine beds which lie nearer the pre- 
sent sea margin. The following lists are given by Dr 
Leidy,i who considers the oldest beds in Nebraska, which 
rest on the Cretaceous series, as of hliocene age. They 
contain Titanotherium pronti, Lophiodons, and several other 
forms which would induce us to regard them as Eocene. 
However, we follow his lists. The Miocene species are — 


Carnivora. 

Canidee. 

Amphioyon votua. 

gracilis. 

HymnodontMffl. 

Hyoonodon hoiridua. 

cTOontus. 

crucians. 

FelidfB. 

Drepanodon (Maubairodus) 
pumcBvus. 
(Maobairodus) 
occidontalis. 

Diuictib fulina. 

Eununantia 

OroodontidiB. 

Oreodon culbortsoni. 
gracilis, 
major, 
afflnis. 
iiybridus, 

Dullatus. 

Meryoocboonis propiius 
Loptaiiohcma major. 

decora. 

nitida. 

Agrochcendds. 

Agriochcerus antiqiiua. 

major. 

laturons. 

Oamelidaj. 

Poebrothcrium -wilsoni. 
Protomeryx halli. 
Mosehidffi. 

Leptomeiyx ovanai. 
Axtiodactyla. 

Suidse. 

Elotheriiim mortoni. 


Artiodaotyla. 

Suidse. 

Elotherium ingons. 

auperbum. 
loidyonuin. 
Poichccrua probua. 
Loiitoclicertie spootabilis. 
ITanoliyus poromus. 
AntbracotliendcB. 

Hyopotamus amerioanus. 
Anoplothondsa. 
Titanotherium prouti. 
Perissodaotyla 
Rliinocorotidte. 

Rhinoceros. 

Hyrooodon. 

TapiridfB. 

Lophiodou. 

Solidungulo. 

Anchitheriidoe. 

Anohitherium 

Anchippus. 

Hypohippus. 

Pomhippus. 

Anohippodus. 

Rodentia. 

Leporidee. 

PaliBolagus haydeni. 
Costoridoe, 

Palteocastor nobrascensis. 
' MuridoB. 

. Eumys elogans. 
Inaectivoro. 

ErinacidiB. 

Leptictis haydeni. 

Ictopa dakotensiB. 
Omomya carteri. 


Since this list was published numerous genera and species 
have been discovered in Wyoming and other districts in lEe 
far west from what appear to be the older or Eocene group 
of beds. Amongst these the most remarkable is the large 
Dinoceras mirabilis, an animal which had three pairs of 
horns, and which was intermediate in character between 
the Proboscideans and the Peiissodactylcs. There are also 
^ Joum, Acad. Nat. 8oi. Philadelphia, voL vii, 1869. 


several generalised forms in the foregoing lists, which present 
a fauna with numerous remarkable features, which we can 
only briefly allude to. It is quite distinct in character 
from the present South American fauna, and yet, like it, it 
has a strong Asiatic facies , at the same time it resembles 
in many points the older Tertiary fauna of Europe. The 
occurrence of rhinoceroses, camels, and musk-deer, is notice- 
able ; but its great feature is the abundance of oreodonts 
(which family is not known elsewhere) and of equine forms. 
The Phocene fauna consists of the following genera and 


species : — 

Carmvora. 

Canidee. 

Cams seeVTia. _ 
temerariua. 
vafer. 
haydeni. 

Eelidse- 

Pseudaelurus rntrepidu?. 
^urodon ferox. 

TJrsidse. 

Leptarctus primus. 
Ruminantia. 

OreodontidsB. 

Merychyus clegans. 

mcdius. 

major. 

Camelidaj. 

Procamelus robustus. 

occidentalis. 

gi'acilis. 

Homocamelus canmus. 
Megalomeryx rdobrareusis. 
Merycodus necatus. 
Cemdee. 

Cervns warreni. 


Ruminantia. 

Antdopidce. 

Cosoiyx fui'catus. 
Aitiodactyla. 

Suidse. 

Dicotyles. 

Peiissodactyla, 

Rhmoccrotidee 

Rhinoceros 

Proboscideee. 

Mastodon. 

Elephas. 

Solidungula. 

Equidm, 

Hipparion. 

Protohippus. 

Meiychippus. 

Equus. 

Rodentia 

CastoridiB. 

Castor. 

Hystneidas. 

Hystnx. 


The Post-Pliocene forms are — 


Ccimivora. 

Canidee. 

Cams. 

Felidee. 

Eelis 

Ursidee. 

Procyon lotor. 

priBcus, 

Ursua americanus 
amplideus. 
Arctodon pristinus. 
Mustelidse, 

Galera maci'odon. 
Ruminantia. 

Camelidfe. 

Cbmelops konsamw. 
CemdsB. 

Cervus virginianus. 
canadensis, 
torandua. 
americanns, 

CapndsB. 

Ovis mammillans. 
Ovibos moschatus. 
bombifrons. 
cavifroiis. 

Bovidee. 

Bison americanus, 
latifrona. 
antiquua. 
prisons. 
Artiodactyla. 

SuidsB. 

Dicotyles nasutus. 
Platjgonus compiessus. 
Penasodactyla. 

Tapiridra. 

Tapirus americanus. 
haysii. 


Perissodaotyla. 

Frobosoiaeis. 

Mastodon. 

Elephas. 

Solidungulo. 

Equidro. 

"Hipparioa venustum, 
Equus major, 
iratemus. 
paciflcus. 
convorsidens. 
tan. 

fossilis. 

Rodentia. 

Leporidm. 

Lepus sylvatica 
SciundiB. 

Arotomys monax 
Sciimis. 

Castoridsc. 

Castor canadensis. 
Castoroides ohioensis. 
Cavidse. 

Hydiochcems ajsopi. 
ChinchillidcB, 

Amblyrhiza inunduta 
Muridse 

Heotoma niagistor. 
Maisupialia. 

Dideljibys yirginiann. 
Edentata. 

Megatherium miiabile. 


dissinulis* 
validus. 
Megalocinua rodens. 
Ereptodon priaous. 
Mylodon harlani. 


Here it is observable that, while this fauna has a general 
resemblance to that of the preceding period, most of the 
genera are distinct. Several existing genera make theit 
appearance, as also a number of forms wMeh appear to have 
nugrated from South America, and after a temporary estab- 
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lislimeat to have disappeared. One remarkable feature 
is the abundance of horses, -wliich is such that North 
America may be regarded as the land of horses during the 
Pliocene and Post-Pliocene penod. 

'T. Arne- The existing mammals of North America must now be 

lica ; considered. We can only refer to a few of the more con- 

Marama la. species here. South America has numerous 

famihes peculiar to itself, but North America has none 
which are not also represented in South America. There 
are numerous representatives of the Ganidtn or dog family, 
such as the prairie, Mexican, and maned wolves, and 
several foxes, of which the Arctic, common American, cross, 
and silver foxes are of high commercial value on account 
of their furs. Amongst the cats are three or four species 
of lynx, which afford valuable furs. The beaver, though 
abundant in some places, is, like the bison, fast diminish- 
iiig before the encroaching steps of the colonists. The 
giizzly, the black, and the polar bears are common in the 
more mountainous and colder regions of tlie continent, and 
are much hunted by the fur traders Eacoons and Vir- 
ginian opossums are prevalent in the south portion of the 
United States The Eocky Mountain goat reigns supreme 
amidst the rocks m inaccessible fastnesses of the Eocky 
hfoiintain range, while the rein-deer, the elk, and the 
wapiti give a chaiacter to the mammalian fauna of the more 
level districts Further details respecting the mammals of 
North America will be found under the names of the 
separate countries, and those who wish for still fuller 
information may consult the works of Lord, Small, Muller, 
Harlan, and Allen on the mammals of various regions. The 
Qnadmpeds of North America by Audubon and Bachman, 
the articles by Gilpin in the publications of tlie Institute 
of Natmal Science at Halifax, Adams’ Field and Foi'est 
JiamUes, The North-West Passage by Viscount Milton and 
Dr Cheadle, Morgan’s work on the Beaver, and the nume- 
rous reports issued by exploration expeditions. 

Birds. The birds of America are very numerous in almost every 
great family. The researches of Wilson, Charles Lucien 
Bonaparte, Audubon, Eichardaon, Dckay,Blabston, Cassm, 
Gundiach, Lord Lawrence, Sclater, Salvm, and Baird, have 
beautifully illustrated the ornithology of North America; 
while those of Azara, Humboldt, Swainaon, Waterton, 
Edraonstone, Darwin, Landbeck, Philippi, Cassin, &c., have 
thrown great light on that of South America. The Nortli 
American species of birds akeady described amount to 
nearly 700 ; tlie species of South America are over 2300; 
so that we may fairly estimate the ornithology of America 
to include upwards of 3000 species. The fossil remains 
deserve particular notice. It is very probable that the 
footprints on the older secondary rocks of North America 
are those of birds. A large number of remarkable genera 
found in the Cretaceous rocks have recently been described 
by Professor Marsh and others. 

Ophidia The serpents of America are veiy numerous, and in- 
clude amongst others, the following genera :—Tortrix, 
Calamaria, Coronella, Xeuodon, Heterodon, Lycodon, 
Coluber, HerpetodryaSjPsammophis, Dendrophis, Dryophis, 
Dipsas, Tropidonotus, Homalopsis, Boa, Flaps, Trigones 
cephalus, Crotalus. 

Of these the genera Heterodon and Crotalus or rattle- 
snake are entirely peculiar to America, and the latter are 
by far the most deadly of serpents The reptilia of North 
America have been well described by Dokay and Hol- 
brooke. 

Tie North American saurians belong to the genera 
Crocodile, Alligator, Anohs, Skink, Agama, Tropidolepis, 
Ophisaunis, Leptophis. Of the Eanids there are Eana, 
Bufo, and Hyla. 

^ The North American and Asiatic regions form a zoological 
kingdom, according to Dr Strauch, which is characterised 
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by the prevalence of Emydes and by the presence of 
Trionychides. In the North American region there aie 44 
species dLStnbuted over four sub-regions — viz., the north- 
west part, which hes west of the Eocky Mountains , the 
north-east part, which hes east of them, the south-east part 
and the south-west part, which embraces Central Auienca 
South America and Australia together form another king- 
dom, characterised by the prevalence of Chelydes, and the 
total absence of Trionychides. There are about 35 species 
in tlie South American region. 

The multitude of fishes m South America is extraordinary, j,. 
and still more so is the marvellous vanety of fonn which 
they exhibit. A large number of species have very circum- 
scribed langes, so that not only does each nver basin have 
a distinct fauna, but a number of distinct faunas occnjiy 
different portions of the same river, as is w^ell exemphfied 
in the Amazons, Tocantins, Eio Negro, and other rivers, 
where most of the fishes at stations a few hundred miles 
apart are for the most part specifically distinct Professor 
Agassiz, in his scientific journey through Brazil, collected 
about 2000 species from the Amazon basin only. In 
fishes, as in other classes, there is a remarkable difference 
between the faunas of North and South America, and in 
this class also North America has much in common witli 
Europe and North Asia. The sturgeons abound m North 
Amenca, but are absent in South America, where the coiTe- 
spondmg group is theGouiodonts; theSiluroids areahundant 
in both portions of the continent , the iicrclics are numerous 
throughoutNcrth Amenca, but none occur in South America, 
where, however, they ai-e represented by the Chromids. 

The Cypiinoids arc abundant in North America, but absent 
in South Amenca, where we have the allied group of 
Cyprinod -"ts. The Characines of South America rejirescnt 
the SalmonidiB of North America, each group being confined 
to its own portion of the continent. There are several 
other small families present in South America, such as the 
Erythrinoids, Gynmotines, and others 

In the meagre outline of American vegetation which it Botanj’. 
is possible to attempt here, we shall more or less stnctly 
adhere to the principle laid down by Schouw, viz., that 
in constituting a botanical region, at least one-half of the 
species and one-fourth of the genera should bo peculiar 
to it. We shall therefore divide the horizontal range of 
the vast continent into zones, commencing with the Arctic, 
and proceeding towards the Antarctic Circle. 

In the Arctic Region or Region of Saxifragacece, as near 
to the Pole as man has yet penetrated, is found the red 
snow plant {Protococcus nivalis), penetrating the snow 
itself, sometimes to the depth of 12 feet, and covering 
for miles with its crimson tints the chffs and ice-floes of 
the Polar Sea. Greenland is botauically chstinguishablo 
from Arctic Amenca proper, inasmuch as it produces 
heath {Calluna mdgaris), which, it is somewhat remark- 
able, IS nowhere to be found on the continent. 

The most remarkable of the sub-arctic Lichens is that 
known as Tripe de Roche, which has often preserved the 
lives of famished “ trappers,” who, but for its sustenance, 
must have perished of hunger. The Saxifrages which dis- 
tinguish this region vary in species, and sometimes iu 
genera, from those of Eurojie, but, generally speaking, 
there is a strong resemblance, which amounts almost to 
identity, as the Arctic shores are approached, 

Emei^g from the region of Sazifragacece, we find 
ourselves in that of the Asters and Solidagos, extending to 
the paialld of 36“ N. This region not only produces 
many speaes of aster and solidago, but also a great variety 
of oaks and firs, and numerous species of Yaccinium. 

Among the oaks of Canada and the United States are, the 
lime oak {Quercus virens), the laurel oak {Quercus laurifoUa), 
the black oak {Quercus tinctoria), the white or iron oak 
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(Quercus alba and Quercus ohtusiloha), and lihe scarlet oak 
[Quercus coccinea). None of tliese, ui regard to the quality 
of their timber, can stand comparison with the BritiA oak, 
though some of them are very valuable. 

The western or Californian and Oregon districts of this 
region are in many respects distinct m character. Pole- 
^nmiacem abound ] also Eschsclvoltiia califomica, species of 
Platystemon, Nemophila, Gilia, Colhnsia, Clarlia, Bar- 
tonia, and Exttocka. Conifer® also exist in abundance, some 
of them possessing great botanical mterest, such as Abies 
Dougladi, Pattoumia, nolilis, amahiUs, ffruTulis, lasioempa, 
Pinus Lamhertiana, Sabiniana, instffnis, Jeffreys pm- 
deft'osa, niontuola, calif or7iica,Fremontiana, Goulten,flexUis, 
Thuja gigantm, Besqmia gigantea, Junipenis dealbata and 
occidentalis, and Gastanea chrysophylla. Pimis pondei'osa 
predominates in the forests of Upper Oregon, and along 
with it occur Abies balsaviea, canadensis, Douglask, nsibilis, 
and dba. Vivid colours mark the basaltic region of 
Upper Oregon. Rlwdodendron macrophyLlum is found in 
Vancouver Island. Barley, oats, rye, wheat, buckwheat, 
and maize, along with the common fruit-trees and cuhnary 
vegetables of the temperate regions, are cultivated 

The region of Magnolias hes between parallels 30° and 
36°, embracing the southern portion of North Amenca. 
Nearly seventy species are known to exist. Gycadacece, 
AnmacecE, Bapkidaceoe, Zingiberacece, MelasiomacecB, Gac- 
tacece, and numerous other tropical forms, show themselves. 

The forest trees display either broad shining fohage like 
the Linodendt'on and JSsculus, or pinnated leaves like the 
Acacia and Rohinia. They are, moreover, decked with 
magnificent blossoms. Rice, sugar-cane, and cotton are 
the special objects of culture in this region. 

The region of Caciuses and Peppers includes Mexico, 
Guatemala, and South America to the Amazon (to an 
elevation of 6000 feet above the sea-level), as also Guiana, 
certain parts of Peru, and N ew Granada. The leaves of the 
plants of the isthmus of Panama are covered with hair and 
tomentum, while greenish and yellow flowers predomi- 
nate. The included portion of South America produces 
Mauritia flemosa, the MuricM or Ita Pain, and Victoria 
regia. The vegetable-ivory palm (Phytelephas macrocarpa) 
is a native of Columbia and Peru. Tams, plantains, 
chocolate, sugar, coffee, cocoa-nut, kc., are cultivated in 
this region. 

The Mexican highlands, rising over 5500 feet above the 
searlevel, produce Pinus religiosa, Pimis apvlcensis, Pinus 
Ilartwegii, Pinus Montezumce, and Taxodkm distichum. 
European grains are cultivated with success. 

The region of medicinal bark trees {Ginclamm) em- 
braces the Cordilleras between parallels 5° N. and 20° S., 
where the elevation ranges between 5000 and 9600 feet. 
En the lower parts of this region coffee, maize, and potato 
are cultivated 

The region of Galceolarias and Escallonias is, generally 
speaking, coextensive with the preceding, but at an ele- 
vation greater than 9600. 

The "West Indian region is marked by the prevalence of 
ferns and orchids, and has a vegetation intermediate be- 
tween that of Mexico and the north of South America. 

We next come to the region of Pcdms and Melastemias, 
which lies to the east of the Andes, between the Equator 
and the Tropic of Capricorn. Here the luxuriance of 
vegetable life is almost startling to European eyes. The 
forest trees of Brazil tower to an almost incredible height, 
while the very underwood is composed of Palms, Melasto- 
mace®, Myrtace®, Crotons, and Tree Ferns. In the tree- 
ess bdts are found Heliconias, Dorstenias, and tall grasses. 
Emmense Composit®, Temonias, arborescent Solanums, 
and species of Fuchsia, Solandra, Lasiandra, Lauras, Ficus, 
and Cassia abound. The trees are covered, stem and branch, 


with Ferns, Arace®, Tillandrias, Orchids, Cactuses, Pepero- 
mias, Gesneras, and innumerable other epiphytic plants. 

The region of arborescent Gomposifce, extending from 
the Tropic of Capricorn to lat 40° S., embraces Southern 
Brazil, La Plata, and Chili. The distinctive features of the 
Upper Cordilleras reappear here; Calccolanas and Escal- 
lonias abound. Thuja tet7'ag(ma,Podocarptis chiliana. Thuja 
ehilensis, and Chih pine (Araucaria imbricata), are native to 
this region, the last-named being a hardy conifer, extend- 
mg along the Chihan Andes from 37° to 40° S. In the 
neighbourhood of Rio Janeiro is found Araucaria brazi- 
liana. Wheat, vme, peach, and many Eui-opeaii plants 
are cultivated to great perfection in this region. 

The Antarctic region comprehends the Strait of Magal- 
haens, Tierra del Fuego, and tlie Falkland Islands. Many 
European, and more especially British, genera ajipear in 
this region, and species of Saxifraga, Gentiana, Ajbutus, 

Pnmula, and other Arctic and North Temperate forms are 
common. In Fuegia the evergreen beech (Fagus Forsteri), 
the deciduous beech (Fagus antai'ticd), and Brymxs Win- 
teri, correspond to the birch, oak, and mountain ash of 
Scotland. The Fuchsia is a native of Fuegia. Among 
shrubs may be mentioned Chiliotricum amelloides, Veronica 
dliptica and decussata, Fmpeirum ruhrum, and Pemettya 
ernpetrifolia ; among feins, Zomaria alpina and Magel- 
lanica; and among lichens, Usma mdaxariilui. 

Northern America, though its vast forests have now iq. 
been exposed for centuries to the axe of civilised man, is digenous 
stiU one of the best wooded regions of the world. Among 
the principal forest-trees are the pine, oak, ash, hickory, cou-*”" 
red-beech, Canadian poplar, chestnut, black walnut, maple, tmeut. 
tuhp-tree, and white cedar. 

CentralxVmerica produces extensively mahogany, pimento, 
sarsaparilla, ■ranilla, Peruvian balsam, and many other 
valuable woods and drugs. 

Nearly two-thirds of the surface of South America are 
still covered with gigantic forests, which must ultimately 
disappear, hke many of those in the north, before the 
combined efforts and necessities of commerce and agri- 
culture. The most distinctive and valuable forest-trees of 
South Amenca are the greenheart and the mora. The 
cow-tree, which yields a juice very hlce milk in its pro- 
perties, is also a remarkable product of this region. 

Maize is by far the most important farinaceous product 
of the New World It was the only grain which the 
earliest European settlers found cultivated, to some extent, 
by the natives. For nutrition it is inferior to wheat, but 
it is much more prolific, and is suited to a greater variety 
of soils. Tobacco is also indigenous to America, whence 
its use has extended over the whole world. Among roots, 
the potato, which we also owe to America, is without a 
rival. Millet, tapioca, arrow-root, cocoa, copaiva, cinchona, 
jalap, sassafras, nux-vomica, the cochineal plant, the agave 
or American aloe, and the pine-apple are also indigenous 
to the continent 

It is impossible here to do more than touch on the vast 
subject of the botany and the indigenous vegetable pro- 
ducts of the New World. For fuller information, in addi- 
tion to that contained in articles in the present work that 
treat of the geographical distribution of plants, the reader 
is referred to lie numerous valuable American works of 
such authors as Beck, Bigelow, Brackenridge, Brown, 

Carson (Medical Botany), Darby, Darlington (Agricultural 
Botany), Asa Gray, Harvey (Alg®), Ravenel, Sprague, 

Strong, Torrey, &c. An extended description of the forest 
tre^ of North America will be found in the great work of 
M-i fthft iix and Nnttall, The North American Syhia. 

The origin, history, languages, aud condition of the Ethcoloisy 
ATnftrira>.T^ present ample materials for speculatiou ; 

but before touching on these subjects, the question presents 
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itself, What is the total of the indigenous population 1 
Humboldt, in 1823, estimated the number of Indians at 
8, 6 1 0,000. BoUaert estimated the number existing in 1 8G 3 
as follows . — 


Mexico 

Peru 

Bolma 

Central America 

Paraguay 

Ecuador . 

United Stales . . . 
Ollier countries . . 


4,000,000 

1,600,000 

1,400,000 

1,000,000 

. 700,000 
. . 500,000 

500,000 

. . . 1,314,710 


Total.. . . 11,014,710 

It IS probable that these numbers have been diminished* 
the latest official returns for the United States^ territoiies, 
in 1872, e.stmiate tlie Indian population at 300,000. 

The indigenous population of America presents man 
under many aspects, and society in various stages, from 
the regular but limited civihsation of Mexico and Peru, to 
savage life in its most brutal state of abasement. At one 
extremity of the country we find the pigmy Esquimaux of 
four feet and a half in height, and at the other the Pata- 
gonian standing above six feet. In complexion the variety is 
great, and may be said to embrace almost every hue known 
elsewhere on the face of the earth, except the pitchy black 
of the Uegro. About one-half of all the known languages 
belong to America; and if we consider every httle wander- 
ing horde a distinct community, we have a greater number 
of nations here than in all the rest of the world. Amidst 
all this diversity philosophers have thought they were able 
to discover certain general characters, sufficiently marked 
to distinguish the American nations from those of tiie old 
continent It is foreign to our purpose to inquire w’hether 
the varieties of form, stature, and complexion, in the 
human species, are modifications produced by external 
causes operating difiFereutly on distinct portions of the 
progeny of one primitive pair, or whether several races 
were originally created, and have given birth, by their 
mixture, to the amazing varieties we witness. We assume 
the former opinion as true, because the prohabihties seem 
to he in its favour ; but the phenomena present themselves 
to us in tlie same light in whichever way they originated. 

Physiologists are not at one in their accounts of the 
characteristics of the aborigines of the new world, nor are 
they agreed as to whether they should he considered one 
race or several. Blumenbach places them all under one 
class, except the Esquimaux. Bory St Vincent divides 
them into four races, or five if we indude the Esqui- 
maux, under the following designations; — 1. The Colcm- 
bian, which comprehends the tribes formerly inhabiting 
the Alleghany Mountains, Canada, Elorida, the eastern 
coasts of Mexico, and Central America ; and the Caribs, 
who occupied the West India Islands and Guiana, 2. The 
ATn&rican, embiadng the tribes which occupy all the other 
parts of South America east of the Andes, except Pata- 
gonia. 3. The Tatagonian race, inhabiting the southern 
extremity of the continent. 4. The Neptunian^ inhabiting 
the western coasts of both divisions of the continent, from 
California to Cape Horn, and which he considers as essen- 
tially the same ^vith the race spread over the Malay Penin- 
sula and the Indian Archipelago. With to race are classed 
the Mexicans and Peruvians. By another writer the species 
are reduced to two, the GolomUm and the American; 
the former including all the North American tribes, with 
the Caribs, the Mcadcans, and Peruvians, and other in- 
habitants of the Cordillera; and the latter the Brarilian 
Indians and Patagonians. Neither of these systems, when 
tested by facts, is very satisfactory. Dr Prichard 
that tke mutual resemblance among the American nations 
has been exaggerated by some writers; yet it is certain 


that there is more of a common family character in theii 
organisation than in that of the indigenous population 
of Asia or Alrica. “The Indians of Now Spain,” says 
Humboldt, “ bear a general resemblance to those who in- 
habit Canada, Florida, Peru, and Brazil. W^'o have the 
same swarthy and copper colour, straight and smooth hair, 
sTun .11 heard, squat body, long eye, with the corner directed 
upivards towards the temples, prominent cheek-bones, thick 
Iqis, and expression of gentleness m the mouth, strongly 
contrasted with a gloomy and severe look. Over a miUion 
and a half of square leagues, from Cape Horn to the river 
St Lawrence and Behring’s Straits, -we are struck at the 
first glance with the general resemblance in the features of 
the inhabitants. Wo think we perceive them all to be 
descended from the same stock, notwithstanding the pro- 
digious diversity of their languages. In the portrait drawn 
by Volney of tlie Canadian Indians, we recognise the tribes 
scattered over the savannahs of the Apure and the Carony, 
The same style of features exists in both Americas,” 

On the authority of Dr Morton, the most natural division 
of the Americana is into two families, the Tolteain and 
the American; the former of which bears evidence of 
centuries of half-civilisation, while the latter embraces all the 
barbarous nations of the New World, with the exception of 
the Polar tribes, which are evidently of Mongolian origin. In 
each of these, however, there are several subordinate groups, 
which may bo distinguished as the Apinlucldan, the 
Brazilian, the Patngoman, and the Puegiem. The Appa- 
lachian branch includes all the nations of North America, 
except the Mexicans, together with the tribes of South 
America north of the liver Amazon and east of the Andes. 
Into race the head is rounded, the nose largo, salient, and 
aquiline ; the eyes dark brown, with little or no obliquity of 
position ; the mouth Large and straight ; the teeth nearly 
vertical ; and the whole face triangular. The nock is long, 
the chest broad but rarely deep, the body and limbs mus- 
cular, and seldom disposed to fatness. In character these 
nations are warlike, cruel, and unforgiving , they turn with 
aversion from the restraints of civilised life, and have made 
hut little progress in mental culture or tho useful arts. The 
Brazilian branch is spread over a great part of South Ame- 
rica, east of the Andes, including the whole of Brazil and 
Paraguay, between the Eiver Amazon and 35° S. latitude. 
Their physical characteristics difier but little from those of 
the Appalachiau branch; they possess, perhaps, a larger and 
more expanded nose, with larger moutiis and lips. The 
eyes are small, more or less oblique, and far asunder ; tho 
neck short and thick ; the body and limbs stout and full, 
even to clumsiness. In character, also, they differ little. 
None of the Americans are less susceptible of cultivation ; 
and what they are taught by compulsion seldom exceeds the 
humblest elements of knowledge. The Patagonian branch 
includes the nations to the south of the Plato, as far as the 
Strait of Magalhaeus, including also the mountain tribes 
of Chili. They are chi efly distinguished by their tall stature, 
handsome forms, and indomitable courage. The Fuegians, 
who caU themsdves Yacannaounnee, rove over the sterile 
wastes of Tierra del Fuego, which is computed to be half 
the size of Ireland, and yet their whole number has been 
computed as not exceeding 2000. The physical aspect 
of the Fue^ans is altogether repulsive. They are of low 
stature, with large heads, broad faces, and small eyes. 
Their chests are large, their bodies clumsy, with large knees, 
and ill-shaped legs. Their hair is lank, blade, and coarse, 
and their complexion a decided brown, like that of the more 
northern tribes. Their expression of face is vacant, and 
their mental operations are to the last degree slow and 
stupid ; they are almost destitute of the usual curiosity of 
savages, caring little for anything that does not minister to 
their present wants. 
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gyieflu Tlie American race is distinguished by the form of the 
timand slcuU, which, except in its greater length, resembles the 
tompbxion. Mongol type. The cheek-bones are prominent, but not so 
angular, as in the Mongol head, the occiput is rather flat, 
the cavity for lodging the cerebrum small, the orbits large 
and deep. The nose is generally aquiline, but m some 
tribes flat, and the nasal cavities are large Compared 
with the head of the Negro, that of the American is 
broader, and the teeth are leas proimnent ; when placed by 
the side of the Caucasian head, it is seen to be smaller m 
size, less rounded and symmetrical, and less developed m the 
[jart before the ear. The skull is generally thin and light. 
Theie are, however, many deviations from this typical form. 
The Carib skull and the Araucanian are large j the Peru- 
mn small, and singularly flattened behind, so as to present 
a short line from the forehead to the occiput. 

The colour of the Americana, though it includes a con- 
siderable diversity of shade, is more uniform than that of 
the inhabitants of Asia or Africa , and, what is more re- 
markable, its varieties do not bear any visible relation to the 
temperature of the climate. A brownish yellow, or copper 
colour, as it has been called, pervades nearly all the nume- 
rous tribes from the Arctic Ocean to Cape Horn, but still 
with many different degrees of intensity. The eastern na- 
tions of Chili have but a slight tinge of the brown colour, 
and the Boroanes are stiH whiter. On the north-west 
coast, from latitude 43° to 60®, there are tribes who, 
though embrowned with soot and mud, were found, when 
their skins were washed, to have the brilliant white and 
red which is the characteristic of the Caucasian race. 
But within the tropics, the Malapoques in Brazil, the 
Guaranis in Paraguay, the Guiacas of Guiana, the Scheries 
of La Plata, have tolerably fair complexions, sometimes 
united with blue eyes and auburn hairj and, in the 
hot country watered by the Orinoco, Humboldt found 
tribes of a dark, and others of a light hue, living ahnost in 
juxtaposition. It is remarkable, too, that the nations whose 
colour approaches nearest to black are found in tbe tempe- 
rate zone, namely, the Charruas of the Banda Oriental, m 
latitude 33° S, and the Oochimies, Pericus, and Guay- 
cunis, spread over the peninsula of California. These people 
have skins of a very deep hue, but are not absolutely black ; 
and they have neither the woolly hair of the Negroes, nor 
their social and good-humoured disposition. The Chanuas, 
especially, are distinguished by a Mgji degree of that auste- 
rity and stern fortitude which are common to the American 
nations. The Caribs and some Brazilian tribes have the 
yellowish hue of the Chinese, and the same cast of features. 
Among the nations dwelling on the west side of the AUe- 
ghanies, and near the northern lakes, there is also a con- 
siderable variety of complexion; but the brown or copper 
shade is found more or less in them all. It may be said, 
then, of the American nations, that, with the exertion of 
two or three tribes on the north-west coast, who probably 
arrived from Asia at a later period than the others, the two 
extremes of complexion, the white of Nortliern Europe and 
the black of Ethiopia, are unknown amongst them; and 
that, when compared with the Moors, Abyssinians, and other 
swarthy nations of the Old World, their colour inclines less 
to the yellow, and more to the reddish brown. 

Long, black, lank hair is common to all the American 
tribes, among which no traces of the frizzled locks of the 
Polynesian, or the woolly texture of the African Negro have 
ever been observed. The beard is very deficient, and the 
little that nature gives them they assiduously root out. A 
copper-coloured skin has been also assumed by most writeis 
as a characteristic distinction of the Americans ; but their real 
colour is in general brown, of the hue most nearly resem- 
bling that of cinnamon; and Dr Morton coincides in opinion 
with Dr M'OuUoch, that no epithet derivahle from the colour 
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of the skin so correctly designates the Americans as that of 
the brown race. There are, however, among them occa- 
sional and very remarkable deviations, including aU the va- 
rieties of tint from a decided white to an unequivocally black 
skin. That climate has a very subordinate influence in 
producing these difl'erent hues must be inferred from the 
fact that the tnbes which W'ander in the equinoctial regions 
are not darker than the mountameers of the temperate zone. 

The Puelches, and other tribes of the Magellanic regions, 
beyond 55® S. latitude, are darker than the Abipones, 

Mocobies, and Tobas, who are many degrees nearer the 
equator ; and the Botocudos are of a clear brown colour, 
sometimes approaching nearly to white, at no great distance 
from the tropic , while the Guiacas under the line are cha- 
racterised by a fair complexion, the Charruas, who are almost 
black, hve at the 30th degree of S. latitude , and the still 
blacker Californians are 25® north of the equator. Every- 
where, indeed, it is found that the colour of the American 
depends very little on the local situation which he actually 
occupies; and never, in the same individual, are those parts 
of the body which are constantly covered of a fairer colour 
than those which are exposed to a hot and moist atmosphere 
Children are never white when they are bom, as is the cast 
among even the darkest of the Caucasian races ; and the 
Indian caciques, who enjoy a considerable degree of luxury, 
and keep themselves constantly dressed, have all parts of 
their body, except the palms of the hands and the soles of 
the feet, of the same brownisli-red or copper colour. These 
differences of complexion are, however, extremely partial, 
forming mere exceptions to the general tint which charac- 
terises all the Americans, from Cape Horn to Canada. The 
cause of such anomalies is not easily ascertained; that it is 
not climate is sufficiently obvious ; but whether or not it 
arises from partial immigrations from other countries re- 
mains yet to be decided. 

The Americans of indigenous races might also be 
divided into three great classes distinguished by the pur- 
suits on which they depend for subsistence, namely, hunt- 
ing, fishing, and agriculture. The greater number of them 
are devoM to hunting , the fishmg tribes are not numerous, 
and are wholly destitute of the spirit of maritime adven 
ture, and even of fondness for the sea. A few tribes were 
strictly agricultural before the arrival of Europeans, but 
a much greater number have become so since. Many 
tribes legally resort to all these modes of subsistence, 
according to the seasons ; employing the spring in fishing, 
the summer in agriculture, and the autumn and winter m 
hunting. 

The intellectual faculties of this great family appear to be Mellectnsl 
deddedly inferior, when compared with those of the Cauca- faculties, 
aian or Mongolian race. The Americans are not only averse 
to the reatiaints of education, but are for the most part in- 
capable of a continued process of reasoning on abstract sub- 
jects. Their minds seize with avidity on sitnple truths, but 
reject whatever requires investigation and analysis. Their 
proximity for more than two centuries to European in- 
stitutions has made scarcely any perceptible change in 
thar mode of thinking or their manner of life ; and, as to 
their own social condition, they are probably m most respects 
exactly as they were at the earliest period of their national 
existence. They have made few or no improvements in 
constructing their houses or their boats; their inventive and 
imitative faculties appear to be of very humble capacity, 
nor have they the sm^est taste for the arts and sciences. 

One of the most remarkable of their mtellectoal defects is 
the great difficulty they find m comprehending the relationa 
of numbers; and Mr Schoolcraft, ihe United States Indian 
agent, assured Dr Morton that this deficiency was one cause 
of most of the misunderstanding in respect to treaties en- 
tered into between the United States Government and the 
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native tribes. The natives sell their land for a suim of 
money, without having any conception of the amount ; and 
it ia only when the proceeds come to be divided that each 
man becomes acquainted with his own interest m the 
transaction. Then disappointment and murmurs invariably 
ensue. 

Every unwritten tongue is subject to continual fluctuations, 
\v?hich -will be numerous aud rapid in proportion as the tribe 
using it IS exposed to frequent vicissitudes of fortune, and 
the mdividuals composing it have httle intercourse with one 
another. When the population of one of these societies in- 
creases, it splits into several branches , and if these have 
little intercourse, the original language divides by degrees 
uito as many dialects. These smdler societies subdivide in 
their turn with the same effects ; and, in such continual sub- 
divisions, the dialects of the extreme branches deviate farther 
and farther from one another, and from the^ parent tongue, 
tUl time, aided by migrations and wars, producmg mixtures 
of different hordes, obliterates all distinct traces of a com- 
mon origin. The cause of these changes becomes more ob- 
vious when we reflect on the principles which give stability 
to a language. These are — 1. The abundant use of writing ; 
3. The teaching of a language as a branch of education ; 3. 
Frequency of intercourse among all the people speaking 
it , 4. The existence of an order of men, such as priests 
or lawyers, who employ it for professional purposes; 5. 
-Stability of condition in the people, or exemption from 
vicissitudes and revolutions ; 6. A large stock of popular 
poetry, which, if umversaUy diffused, may almost become 
a substitute for writing. AIL these conditions were wanting 
(with some tnfling exceptions) in the whole of the wan- 
dering tribes of America. The great midtiplication of 
languages, therefore, proves two things — ^first, that the 
people are in a low state of savage life j and, secondly, that 
they have been for many ages in this condition ; for time 
is a necessary element in the process of splittmg human 
speech into so many varieties 
Among the seven or eight millions of American abori- 
gines, it is estimated that there are as many languages 
spoken as among the seven or eight hundred million 
inhabitants of the Old World. Just as there is a marked 
physiological resemblance attaching to all the New World 
tribes, so judged by the evidence of language, the native 
American is sui generis, having no connection, except the 
most remote, with the rest of the human family. The 
few corresponding words in Old and New World lan- 
guages, which are not of an imitative character, bear 
the stamp of fortuitous coincidence rather tiian that 
of common origin. Vater, in his Lingmrim ToUus Orbis 
Index, estimated the number of American aboriginal 
languages at about 500, and Balbi at 433, of which 211 
belonged to North, 44 to Central, and 158 to South 
America. In the absence of certain data, it may be safe 
to set down the number of native American laneuages at 
about 450. 

T^oughoiit the whole of these runs a thread of con- 
nection. They we all characterised by polysgntkesis, as 
Duponcean calls it, or kolophram, to adopt the phraseology 
of Dx Lieber. Holophrasm is a process more or less com- 
mon to every langn^e at a particular stage of its develop- 
ment. We have glimpses of it in most of the Turanian 
group of languages, and it appears, in a faint degree, in the 
Basque; but it belongs to a very large proportion of the 
lai^ages of Amenca, so extremely numerous, and many of 
which have nothing else in common. This diffusion of a 
pecubar and common character over materials so diggiTnilpT 
has been plausibly accounted for by the supposition of 
a community of origm in the tribes, whether few or 
many, which peopled the continent. As no person has 
the full command of all the vocables in his native lan- 
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guage, individual terms must be continually dropping out 
of directs preserved by oral communication; and new 
ones win be introduced as new wants and new objects 
solicit attention. But during the gradual change which 
thus takes place, the new words be combmed and 
modified according to the rules which belong to the 
genius of the spoken dialect with which they are incor- 
porated, and thus it may hajipen that the gra m matical forms 
of an ancient language may live, while its materials 
perish. The changes of structure which present them- 
selves in the history of European languages, it must be 
remembered, took ^ progressive communities, 

Amnng nations lilte the American Indians, whose bar- 
barism, we may suppose, remained almost stationary, the 
fonns of speech might be more permanent, though its sub- 
stance was in a state of slow but constant mutation. But 
even were this commumty of oiigin admitted, it cannot 
be looked on as entire and absolute among the American 
nations. 

Analysis aud generalisation are processes that distinguish 
the languages of reflective and civilised races. “Nothing,” 
says Schoolcraft, “ could apparently be further removed from 
the analytical class of languages than the various dialects 
spoken by the Indians of America, who invariably express 
their ideas of objects and actions precisely as they are pm 
senied te their eyes and ears, i.e., in all their compound 
associations.” To “encapsulate” words, as Dr Lieber 
expresses it, “ is the striking feature of all these languages, 
and hence a word will consist sometimes of seven or eight 
syllables, each one conveying one individual idea, like a set 
of boxes each one contained in the other.” This common 
feature of American languages is both psychologically and 
philologically of the greatest interest. Of all the groujis of 
American languages, the various dialects of the Algonquin 
stock furnish the most inviting field for tho philologist. 
It is from the Algonquin, therefore, that wo draw the Mow- 
ing examples of the process of syllabical agglutination ; — 

Thus, waul is the root of the verb to see, and of the word 
Waulun is the east or sunlight, and mforentiaUy 
place of light Aul is the cye-baU; hence, aimh<=\xi see, 
to eye. Waul itsdf appears to be a compound of aid 
and the letter w, which is the sign of the third person. 
Wanbuno is a member of a soddy of men who contiime 
their orgies till daylight. The simplest concrete forms of 
the verb to see are as follow : — 

xVe wavl) = I see, 

Ke waM6 = Thou seest. 

0 waub = He or she sees. 

But all this is vague to the Indian mind until the verb 
is made transitive, and the class of objects acted on is 
thereby shown. The Indian order of thought, moreover, 
requires that the object should generally precede the 
verb, e.g — 

Inine ne wau bum aM=man, I see him. Wah hie-gun 
m ne wm bun daw = house, I see it. 

Such examples show the tendency of these languages 
to ^cretion. The verb is made to include within itself, 
as it were, the noun, pronoun, and adjective. “ Declen- 
sion, cases, articles, are deficient,” says Bancroft, “but 
ever^hing is conjugated. The adjective assumes a verbal 
termination, and is conjugated as a verb; the idea 
expressed by a noun is clothed in verbal forms, and 
at once does the office of a verb. .... Then, gi-ncfl the 
Indian verb includes within itself the agent and the 
object, it may pass through as many transitions as the 
persons and numbers of the pronouns will admit of dif- 
ferent combinations ; and each of these combinations may 
be used positively or negatively, with a reflex or a causa- 
tive signffication. In this manner changes are so multi- 
plie(3, that the number of possible fonns of a Cliippewn 
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verb is said to amount to five or six thousand ; in other 
words, the number of possible variations is indefinite.” 
The formidable array of syllables arises partly from the 
fact, that there are some sixteen modes of forming the 
plural of nouns represented in the verb by sixteen corre- 
sponding modifications. Nouns are divided, as in the 
Dravidian languages of South India, into animate and 
inanimate. 

The best account of those peculiarities, as wefi as the 
best general distribution of the American languages, are 
given by Professor Whitney of Yale College, in his work 
on Language and the Study of Language, pp. 346-361 : — 

“The conditions of the lingnstio prohlem presented by the 
American languages arc exceedingly perplexing, for the same reason 
as those presented hy the Polynesian and Afiican dialects, and in 
a yet higher degree The number, variety, and changeableness of 
the different tongues is wonderful. Dialectic division la carried to 
its exticme among them ; the isolating and diversifying tendencies 
have had full course, with little counteraction from the conservmg 
and assimilating forces The continent seems ever to have been 
peopled by a congeries of petty_ tribes, incessantly at warfare, or 
standing off from one another in jealous and suspicious seclusion 
Certain striking exceptions, it is true, are present to the mind of 
every one Mexico, Central America, and Peini, at the time of the 
Spanish discovery and conquest, were the seat of empires possffismg 
an organised system of goveniment, with national creeds and insti- 
tutions, with modes of wiitmg and styles of architectuie, and other 
apiiliances of a considerably developed cultuie, of indigenoos oiiain. 
Such relics, too, as the gieat mounds which are scattered so widely 
through our western country, and the ancient workings upon the 
veins and ledges of native coppei along the southern shore of Lake 
Superior, show that other large portions of the northern continent 
had not always been in the same savage condition aa ihat in whidt 
our ancestors found them Yet these were exceptions only, not 
nhaTigiug the genoial rule , and there is reason to believe that, as 
the omhsation of the Mississippi valley had been extinguished hy 
the inoursion and ooiiquest of more barbarous tnbes, so a similar fate 
was threatening that of the southern peoples : that, in fact, Ameiioan 
culture was on its way to destruction even without European inter- 
ference, as European culture for a time had seemed to be during 
the Daik Ages which attended the downfall of the Roman empire. 
If the (hfferentiation of American language had been thus un- 
checked by the influence of culture, it has been also favom>ed by 
the influence of the variety of climate and mode of hfe. While the 
great families occupy, for the most part, one region or one , 
zone, the American tnbes have been exposed to all the difference of I 
circumstances which can find place between the Arctic and the 1 
Antarctic oceans, amid ice-fields, mountains, valleys, on dry table- 
lands, and in rcekmg river-basins, along shores of every clime. 
Moreover, these languages have shown themselves to possess a 
peculiar mobility and changeableness of material. There are gioups 
of Idndred tribes whose separation is known to bo of not very long 
standing, hut in whose speech the correspondences are almost over- 
whelmed and hidden from sight by the discordances which have 
sprung up. In more than one tongue it has been remarked that 
books of instiuction prepared by missionaries have become anti- 
quated and almost unintelligible in three or four generations. Add 
to all this, that our knowledge of the family begins in the most 
recent period, less than four mmdrod years ago ; that, Idiough it 
has been since penetrated and pressed on every side hy cultivated 
nations, the efforts made to collect and presei-ve information reject- 
ing it have been only spasmodic and fragmentary ; that it is 
almost wholly destitute of liteiature, and even of traditions of any 
authority and value; and that gi-eat numbers of its constituent 
members have perished, in the wasting away of the tnbes hy 
mutual waifare, by pestilence and famine, and hy the encroach- 
ments of more powerful races — and it will he dearly seen ^at the 
comprdiensive comparative study of American languages is beset 
with voiy gieat difficulties. 

“ Yet it is tlie confident opinion of linguistic scholars tliat a fun- 
damental unity lies at the base of all these infimtely varying forms 
of speech ; that tliey may he, and probably ai’e, all descended from 
a single parent language. For, whatever their diflferences of 
mateiid, niere is a single type or plan upon which thefr forms are 
developed and their constructions made, from the Arctic Ocean to 
Cape Horn, and one sufficiently peculiar and distinctive to con- 
stitute a genuine indication of relationsbip. This type is called the 
ineorporative or polysynthetic. It tends to the excessive and 
abnormal agglomeration of distinct significant elements in its words; 
whereby, on the one hand, cumbrous compounds formed as the 
names of objects, and a cliai*acter of tedious and time-wasting poly- 
syllabism is given to the language — see, for example, the three to 
ten-syllahled numeral and pronominal words of our western Indian 


tongura; or the Mexican name for ‘goat,’ TewaLevaauTh tmtsone, 
literally ‘head-tree (horn) -lip -hair (heard),’ or ‘the homed and 
bearded one’ — and, pn the other hand, and what is of yet more 
importance, an unwieldy aggregation, verbal or g'Masi-verbol, is 
substituted for the phrase or sentence, with its distinct and balanced 
members. Thus, the Mexican says, ‘I-flesh-eat,’ as a single woid, 
compoxmded of thiee elements ; or if, for emphasis, the object is 
left to stand separate, it is at least first ryireseuted. by a pronoun 
in the verbal compound , aa, ‘ I-it-eat, the flesh ;’ or, ‘ I-it-hun-give, 
the bread, my son,' for ‘I give my son the bread.’ 

“ The ineorporative lype is not wholly peculiar to the languages 
of our continent, A trace of it (in the insertion, among the verbiil 
foims, of an objective as well as a subjective pronomiaal eudmg) is 
found even in one of the Ugrian dimects of the Scythian family, 
the Himgarian; and the Basque, of which we shall presently speak 
more particularly, exhibits it in a very notable measme. It is 
found, too, m considerably varying degree and style of development 
m the different branches of the American family. But its general 
effect is still such that the linguist is able to claim that the lan- 
guimes to which it belongs are, in virtue of their structiu’e, aldn 
with one another, and distinguished from all other known tongues. 

“ Hot only do the subjective and objective pronouns thus enter 
mto the sub^nce of the verb, but also a gieat variety of modifiers 
of the veibal action, adverbs, in the form of particles and frag- 
ments of words ; thus, almost eveiything which hdps to make ex- 
reaaion forms a port of verbal conjugation, and the verbal paradi^ 
ecomes well-ni^ interminable. An extreme instance of excesnve 
^thesis is affoi-ded in the Cherokee word-phrase vn-ni-tau-ti-ge-gi- 
na-lusJcc(njo-lwn,g-ta-miw-ne-l%-t%-se-sti, ‘they will by that time have 
nearfr finished granting [favours] from a distance to thee and me.’ 

“Other common traits, which help to strengthen oui! condusion 
that these languages are ultimately related, are not wanting. Siidi 
are, for example, the habit of combining words by fragments, hy 
one or two representative syllables ; the direct conversion of nouns, 
substantive and adjective, into verbs, and them conjugation as such ; 
peoul^ties of generic distinction — many lanmages dividing animata 
from inanimate bemgs (somewhat as we do by the use of who and 
whai), with arbitrary and fanciful details of classification, like those 
exhibited by the Indo-European languages in their separation of 
masculme and feminine ; the possession of a very pecuiiar scheme 
for denoting the degrees of family relationship , and so on. 

“As remrds their material constitution, their assignmont of cer- 
tain sounds to represent oertam ideas, our Indian dialects show, as 
already remaiked, a voiy great discoidance. It has been claimed 
that tiicro are not less than a hundred langiioges or groups upon the 
continent, between whose words arc discovei'able no eorroapondouceH 
which might not be sufficiently explamed as the result of accident. 
Doubtless a more thorougli and sharpsighted investigation, a more 
penetrating linguistic analysis and comparison — ^though, under exist- 
ing ciroimmtaaices, any even distant approximation to the actual 
bi^inning may be hopeless — ^would consiaerably reduce this number ; 
yet there mimt stiU remain as many unconnected groups ajs are to he 
found in oil Europe and Asia. It is needless to undertake here an 
enumeration of the divisions of Indian speech : we will but notice 
a few of the most important groups occupying our own portion of 
tile continent. 

“ In the extreme north, along the whole shore of the Arctic Ocean, 
are the Eskimo dialectB, with wmch is neaaiy allied the Greenlandish. 
Below them is spread out, on the west, the great Athapaskan ^oup, 
Oq the east, and as far south as the line of Tennessee and hTorSi 
Corolma, stretches the immense region occupied by the numerous 
dialects of the Algonquin or Delaware stock; within ii^ however, is 
enclosed the distinct branch of Iroquois languages. Our south- 
eastern states were in possession of the Florida group, comprising 
the Creek, Choctaw, and Cherokee. The great nation of the Sioux 
or Dakotas gives its name to the branch which occupied the Mis- 
souri valley and parts of the lower Mississippi. Another wide- 
spread sub-family, induding the Shoshonee and Comanche, ranged 
from the shores of Texas north-westward to the borders of California 
and the territory of the Athapaslcas; and the Pacific coast was 
occupied hy a meffiey of tribes. Mexico and Centi’al America, 
finally, wore the home of a great variety of tongues, that of the 
cultivated Artecs, vritii its kindfed, having the widest range." 

Tor further information regarding the aboriginal lan- 
guages of America, the reader is referred to the researches 
of Balbi, Gallatin, Yater, and Schoolcraft j to Lewis H. 
Morgan’s Tables, with accompanying text and forms, vol. 
xvii. of Sniitksonmn OmtrS}7diona 1x>Kwmledge (1871), 
entitled “ Systems of Consanguinity and Affinity of the 
Human Family,” and to an invaluable work, The IM&raime 
of Amenmn Aboriginal Languages, by Dr Ludewig, edited 
by Nicolas Triibner, 1868. 

Though any attempt to reduce the American popuhk 
tion imder a few general classes either on physical oi 

1-^87 



690 


A ME E I C A 


[aMEEICAN INDIANS, 


Indian 

tnbea. 


ethaograpMcal grounds, would be idle, we may notice one 
or two of the most remarkable nations or families. 

All the northern coast of the continent is tenanted by 
the Esquimaux, a dwarfish race, rarely exceeding five feet 
in height. Their territories commence near Mackenzie’s 
Eiver, in G8“ N. lat., and extend to the Arctic Ocean. They 
occupy all the northern Archipelago, the shores of Hud- 
son’s and BafiGn’a Bays, of Labrador, and of Russian Ame- 
rica round by Behrmg’s Straits, to the peninsula of Al- 
aska. They live entirdy by fishing, the whale and the seal 
bemg their most common food ; they inhabit skm tents 
during thoii’ short summer, and in winter caves or houses 
built with snow in the shape of domes, withm which a 
single rude lamp is kept perpetually burning. They are 
crafty and dirty, but appeared to Captam Erankhn more 
intelligent and provident than the northern Indians. There 
IS a wide diversity m their dialects, which still display 
decided marks of identity in their roots. 

The north-west coast of Alaska, from Cook’s Inlet to the 
48th parallel, is inhabited by four tribes, of whom the 
Kaluschi are the most remarkable. These people aiw 
distinguished from all the native races of America by 
having as fair a complexion when their skins are w'ashed 
as the inhabitants of Europe; and tins distinction, accom- 
panied sometimes with auburn hair, has been considered 
as indicating an origin difterent from that of the copper- 
coloured tribes who people all the rest of the continent. 

The Indians of the east coast belong almost entirely to 
three stems; and, before the arrival of the English colo- 
nists, occupied both sides of the Alleghany Mountams, 
from the Gulf of Mexico to Canada and New Brunswick. 
1. The Delaware or Algonquin Indians, comprehending 
the Ottogamiea, Shawnees, Narragansets, CHppeways, 
Knisteneanx, Ddawares, and other nations, to the number 
of thirty or forty, were spread over the space between the 
Mississippi and the Atlantic, as far north as Hudson’s Bay, 
and all spoke dialects of one language 2. The Iroquois, 
often called the “ Five Nations,” and the “ Six Nations,” 
but comprehending 15 tribes or more, among whom were 
the Mohawks, Oneidas, Hurons, and Senecas, all spoke 
dialects of one language. They lived on the south side of 
the great lakes, and finally obtained a complete ascend- j 
ency over the Algonquin mce. 3. The Florida Indians, 
including the Creeks, Seminoles, Choctaws, Chickasaws, I 
Natchea, and Mobiles. Tribes belonging to these three 
families (wnth the Wocons and Cataw’bas) occupied nearly 
all the region east of the Mississippi, fiom the Gulf of 
Mexico to Hudson’s Bay, comprising more t.bn.n a nuUion 
of square miles. The Catawbas alone, however, are said to 
have included 20 tribes, and nearly as many dialects. The 
Powhattans were a confederacy of 33 tribes, comprehend- 
ing 10,000 persons. It is probable that when the FTigliah 
settlers landed in the country, the region mentioned was 
inhabited by a quarter of a million of Indians, divided into 
many tribes, and spealdng dialects belonging to half a 


^£,6 life— a high sense 

of honour, according to their perceptions of duly, mutual 
fidelity among individuals, a fortitude that mocks at the 
most cruel torments, and a devotion to their tribe which 
makes self-immolation in its defence easy. On the other 
hand, they treat them wives cnioUy, and their children 
with indifierence. The apathy under the good and iR of 
life which the Stoic affected, is the grand element of the 
Indian’s character. Gloomy, stern, and severe, he is a 
stranger to mirth and laughter. All outward expression 
of pleasiire or pain he regards as a weakness; and the 
only feeling to which he ever yields is the boisteroiis joy 
which he manifests in the moment of victory, or under 
the excitement of intoxication. Ha is capable of great 


exertions in war or the chase, but has an imcoiiquerable 
aversion to icgular labour. He is extremely improvident; 
eats enormously while he has abundance of food, withont 
t hinking of the famine which may follow; and, when 
liquors arc supplied to him, will continue drunk for days. 

Most of the Indians of North America beheve in 
the existence of a supreme being, whom they call the 
Great Spmt ; and of a subordinate one, whose nature is 
evil and hostile to man. 'To the latter their worship is 
pimcipally addressed; the Good Spirit, in their opmion, 
ncedmg no prayers to induce him to aid and protect his 
creatures. They generally beheve in a future state, in 
which the souls of brave warriors and chaste wives enjoy 
a tranquil and happy existence vnth their ancestors and 
friends, spending their time in those exercises in which 
they delighted when on the earth The Dakotas believe 
that the road to these “ villages of the dead” leads over 
a rock with an edge as sharp as a knife, on which only the 
good are able to keep their footing. The wicked fall off, 
and descend to the region of the E"^ Spirit, whore they aie 
hard worked, and often flogged by their relentless master. 

Polygamy is allowed , and a number of wives is con- Customs, 
sidered as addmg to a man’s consequence. Marriage cus- 
toms differ in ditfeicnt tribes, bnt in every case tho pre- 
senting of gifts to the father of the intended wife is an 
essential feature of the transaction, and shows that tho 
wife is considered as procured by purchase. Dofonned 
children, and lame or decrepit old persons, are destroyed 
Bometunos, bnt the practice is uncommon. Incest and 
unnatural vices are practised in some tnbes, but they are 
always viewed as matters of reproach. The Indian fune- 
rals are conducted with much decorum. Tho deceased is 
dressed in his best clothes, and laid in a grave, m a vorti- 
cal, horizontal, or mclined position, according to his own 
previous directions, with his moccasins, knife, money, and 
silver ornaments beside him, and a small quantity of food 
near his head. It is usual to mark the graves with a post, 
on which figures are carved expressive of the nature of tho 
pursuits and achievements of the deceased. 

Some nations of Indians wear httie or no clothing ; but Clothe^ 
the general dress of the men in the temperate and cold houses, aw 
parts of the country, previous to the arrival of the Euro- ®™aaieiiU 
peans, consisted of three articles : a cloak of buffalo-skin 
hanging from the shoulders, a piece of sbn used as an 
apron, and a pair of moccasins or loose boots, made of un- 
dressed skin Sso. The women wore a long robe of the 
same material, which was fastened round ttie waist; but’ 
among the tribes limg near the whites, coarse woollens 
are now frequently substituted for the hides of wild ani- 
mals, except for the moccasins. The habitations of the 
Indians are huts or cabms, generally of a circular form and 
small size, but sometimes of 30 or 40 feet in diameter, 
formed by stakes fixed in the groimd, and covered with 
the bark of trees. Sometimes the spaces between the 
stakes are filled up with twigs, grass, and mud, and the 
roof is covered nearly in the same way. A hole in the 
top serves for the escape of the smoke, and the skina 
of wild beasts form the beds and seats. When they go 
to a distance to hunt, they erect for temporary use large 
tents, which^ are covered with skins. On the west side 
of the Mississippi, where the ground is open, many of 
the tribes make use of horses, which aro seldom em- 
ployed amidst the woods covering the territories east 
of that river. The custom of painting their bodies is 
nearly umversal. They introduce the colours by maJdug 
pimctuies on their skin ; and the extent of surface which 
this ornament covers is proportioned to the exploits they 
have performed. Some paint only their anns, others 
both their arms and legs, othera again their thighs; 
wlule those who have attained the summit of warlike ^ 
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renown hare their bodies painted from the Avaist upwards. 
This is the heraldry of the Indians, the devices of which 
are probably more exactly adjusted to the merits of the 
persons w’ho bear them than those of more civilised coun- 
tries, Besides these ornaments, the warriors also carry 
plumes of feathers on them heads, their arms, or ancles. 
Their arms were the tomahawk, the war-club, knife, the 
bow and arrow, but now they have muskets, 
liovem- Each tribe la governed by a chief and council, who are 
,[ient aad elective ] but in matters of importance the whole warriors 
wfare, P Keating informs us that questions 

are not decided by the votes of a majority, but the reso- 
lution adopted must have the consent of every individual 
warrior. Their assemblies are conducted with much for- 
mality and decorum. The eldest chief commences tlie 
debate, which is often carried on by set speeches, abound- 
ing in bold figures and metaphors, and bursts of a rude but 
impassioned eloquence. The young are permitted to be 
present and to express their approbation by cries, bnt 
not to speak. In their wais the object commonly is, to 
secure the right of hunting within particular limits, to 
maintain the liberty of passing through their accustomed 
tracts, and to guard from infrmgement those lands which 
they consider as their own tenure. “War is declared by 
sending a slave with a hatchet, the handle of which is 
painted red, to the nation they intend to break with. 
They generally take the field in small numbers. Each 
warrior, besides bis weapons, carries a mat, and supports 
himself till he is near the enemy by killing game. From 
the time they entor the onemj^s country, no game is 
killed, no fires lighted, or shouting heard, and their vigi- 
lance and caution are extreme. They are not oven per- 
mitted to speak, but must communicate by signs and 
motions. Having discovered the objects of their hostility, 
they first reconnoitre them, then hold a council •, and they 
generally make their attack just before daybreak, that 
they may surprise their enemies while asleep. Th^ will 
lie the whole night flat on their faces wi^out starring, 
and, at the fit moment for action, will creep on their han^ 
and feet till they have got within a bow-^ot of those 
they have doomed to destruction. On a signal given by 
the chief warrior, which is answered by the yells of the 
whole party, they start up, and, after discharging their 
arrows, they rush upon their adversaries, without giving 
them time to recover from their confusion, with their 
war-clubs and tomahawks. If they succeed, the scene of 
horror which follows baffles description. The savage fury 
of the conquerors, the desperation of the conquered, the 
horrid yells of both, and their grim figures besmeared 
with paint and blood, form an assemblage of objects 
worthy of pandemonium. When the victory is secured, 
they select a certain number of their prisoners to carry 
h o me : they kill the rest in cold blood, take their scalps 
and then march off with the spoil The prisoners des- 
tined to death are soon led to the place of execution, 
where they are stripped, have their bodies blackened, and 
are bound to a st^o. In this situation, while the burn- 
ing faggots embrace his limbs, and the knives of his 
revengeful enemies are inflicting a thousand tortures, it 
is common for the warrior to recount his exploits, boast 
of the cruelties he has committed upon his enemies, and 
to irritate and insult his tormenters in every way. Some- 
times it happens that this has the effect of provoking one 
of the spectators to dispatch him with a dub or toma- 
hawk. Sometimes the male adult prisoners are given as 
daves to women who have lost their hushamds in tiie war, 
and by whom they are often married. The women taken 
are distributed among the warriors j the boys and ^rls 
Butot considered as slaves. 

woe. Nearly all the Indian tribes raise maize, beans, and 
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pumpkins, by the labour of their women, but only to a 
small extent, and as a resource against fanrine, their chief 
reliance being upon the chase. The buffaloes which 
wander over the pi-airies of the west, in herds of tons of 
thousands, are their great support ; hut deer, bears, and 
in time of need otters, beavers, foxes, squirrels, and even 
reptiles, are devoured 

The Toltecan family embraced the civilised nations of Toltecaa 
Mexico, Peru, and Bogota, extending from the Eio Gila in 
33® N. latitude along the western shore of the conti-p““°*^ 
nent to the frontiers of Chih ] and on the eastern coast, along 
the Gulf of Mexico, in North America. In South America, 
on the contrary, tins family chiefly occupied a narrow strip 
of land between the Andes and the Pacific Ocean, bounded 
on the south by the great desert of Atacama. Farther north, 
however, in New Granada, were the Bogotese, a people 
who.se civilisation, hke their geographical position, was 
intermediate between that of the Peruvians and the Mexi- 
cans. But, even before the Spanish conquest, the Toltecan 
family were not the exclusive possessora of the regions which 
we have assigned to them; they were only the dominant 
race or caste, wlulc other tribes of the American race always 
constituted a large mass of the population. The arrival of 
the Spanian^ reduced both classes alike to vassalage; and 
three centuries of slavery and oppression have loft few traces 
of Mexican and Peravian civilisation, except what may 
be gleaned from their history and antiquities. These nations 
can no longer bo identified in existing commumties ; and 
the mixed and motley races which now respectively bear the 
name, are as unlike their predecessors in moral and intellec- 
tual character, as the degraded Copts are unlike the ancient 
Egyptians. It is in the intellectual faculties that the great 
dfflerence between the Toltecan and the American farces 
consists. In the arts and sciences of the former we see the 
evidences of an advanced civilisation ; their architectural 
remams everywhere surprise the traveller and confound the 
antiquary. Among these are pyramids, temples, grottoes, 
bas-rehefs, and arabesques ; while their roads, aqueducts, 
and fortifications, and the traces of their mining operations, 
sufficiently attest their attainments in the practical arts of 
life. 

The origin of the populations of America is a problem Origin of 
which has yet to be solved. It is known that in Europe .American 
man was in existence at a very remote period; and there 
are facts which lend some support to the view that man 
has also been a denizen of America for ages. Thus there 
have been found portions of tlie human skeleton and 
fragments of human handiwork, associated with the bones 
of mammals which now have no existence, under circum- 
stances which imply great antiquity. In most instances, 
however, it is not certain that such relics are of the age of 
the deposit in which they have been found. Human 
skdetons and hones in a fossilised state, or associated with 
bones of extinct mammals, have been found at Guadaloupe, 
in Missouri, near Natchez, at New Orleans, in the coral 
rerf of Florida, near Charleston, in California, in Orchilla, 
at Petit Arise, and in Kansas. Some of these are referred 
to a yery distant period. Thus the conglomerate in which 
the remains occur in the Florida reef is estimated by Agassiz 
to be 10,000 years old; but, what isstiUmore amazing, 
the skeleton found by Dr Dewier beneath four buried AatitiTuty 
forests in the delta near New Orleans, is said to be 60,000 of “af in 
y«us old, and the remains from CaUfomia were found in a 
deposit beneath Table Mountain, which deposit was formed 
in an old river of the Poat-Pliooene, or Pliocene period. 

At any rate, when this deposit was formed there was a river 
valley here, down which an overflow of volcanic matter was 
poured. Since that time denudation has been so great, and 
the volcanic matter so hard, that the sides of the valley have 
been swept away, leaving the valley bottom with its pro- 
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tecting cover standing up far above tbe level of the neigh- G(mtriM,t'wn& to Knowledge, from the researches of Messrs 
bouring country. Articles made by man also occur under Squier and Davis. 

conditions indicating great antiquity. Thus along the coast The barrows and ramparts are constructed of mingled 
of Ecuador there are volcanic deposits which belong to the earth and stones , and from their solidity and extent, must 
period of volcanic activity preceding the present, which may have required the labour of a numerous population, with 
probably be refeived to the Post-Pliocene penod. This leisure and skill sufficient to undertake combined and vast 
matter is arranged m terraces, and in one of these terraces, operations. The barrows often contain human bones, and 
now 24 miles from the coast and 150 feet above the sea, the smaller tumuli appear to have been tombs , but the 
Mr Wilson has found beneath the vegetable mould, beds of larger, especially the quadrangular mounds, would seem to 
clay with sand and gravel which contain fragments of pot- have served as temples to the early inhabitants. These 
tery. These beds, it is believed, were deposited beneath barrows vary in size, from a few feet in circumference and 
the sea, implying an elevation of 150 feet since their forma- elevation, to structures with a basal circumference of 1000 
tion. On the coast there is a pottery-contaming stratum, or 2000 feet, and an altitude of from 60 to 90 feet, resem- 
which has been followed for 80 miles, and patches of a bhng, in dmiensions, the vast tumulus of Alyattes near 
airmlftr bed occur over a further distance of 200 miles. Sardis. One in Mississippi is said to cover a base of six 
These facts, taken in conjunction with what we learn from acres. The ramparts also vary in thickness, and in height 
the traditions and histories of numerous nations, as also the from 6 to 30 feet, and usually enclose areas varying from 
characters of the present natives, render it higHy probable 100 to 200 acres. Some contain 400 ; and one on the Mis- 
that man existed in America long before the origin or arrival souri has an area of 600 acres. The enclosures generally 
of the civiliaed communities to which allusion will be pre- are very exact circles or squares, sometimes a union of both j 
sently made. The histories of these co mmun ities generally occasionally they form parallelograms, or follow the sinuo- 
agree that civilisation was introduced by persona who first sities of a hill ; and in one district, that of Wisconsin, they 
appeared as strangers amidst the people already in possession assume the fanciful shape of men, quadrupeds, birds, or sen 
of the country. Hence the question has a twofold aspect, pents, delineated with some ingenuity, on the surface of 
viz., the origin of the earliest uncivilised as well as that of undulating plains or wide savannahs, 
the earliest civilised tribes. It is possible, as the traditions These ramparts are usually placed on elevations or lulls, 
suggest, that people have arrived from various quarters and or on the banks of streams, so as to show that they were 
at various times. As yet we have little positive evidence erected for defensive purposes, and their sites are judiciously 
to rely upon, and caution is required in drawing conclusions chosen for this end. The area enclosed, therefore, bears ti«> 
from resemblances in customs or religion. For instance, proportion to the relative labour bestowed on such ramjiarts. 
to take one remarkable case. Amongst tribes living high thus, in Ohio, an area of not more than 40 acres is enclosed 
up the Amazon basin there are customs which correspond by mounds of a mile and a half in circumference ; and on the 
with those in Borneo. In both areas we find blow-pipes little Miami, in the same state, is found an enclosuie fuUy 
for discharging arrows; large houses inhabited by several four miles round, that contains an area of about 100 acres, 
families and siindarly constructed; baskets and bamboo These remains are not solitary and few, for in the .state 
boxes of almost identical form and construction; and the of Ohio they amount to at least 10,000. 
smoke-dried heads of enemies hung up in the houses. In The enclosures in the form of animals are more rare than 
one tribe on the Amazon the throwing-stick is used, and those now noticed, and seem nearly confined to Wisconsin, 
not the blow-pipe, which is employed by all the surrounding One of these represents a gigantic man with two heads, the 
tribes ; the throwing-stick is also used by the Esquimaux, size of which may be estmiated, by the body being 50 feet 
the Andaman Islanders, and the Australians. On the long, and 25 feet across the breast. Another on a slope near 
.'\niazon an arrow or spear is used for catching turtle, Bush Creek, represents a tolerably designed snake, with an 
which has the harb loosely Attached to the shaft, so that oval ball in its mouth, the undulating folds of its body and 
when the turtle disappears the shaft floats on the surface spiral of its tail extending to a length of 700 feet. The 
and indicates its movements and position. The Australians forms of quadrupeds and birds are also cliaracteiistically 
catcb turtle in precisely the same way. Again, many represented in these works Those that have been explored 
other customs are common to the Americans and tribes contain human bones; but, though the India ns deposit their 
living in areas far remote from them, with which they dead within them occasionally, they have no tmditiou of 
have no apparent direct relationship. If these analogies their having belonged to their ancestors. The most pro- 
were always proofs of affinities, then we might infer, bable supposition respecting them is that of Mr E. C. Taylor, 
as has been done, that America was first peopled by that each was the sepulchral monument of a different tribe, 
emigrants from the opposite shores of Africa, W. Europe who have all disappeared from America. 

E. Asia, and Polynesia. The question immediately suggests itself, to what people 

.^tiqui- In the great valley of the Mississippi and its mighty must we ascribe those vast works 1 They can scarcely he 
ties. tributaries, the Ohio and Missouri, are the remains of the the works of the ancestors of the red men discovered by 
works of an e^inct race of men, who seem to have made Europeans in North America. Neither can w'e ascribe 
advances in civihsation far beyond the races of ret? mm dis- them to the early Gieenland and Iceland colonists, who 
covered there by the first European adventurers. These seem never to have passed westward of the Alleghanies. 
renaains consist chiefly of tumuli and ramparts of earth, We can scarcely attribute them to the somewhat apocryphal 
enclosing areas of great extent and much regtdarity of form, advent of the Welsh . Madoc. Can their authors be the 
Sonie of them recall the barrows of Europe and of Asia, or people obscurely mentioned in the Icelandic sagas, as the 
the huge mounds and ramparts of Mesopotamia, as displayed inlmbitants of New Icdand f 

at Babylon and Nineveh ; while others remind ns of the A curious tradition of the present Iroquois records, that 
^ned hippodromes and amphiljheatres of the Greeks and when the Lenni Lmapi, the common ancestors of the Iro- 
Eomans. In that part of No^ America the barrows are quois and other tribes, whose language is still widely spread 
imually truncated cones ; but in advancing farther south, among the Indians, advanced from the north-west to the 
they often assume the figure of four-sided pyramids in sue- Mississippi, they found on its eastern side a great nation 
ccssxve flattened tops, Kke the TeocaUis, or more civilised than themselves, who lived in fortified towns 

temples of M^co and Yucatan. _ They have been accurately and cultivated the ground. This people at first granted the 
desenbed, and many of them delineated, in the Srmifmrmn Lenni Lenapi leave to pass through their territories to seek 
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an eastward settlement, but treacherously attacked them sculptures, ornamented with stuccos, and gaily painted red, 
while crossing the river. This conduct gave rise to inve- yellow, white, and black. 

terate hostilities, that terminated in the extermination or The ruins of Paleuque, as may be seen in the researches 
subjugation of their opponents, and the estabhshment of the of Humboldt, have the characters just mentioned. They 
red men in those regions. This not improbable, though are covered with hieroglyphics, and sculptures in relief, with 
imperfect, account of such rude commumtiea, where neither ornamental cornices. The largest building stands on a 
letters nor hieroglyphics existed, is probably aU that we terrace, faced with stone, measuring 310 by 260 feet; the 
shall ever learn of the people who executed those works building itself is 200 by 180 feet ; its walls are 25 feet 
that now excite our surprise. high. The stone has been originally covered with painted 

Owitral As we advance southward we find proofs, of still greater stucco ; fronts the east, and contains 14 doors, separated 
Amaricaa refinement on the table-land of Anahuac or Mexico ; and by piers ornamented with stucco figures. In this building 
wtiquitios. Qjj <iescending into the humid valleys of Central America, some of the figures are erect, while others sit cross-legged, 
the peuiusula of Yucatan, and the shores of Honduras, we in what we term the oriental fashion ; one statue, 10^ feet 
find striking remains of the aemi-civihsation of the races high, was found at Palenque ; and two fragments of two 
that inhabited those countries before the Spanish invasion. io7ws and a head were also discovered that exhibited a 
The barbarous policy of Cortez and other invaders was to severe but fair style of sculpture, that recalls something of 
eradicate every trace of the former grandeur of the native the early style of Greek art. 

races, and thereby to inure them to a degrading servitude. The rums at Oopan, in Honduras, are of vast extent. 
The systematic destruction of the native works of art and Here a pyramidal structure remains, with an elevation of 
gorgeous buildings in Mexico was relentlessly carried on for 150 feet measured along its slope, and this appears to be a 
ages, to the infinite regret of the modem ethnographical principal temple, included with several smaUer stractuies 
inquirer. Little positive information on these subjects can within a sacred eiielomre, in the manner of the temples of 
be gleaned from the early Spanish historians of the con- ancient Egypt. On its walls are many skulls of a quadra- 
quest ; and it was not until the publication of Humboldt’s manous animal, well executed in high rehef j a large figure 
Researches that Europe knew an 3 d;hing of the state of the of a baboon was discovered among the ruins, bearing no in- 
Great Mexican pyramid, or of the wonderful remains of considerable resemblance to the cynocephalus of the Egyp- 
Palenque and Papantla tians. Here also several sculptured obelisks occur, from 

In the middle of the last century, however, some Spanish 11 to 13 feet iu height, and from 3 to 4 feet wide, which, 
adventurers penetrated with difficulty the dense forests of as well as the walls of the temple, were highly ornamented 
the Mexican province of Chiapas, in which they discovered with sculptures in bold relief. 

the remains of an ancient city, of which aU memory had The similarity between the ruins at Oopan and Palenque, 
been lost, and to which they gave the name of PAueNQUB, and the identity of the hieroglyphic tablets in both, show’ 
from a poor adjacent village. Stimulated by their report, that the former inhabitants of Chiapas and Honduras had 
the Spanish Government some years afterwards despat^ed the same wUim language, though the present Indians of 
two intelligent travellers to explore those wilds ; but the those provinces do not understand each other, 
report of Del Eio and Du Paix, from the commotions that At several places, but more especially at Uxmal, in 
agitatea Europe and convulsed Spain, remained unpublished Yucatan, are very magnificent ruins of the same kind, 
until a few years ago. It has since appeared, with very in- Here are found sculptured obelisks, bearing on their prin- 
terestiug designs of the rains they explored. Our know- cipal face the figure, probably, of some deity, with a be- 
ledge of such remains, however, has been greatly enlarged nignant countenance represented in full, and the hands 
by the labours of an enterprising North American traveller, applied to the breast. The other sides of the obelidrs are 
Mr Stephens, given to the world in four volumes, entitled covered with hieroglyphical tablets, proving that the same 
Incidents of Travel in Gmtral America^ Chiapas, and race once inhabited the plains of Honduras and the table- 
Yucadan, 1838, and Incidents of Travel in Yvaatan, 1842. land of Anahuac. The principal bidldiiig at Uxmal seems 
This gentleman discovered, in the almost impenetrable to have been a very magnificent pyramid in toe stages or 
forests of those regions, the remains of no less than 44 terraces, faced with hewn stone, and neatly rounded at the 
towns, some of them with extensive and highly decorated angles. The first terrace is 676 feet long, 16 feet broad, 
structures. These exhibit walls of hewn stone, admirably and 3 feet high, serving as a sort of plinth to the whole ; 
put together with mortar, often enriched by sculptures the second terrace is 545 feet long, 250 feet wide, and 20 
in bold relief, and hieroglyphical inscriptions, exactly feet high ; the third terrace is 360 feet long, by 30 feet 
resembling the Aztec MSS. in the museums of Europe, wide, and 19 feet in height. From the centre of the second 
and in the pubKcations of Humboldt ; well executed terrace, the upper part is gained by a vast flight of weE- 
vaulted roofs, and obelisks covered with mythic figures constructed steps 130 feet wide. This leads to the temple, 
and pictorial or hieroglyphical inscriptions. These curi- the facade of which is no less than 322 feet long, but has 
ous remains have been concealed for ages by a luxu- not had a greater devation than 26 feet; yet its grandeur 
riant tropical vegetation, so dense that they seem to have is enhanced by the rich sculpture that covers the upper part 
been unknown to people living within half a mile of their above a fillet, or cornice, that surrounds the whole buil^ng 
site. at about half its elevation. The interior consists of two 

The most conspicuous rains are those of temples and parallel ranges of chambers, 11 iu each row. The front 
palaces, which almost invariably have a pyramidal form, iu apartments are entered by 11 doorways, enriched with 
several stages, with wide intervening terraces, the ascent to sculpture, which gives sufficient light to those rooms ; but the 
which is by grand flights of steps. The chambers in those posterior row receives no light except what enters by their 
buildings have generally a length disproportioned to their doora from the exterior rooms. The roofs here, unhke those 
width, they have no windows, but receive their light from of Palenque and Copan, are not stone arches, but are sup- 
the doors, just as the rooms do at this day in Barbaiy and potted on bearers of a very hard wood, that must have been 
some other eastern countries. The apartments are in two brought from a distance of some hundred miles, and these 
parallel rows, a narrow corridor or series of chambers runs beams too are covered with hiero^yphics. The flat roof 
along the front, and the apartments behind this receive their of this building has been externally covered with a hard 
light only from the front rooms into which they open. Yet cement. In a building placed on a lower level is a lectan* 
these interior apartments are often richly decorated with gular court, which has been once wholly pfived with well- 
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carved figures of tortoises in cicmi-rclief. These arc ar- 
ranged in groups of four, with their heads placed togetlicr ; 
end from the dimensions of the comt, this sida de las Tor- 
tuffcis must have required 43,000 of such carved stones foi 
its pavement. 

The ruins of Cliichen, also in Yucatan, extend over an 
area of two miles in circumference. One of the best pre- 
served buildings with an ambit of 038 feet, is constructed in 
three teriaces, which guve it an apparent altitude of 05 feet. 
The buildings here, on the second terrace, have the facades 
highly sculptured, both above and below tiie horizontal fil- 
let 3 and the doorways are enriched with mouldings, and 
iriiss-lilco ornaments supportmg a diip-stone. The stairca.se 
here is 50 feet wide. The front apartments aie 47 feet 
long and only 9 wide. There are tliree doors in the front, and 
in the central apartment are nine niches. The roofs are 
stone arches j and aU has been once painted of various 
colours, A curious adjoining structure consists of two 
parallel stone w'olls, 274 feet long, and 30 feet apart. The 
walla are 30 feet thick. It has been conjectured to have 
been connected with the celebration of some public games, 
like the pnlcestm of the Greeks. 

In several of the ruins now noticed are found bmldmgs 
lo which there is no access. They have doorways, but these 
seem to have been walled upAvhon the biuTdingswere erected. 
Their use is unknown ; they are named casas cerradas, or 
‘‘ shut up houses.’' Their interior docs not differ from the 
other apartments above described. 

It IS worthy of notice, that the builders of those cities took 
great pains to supply them with one of the prime essentials 
of human comfort — abundance of good water, by means of 
wells and cisterns of excellent construction. 

The remains in all the 44 ancient towns visited by 
Stephens have a similar character; so that we can have no 
hesitation to ascribe them to the same nation, or to kindred 
races of men, who had certainly attained no inconsiderable 
civilisation, although unacquainted with the use of iron, or 
even of bronze. Many of these towns are repeatedly referred 
to in tho native histories, and it is almost certain that a 
large proportion of them were founded and inhabited by 
the Tiitui-Sius, Nahoas, and other tribes speaking the 
Wahuatl tongue. In not a few instances the dates and the 
names of the founders have been preserved. 

Native It has been generally admitted by physiologists, that 
the temperate regions of the globe are best fitted to de- 
tion ^ powers of our nature ; and it is a fact in 

accordance with tins opinion, that among the abongines 
of America, civilisation followed very closely the chain of 
the Andes, and was found either upon their sides or the 
table-land of their summits, where the elevation of the 
ground moderates the heat of the tropical sun, and pro- 
duces a climate analogous to that of Central and Southern 
Europe, This civilisation did not exist merely at the two 
distant and isolated points of Mexico and Peru, but pre- 
sented itself at intermediate places, and may be said to have 
formed a continuous line from lat. 35® N. to lat. 35® S, with 
few intemiptiona, except at those parts where the moun- 
tainous chain disappears, or sinks down to a trifling eleva- 
tion. Some large buildings near ttie Eio Gda, in lat. 33° N., 
with fragments of porcelain, indicate the existence of a 
people there who had some knowledge of tbe arts. These 
were most probably a branch of the Aztecs or Toltecs, 
who afterwards occupied Mexico, as the annals of that 
country tell. Though some pursued their mardi south- 
ward, it may be reasonably supposed that a part remained 
fn the district ; and the Indians living here, who edti- 
rato corn, weave doth, and live in villages consisting of 
houses built of solid materials, sometimes two stories in 
lieight, may either be their descendants, or have bor- 
rowed from them the improvements they possess. Next 


in order as wo proceed southward, arc the various nations 
of Mexico, of whose condition wc shall speak by and by. 

In Cluapa were the Zapotccs, in Yucatan tho Mayas, m 
Gualemala the Quiches and Kacliiquels,_ all nearly as 
much advanced in civihsatiim as the Mexicans, and pio- 
bably of the same primitive stock. From this point, where 
the Andes lose their elevation, or break into isolated cones, 

110 distinct traces of civilisation appear tiU we enter the 
soulhom continent Here were found the Muyscas or 
Moseas, on the table-land of Bogota, a nation consisting 
of seveial tribes, who worshipped the snn and practised 
some of the useful aits. To these succeeded the nations of 
Peru, living under the Incas, whose dominion extended 
from the equator to the 35th degree of S. latitude. 
Beyond this boundary were th*. ^hihan tribes, who, though 
inferior to the Peruvians, had Eoiao some advances beyond 
the rudeness of the savage state. It is proper to mention 
that some of the nations named were extinct before the 
arrival of the Spaniards ; but the degree of civilisation they 
had attained is attested by the monuments they have left 
behind them. There were no other tribes m the new 
continent which had made any progress in social improve- 
ment. We would not except the Guaranis of Brazil, and a 
few others, who derived their subsistence chiefly from 
agriculture, but were in other respects savages. We place 
among the exceptions, however, the extinct race of the 
AUegewis, or whatever was the name of the people, who 
erected the military works existing between the Ohio and 
tlie northern lakes , but they also, it must be remembered, 
inhabited a temperate climate, though not a mountainous 
country. It may be affirmed, then, as a general proposi- 
tion, that from 35° of N. to 35° of S. latitude, the sides 
and summits of the Andes were tlie exclusive scats of 
American civilisatioii. We admit that some of the tribes 
m Chiapa, Oaxaca, and Yucatan, inhabited low districts; 
but they were still near tho Cordillera, and may be fairly 
considered as offsets from the nations dwelling upon it. 

The fact is important, as marking the effect of climate on 
the active energies of our species. There is no doubt 
that, with the improved arts of modem times, civilisation 
can subsist under the burning sky of the torrid zone, but not 
in such vigour as in countries which enjoy a more moderate 
temperature. Perhaps it will be found that the moral 
and physical powers of man attain their highest perfection 
in those regions where he is accompanied by wjmt and 
the mne. The zone occupied by the former extends 
from the 30th to the 67th or 68th parallel ; and within the 
tropics the corresponding climate is found on the flanks 
or summits of mountains, from 4500 to 10,000 feet above 
the level of the sea. 

It is remarkable that the Mexican annals reach to aMe-uco. 
very remote date, although they were preserved merely by 
picture-writing. Wo do not pretend to enter into the 
question as to the authentidty of the records themselves, 
and their correctness. It is enough that they have received 
credit from Humboldt, Yater, and other men of learning 
and judgment. From the annals thus preserved, of which 
further details will be subsequently given, we learn that at 
the earhest dawn of history the Quinames were in possession 
of the country, that civilisation was introduced by strangers 
coining from the east, and that several nations belonging to 
one race migrated in succession from the north-west, and 
settled in Awxlvvm or Mexico. The Toltecf*, it is stated, 
left their original seat, far to the west, in 544 of our era, 
and after a long journey invaded Mexico, then occupied 
by wandering hordes, in 648. This people, who penetrated 
to Nicaragua, if not to South America, were nearly 
decoyed after the lapse of some centuries; but were 
followed by the Chicldmecs, a half savage tribe, about 
1120, and these a few years afterwards by the Analiuatlels, 
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or seven tribes, including tlie Acolbuans, tbe Tlascaltecs, and 
tbe Aztecs or proper Mexicans All these people spoke 
dialects of one language, and had similar arts, customs, 
and institutions. The town of Mexico or Tenochtitlan 
was founded in 1325, and the series of Mexican kings 
which commenced in 1352 was contmued through eight 
monaichs to Montezuma, The monarchy was small at first, 
and passed through many vicissitudes ; but it was gradually 
enlarged, especially by the policy and enterprise of the later 
princes of the line. When Cortes arrived, it embraced 
what are now the provinces of Yora Ciuz, Oaxaca, Puebla, 
Mexico, and part of Valladolid, a surface of 130,000 square 
miles; but within tliis were comprehended three small 
independent states, Tlascala, Cholullan, and Zapeaca. The 
pastoral state, whieh forms the intermediate stage between 
savage and civilised life, had never existed in Mexico; for 
the native wild ox had not been tamed, and the use of milk 
as food was unknown. The Mexican nations derived their 
I’lie arts in subsistence from agriculture, which, however, was conducted 
Mexico, in the rudest manner, with very imperfect instruments. 
They cultivated maize, potatoes, plantains, and various 
other esculent vegetables. They raised cotton, and under- 
stood the art of spinning and weaving it mto cloth, of a 
texture which excited the admiration of the Spaniards. 
They had no iron, hut showed considerable skill in fashion- 
ing the gold, silver, and copper, found in a native state, 
into domestic utensils and ornamental articles. In some 
of their buildings the stones were hewn into regular forms, 
and accurately joined ; and from the ruins of the palace of 
Mitla, in Oaxaca, still existing, it appears that ^ey had 
the art of designing ornaments bice arabesques, in paste, 
TOth great neatness, and attaching them to the walls; but 
solid structures of masonry evincing any considerable skill 
are extremely rare in the country. Their carvings in 
wood wore tolerably well executed, but the figures were 
disproporlioned and uncouth. The same remark applies 
to their hieroglyphical drawings, which were far inferior 
in taste and design to those of the Hindoos, Japanese, 
and Thibetians. For paper they employed sometimes 
the large leaves of the aloe, sometimes cotton cloth, or the 
sldns of doer dressed. Their books consisted of strips or 
webs of such materials, composed of pieces neatly jomed, 
one or two feet bioad and twenty or thirty long, which 
were divided into pages by folding them in a zig-zag 
manner ; and two pieces of thin deal attached to the outer- 
most folds served as boards, and gave these manuscripts, 
when closed, an appearance very much like our old foKos 
in wooden binding. The written language of Mexico con- 
tained a few real hieroglyphics or symbols, purely conven- 
tional, to designate such objects as water, earth, am, day, 
night, speech, and also for numbers ; but it was essent^y a 
system of picturewrUing in which objects were represented 
by coloured figures having a resemblance more or less 
exact to themselves. With all its necessary imperfections, 

^ this instrument was familiarly employed to a prodigious ex- 
tent in deeds and instruments for effecting the trajjsmissdon 
and sale of property. The government kept conikcs for 
conveying intelligence from aU parts of the empire ; and the 
capital was watched and cleaned by a sort of police estab- 
liAment. This is the bright side of Mexican mvilisation, 
On the other hand, it must be kept in view, that the Mexi- 
cans had no tame animals, no made roads, no money to 
serve as a universal medium of exchange in commerdaj 
transactions. The government was originally a perfect 
feudal monardiy, in which aU power was monopolised by 
a numerous nobility and the priesthood. The great mass 
of the people were serfs, attached to the sod, and trans- 
ferred with it from owner to owner by descent or purchase, 
Tlie pcasacts or slaves of a nobleman were allowed a icar- 
tain portion of laud, which they cultivated in common 
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for their subsistence : the rest of their labour belonged 
to their lord. The countiy swarmed ivith beggars, and 
thousands were swupt off every few years by famme. As 
among the ancient Egyptians and the Chinese, immutable 
custom, regulating every act of cinJ and common life, 
chained up the course of improvement, and spread a 
languid monotony over society. The crown was elective, 
and the powers of the monarch small, till the privileges of 
the nobles were destroyed by the policy and ambition of 
Montezuma. The religion of the Mexicans breathed 
a savage spirit, which degraded them, in a moral point of 
view, far below the hordes of wandering Indians. Their 
deities, represented by mis-shapen images of serpents 
and other hideous animals, were the creation of the 
darkest passions of the human breast, of terror, hatred, 
cruelty, and revenge. They delighted in blood, and thou- 
sands of human sacrifices were annually offered at their 
shrines. The places of worship, called TeocaUis, were pyrar 
nuds composed of terraces placed one above another, 
like the temple of Belns at Babylon. These were built of 
day, or of alternate layers of clay and unburnt bricks, 
but in some cases faced with slabs of polished stone, on 
which figures of animals are sculptured in relief.^ One or 
two small chapels stood upon the summit, enclosing 
tmages of the deity. The largest known, which is com- 
post of four stones or terraces, has a breadth of 480 
yards at the base, and a height of 65. These structures 
served as temples, tombs, and observatories ; and it is re- 
markable that their sides are always placed exactly in the 
direction of the meridian. This leads us to the most in- Calendar, 
teresting fact connected with Mexican civilisation, we 
mean the perfection of their calendar. The civil year was 
composed of 366 days, divided into 18 months of 20 
days, and 6 supplementary days. The Mexicans had 
besides a ritual or rchgious year for the regulation of their 
festivals ; and, by means of a cycle of 52 years, and a very 
complicated method of computation, the religious and civil 
periods were connected with one another, and tho civil year 
was made to correspond with tho natural by the inter- 
calation of 13 days at tlie end of the cycle. The month 
was divided into four weeks of five days, but each day of 
the month had a distinct name ; and Humboldt has given 
strong reasons for believing that these names were bor- 
rowed from an ancient zodiac formed of 27 or 28 luuar 
housed which was made use of from the remotest anti- 
quity in Tartaiy, Thibet, and India. The calendar of the 
Mexicans bespeaks a degree of scientific skill, and an 
accuracy of observation, which are not easily reconciled 
with their somi-harbarous habits, their gener^ ignorance 
in other things, and the recent date of their d^sation 
according to tiieir own account. It is here, indeed, and 
not in their language, that we find distinct traces of their 
connection with Asiatic nations, The character of the 
Mexicans is probably the same at this day as before the 
conquest, which, we are disposed to think, made less 
chan^ in tlie situation of the people than is often sup- 
pose^ though it annihilated the rank and privileges of 
the nobles. The Mexican Indian is grave, suspicious, 
and taciturn ; quiet and pladd in his external deportment, 
but rancorous in his spirit ; submissive to his superiors, 
harah and cruel to those beneath him. His intellect is 
limited, and chiefly developes itself in imitative labours 
and mechanical arts. Slow, cautious, and persevering, he 
loves, both in his acts and thoughts, to travel in a Imten 
track The people, though speaking many different lan- 
guages, have nearly the aaine physical character. The 
Mexicans have olive complexioiis, narrow foreheads, black 

^ Rotertson waa idfltakea to bdisvteg ITiat -Islie Teoeallis were in ail 
ooaes mere maaies p( learth, wiijluiaj: masonry. See HimboMifs 
Benches, voi. i, y. 111, translation. 
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eyes, coarse glossy black haii-, and thin beards. They 
are of the middle size, and -well-proportioned in their 
limbs. A person with any defect or deformily is rarely 
seen amongst them. They are healthy, and live to an 
advanced age, when life is not shortened by drunken- 
ness. The Toltec and Aztec races, when they established 
themselves in the country, diffused their own language 
partially from the Lake of hTicaragua to the 37th parallel 
They reclaimed, by degrees, many of the neighbouring 
savage tribes to a settled mode of hfe, and spread a feeble 
degree of civilisation over a mixed mass of nations, speak- 
ing, according to Glavigero, 35 languages, of which Hum- 
boldt tells us that 20 still exist. The Aistec language is one 
of the most copious and pohshed of the American tongues, 
and abounds in words of the immoderate length of 12 or 15 
syllables. It is uncertain what was the number of sub- 
jects over whom Montezuma ruled. The ruins in the 
valley of Tenochtitlan, on which the capital stands, show 
that it must have been more populous before the conquest 
than now ; but the population at present is diffused over 
an incomparably wider space • and, upon the whole, there 
are no good grounds for belie-ving that the number of 
civilised Indians was much greater when Cortes landed, 
tlian ill 1803, when it amounted to 2,000,000. 

The civilisation of Mexico, as well as of Peru, owed its 
existence to a single cause, — ^the patient, submissive, and 
superstitious character of the people, which fitted them 
to be beasts of burden, under an aristocracy of priests 
and nobles, who were led, perhaps, partly by influences 
from abroad, partly by the instinct of self-interest, to 
devise means for holding the mass of the community 
in subjection. Many of the nations which continued 
savage, such as the Algonquins and Iroquois, were pro- 
bably ^ual to the Mexicans in intellect; but their 
propensity to superstition was less, and their energy of 
character was too great to permit of their being enslaved 
by their chiefs It is chiefly in the variety of their pri- 
mitive character that we must seek for the cause of the 
diversity of manners and institutions we find among the 
American nations. 

Pern The ancient empire of Peru, more extensive than that 
of Mexico, embraced the whole sea-coast from Pastos to 
the river Maulo, a line of 2500 miles in length. Its 
breadth is uncertain; but as it included both declivities 
of the Andes, it must have extended in some cases to 
500 miles, and the entire surface of the empire probably 
exceeded 600,000 square miles. It is plain, however, 
from tlie imperfect Mstoiy of the Incas which has been 
preserved, that within this space there were many dis- 
tricts where their authority -svas feeble, and others inhabited 
by tribes which were entirely independent. One part 
of the country, besides, consisted of a sandy desert, while 
the most elevated tracts were uninhabitable from cold. 
It must not therefore be supposed that the capacity of 
the country to support population was commensurate 
■with the e:rtent of its surface. Still the magnitude of the 
Peruvian empire, in the midst of an immense multitude 
of independent savage communities, so extremely minute, 
that a hundred of them might have been planted -with- 
out crowding in one of its provinces, is an extraordinary 
phenomenon. The creating and TnaintaiTi-ing of such an 
empire is a proof that the Peruvians had mgjlB no trifling 
progress in the useful arts and in the science of government. 
To keep in subjection so many remote pro-vinces, there must 
have been an efficient military force, rapid means of com- 
munication, considerable revenues, and an organised magis- 
tracy capable of understanding and executing the plans 
of rulers, who had sufficient political skill and knowledge 
of human nature to adapt their institutions and arrange- 
ments to the wants, habits, and diaracter of a great 
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variety of dissimilar nations, spread over a territory reach- 
ing as far as from Lisbon to llie banks of the Volga. It 
is dear that the ruling tribe, which was able to extend 
its dominion, and to a considerable extent its language, 
over a space of 2500 miles, must have possessed a marked 
superiority of some kind over the hordes that surrounded 
it. We must remember, besides, that the Peruvians lay 
under the disadvantage of being destitute of even such an 
imperfect instrument of communication as the hieroglyphic 
language of the Mexicans, and that they were extremely 
deficient in mihtary spirit. Indeed, it is one of the most 
singular facts connected with the history of America, that 
by far the largest empire it contained was formed by the 
most unwarhke people in it. The dominion of the Incas 
■was founded entirely on policy, superstition, and the arts. 

It could only be by the mtelligence and skill which cm- 
lisation developes, that the Peruvians conquered tribes 
superior to themsdves in courage ; and it was by policy 
and superstition that the Incas tamed the rudeness of 
savage tribes, and held distant countries in subjection. 
Robertson justly observes, that the Peruvians “had ad- 
vanced far beyond the Mexicans, both in the necessary arts 
of hfe, and in such as had some title to the name of 
degant.” In two points only were they inferior; in their 
calendar or mode of computing time, and in their want 
of such a substitute for -writing as the Aztecs possessed 
in their hieroglyphics. 

Agriculture was conducted -with greater care and sue- Art# i* 
cess in Peru than iu Mexico. The lands capable of ciil- P®”* 
tivation were divided into three shares. One was conse- 
crated to the service of religion, the erection of temples, 
and the maintenance of priests ; the second was set apart 
as a pro-vision for the support of the government; and 
the third and largest share, which was reserved for the 
people, was parcelled out, not among individuals, but 
among the hamlets and -villages, according to the number 
and rank of the inhabitants ; and a new division was made 
every year to meet any change that might arise in the 
circum^nces of the parties. The members of each 
little community went to the fields under overseers, and 
cultivated the land by their joint labour. The produce 
was distributed among the families and individuals accord- 
ing to their wants, while the evils of famine were pro- 
vided against by storing up the corn in granaries. The 
Peruvians ha-ving no draught auimals, and no ploughs, 
turned up the earth -with wooden mattocks; but -tieir 
skill and care were exemplified in irrigation, which they 
practised extensively, and in their employing as manure 
guano, or the dung of sea birds, which abounds on 
the i^ds near the coast. Their masonry was superior 
to that of the Mexicans. Like the ancient Egyptians, 
they understood mechanics sufficiently to move stones 
of vast size, even of 30 feet in length, of which speci- 
mens are still existing in the walls of the forti-ess of 
Cuzco. They had the art of squaring and cutting blocks 
for building with great accuracy ; and they did not effect 
thar purpose, as Robertson supposes, merely by cliip- 
ping the stones, or rubbing them together so as to fit 
the surface of the one to that of the other, -without re- 
gard to symmetry of form. It is now knovra that they 
had hard chisels, made of copper, with a mixture of 6 
per cent, of tia, — a proof of considerable skill in the work- 
ing of metals. With these they hewed the stones 
into parallelopipeds, which were disposed in “courses asBuildiBgi. 
r^nkr," says Humboldt, “as those of Roman workmau- 
ship." They are joined -with such nicety, that the line 
whidi divides the blocks can scarcely be perceived ; and 
the outer surface is iu some cases covered mth carving. 

The palaces or lodges of the Incas, of which there are 
many remains, had doors with slanting sides like the 
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Egyptian; sloping roofs, it is supposed, were covered 
witii rushes or stone slabs, no windows, but niches 
symmetrically distributed,’- Ancient stone structures, 
which are so rare in Mexico, arc pretty abundant in 
Peru, --a fact for which we can only account by the dif- 
ficulty with which the Mexicans erected buildings, in 
consequence of their inferiority m the art of masonry. 
The architecture of the Peruvians, liie everything else 
connected with their social state, displays a remarkable 
uniformity, not only of style, but of plan. “It is impos- 
sible,” says Humboldt, “to examine a single edifice of 
the time of the Incas, without recognising the same type 
in all the otheis which cover the ridge of the Andes, 
along an extent of 450 leagues." 

Boada. The ancient public roads of Peru are justly considered 
as striking monuments of the political genius of the 
government. One of these extended along ^e sides of the 
Andes from Quito to Cuzco, a distance of 1600 miles. It 
is about forty feet broad, and paved with the earth and 
stones which were turned up from the soil ; but in some 
marshy places it is formed, like the old Roman roads, of a 
compact body of solid masonry, A tolerably level line is 
preserved, by filling up hollows, cutting down small emi- 
nences, and windmg round the sides of large ones. At 
proper distances tambos or storehouses were erected, for 
the accommodation of the Inca and his messengers. A 
similar road was made along the coast in the low country. 
Fissures a few yards in breadth were passed by bridges 
formed of beams laid horizontally ; and an invention, at 
once bold and ingenious, afforded the means of crossing 
deep ravines, or the channels of rivers, which hap- 
pened to intersect the route. This consisted of a suspen- 
sion bridge, perfectly analogous in its principle to those 
with which we are familiar. It was formed of half a 
dozen of cables of twisted osiers, passed over wooden 
supports, and stretched from bank to bank; then hound 
together with smaller ropes, and covered with bamboos. 
Humboldt passed over one of these pendulous bridges, of 
120 feet span ; and Mr Miers crossed one of 225 feet span, 
over which loaded animals might travel. In low grounds 
the rivers were crossed on rafts with a mast and sail, which, 
by a particular contrivance, could be made to tack and 
veer. In this respect the Peruvians were a stage in 
advance of all the other American races, who had nothing 
superior to the canoe with paddles. The Peruvians manu- 

Manufao- factured a rude species of pottery : they understood the 

^8. art of spinning, and, in an imperfect degree, that of weav- 
ing. They procured native gold by waSiing the gravel of 
rivers ; and silver, and perhaps copper, by working veins 
downward from the outcrop. They knew how to smelt 
and refine the silver ore ; and they possessed the secret of 
giving great hardness and duiability to copper by mixing 
it with tin. Their utensils and trinkets of gold and silver 
are said to have been fashioned with neatness and even 
taste. On the other hand, they had no money, no know- 
ledge of iron or glass; and they were ignorant of the 
mode of mortising or joining beams, and of casting arches. 
They had no fl.-niTna.1a fitted for drau^t ; but the ng.Tna.^ a 
smsJl species of camel, which they had tamed, was em- 
ployed to some extent as a beast of burden. 

The political organisation of Peru, which was artificial 
in a high degree, reminds one, in some of its features, of 
the old system of the Saxons in England, but bears a 
more general resemblance to that of the ancient Egyp- 
tians. The mass of the people were in a state of servi- 
tude, except a small number, who were free ; above the% 
in rank were the Ouracas, or chiefs of districts, who formed 

^ See Hmtoldt's account of the ancient huldings of CaJlo and 
Oannar, vole. L and fi. of his Itesmdkes. 
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a sort of nobihty; and above the whole, the family 
of the Incas, the members of which, by intermarrying 
only with themselves, formed a numerous and distinct 
caste. For the purposes of police and civil jurisdiction, 
the people were divided into parties of ten families, like 
the titb^gs of Alfred, over each of which was an oflScer. 

A second dass of officers had control over five or ten 
tithings, a third class over fifty or a hundred. These 
last rendered account to the Incas, who exercised a 
vigilant superintendence over the whole, and employed 
inspectore to visit the provinces as a check upon mal- 
administration Each of these officers, down to the lowest, 
judged, without appeal, in all differences that arose within 
his division, and enforced the laws of the empire, 
among which were some for punishing idleness, and com- 
pelling every one to laboiu*. It is probable that the 
tithinp and hundreds, as in England, would lose their 
numerical signification lu course of time, and become 
mere local allotments. In the hamlets and villages a 
person mounted a tower every evening, and announced 
where and how the inhabitants were to be employed next 
day. The taxes were paid in the produce of the fields, 
and magazines for receiving them were estabhshed in 
every dStrict Such is the account given by Acosta and 
Garcilasso of the civil institutions of Peru, which may be 
correct with regard to the oldest possessions of the Incas 
near Cuzco, where their power had beeu long established ; 
hut it is not probable that such a complicated system was 
ever fully in operation in the more distant parts of the 
empire. 

^e government of Peru was a theocracy. The Inca Govem- 
was at once the temporal sovereign and the supreme 
pontiff. He was regarded as the descendant and repre- 
sentative of the great deity the sun, who was supposed to 
mapire his counsels, and ^eak through his orders and 
decrees. Hence even slight offences were punished with 
death, because they were regarded as insidts offered to 
the (Hvinity. The race of the Incas was held sacred. 

To support its pretensions, it was very desirable that it 
should he kept pure and distinct from the people; but 
human passions are often too strong for the dictates of 
poliey ; and though the marriages of the family were con- 
fined to their own race, the emperor, as well as the other 
males of the blood royal, kept large harems stocked with 
beauties drawn from all parts of the empire, and multi- 
plied a spurious progeny, in whom the blood of the 
“children of the sun” was blended with that of the “ chil- 
dren of the earth.” Among a simple-minded and credulous 
people the claims of the Incas to a celestial origin seem 
to have been implicitly believed. They were hHndly 
obeyed, and treated with a respect bordering on adora- 
tion, by the nobles as well as the common people. The 
Peruvians worshipped the sun, the moon, the evening 
star, the spirit of thunder, and the rainbow, and had 
erected temples in Cuzco to all these deities. That of 
the sun, which was the most magnificent, had its walls 
covered with plates of gold. The sacrifices consisted of 
the objects most prized by the people, of grain and fruits, 
of a few animals, and of the productions of their own in- 
dustry. Sabianiam, as it is the most rational of all the 
forms of idolatry, is also generally the most mild; and 
doubtless this results from the tendency which it has to 
fix the thoughts on the marks of beneficence and wisdom 
wMdh are dmplayed in the works of nature. Ihe Peru- 
vian temples were accordingly never polluted, like those 
of Mexico, with the blood of human victims ; and the 
Incas even went farther, and signalised their zeal against 
such horrid rites, by suppressing them in all the countries 
they conquered. Though their history exhibits omo 
bloody deeds, the general character of their government 
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wis tlio roTorse of cruel. The severe piinishmenls pre- 
scribed by tlicir laws were rarely iiiflictcd, aad rebellion 
Avas scarcely known m tlieir dominions. The Inca not 
only assiunccl the title of the father of his people, but the 
vices as well as the raents of his govonunent sprung 
partly from the attempt made to construct the govern- 
ment on the model of paternal authority, and paitly fiom 
the blending of moral and robgious injunctions with civil 
duties. Hence tlie idle pretension of the state to reward 
virtuous conduct, as well as to punish crimes; hence 
too the plan of labouring in common, the extinction of 
individual property, the absurdities of eating, drinking, 
sleeping, tilbng, building, according to fixed universal 
rules ; in fine, that minute and vexatious regulation of aU 
the acts of ordinary life, which converted the peojile into 
mere macliines in the hands of an immense corps of civd 
and religious officeis. Such a system may have served 
to reclaim some tubes from the savage state, but it must 
have stifled the seeds of improvement, and left the mass 
of the people more stu[)id and imbecile than it found 
them The government was as pure a despotism, pro- 
bably, as ever existed; but its theocratic charecter, no 
doubt, helped to mitigate the ferocity of its spirit. Super- 
stition and force are the turn bases on which tyranny 
rests in all countries ; and in proportion as it is firmly 
seated on the one, it stands less in need of the support of 
the other. The Inca had so completely on^ved the 
minds of his subjects, and the apparatus he wielded for 
diiectmg and cuntrolliiig their acts was so perfect, that 
ho w’as able m a great measure to dispense with those ter- 
rific e.xamplea of cruelty and bloodshed, by which tlie piu’o 
military despot operates on the fears of those who live 
under his authority. 

Origin of Tliis system of the Peruvian monardis, hy which the 

^mvirta people wore kept in a state of pc^ctual tutelage, merits 
the greater attention, because it is precisely that which 
the Jesuits employed, in Paraguay and other districts, to 
reduce the natives to a settled mode of hfe ; and it seems, 
in fact, to be the only method by wliich a semblance of 
civilisation can be introduced amongst the Amoncan 
nations. Two things must be supposed to account for its 
prevalence : fif.st, a certain amount of timidity, passive- 
iiess, and superstition, in the body of the people, implying 
weak passions, but not necessarily smallnes.s of mleUect ; 
and, secondly, a few minds of a higher class, to give an 
impulse to the rest, and to control and regulate their 
acts. In the case of Peru, did these ruling intellects 
spring from the body of the people, and, after strikmg out 
new lights in morals and legislation for themselves, devise 
a complex and artificial system for establishing tiieir power 
over the minds of the rest, by the help of superstition and 
force 1 or were they strangers from another country, and 
imbued with the principles of a higher civilisation? If 
we may believe the Peruvian annals, the latter was the 
case. About the year 1000 of our era, or perhaps a cen- 
tury later, Manco Capac, with Ms wife and sister Mama 
Ocello, appeared as strangers on the banks of the Inkp. 
Titicaca. They w'ere persons of majestic appearance, and 
announced tliemselves as “children of the sun,” sent by 
their beneficent parent to reclaim the tribes living there 
from the miseries of savage Hfe. Their injunctions, ad- 
dressed to a people who probably worshipped the god of 
day, were listened to by a few, who settled around tbnm, 
and founded Cusco. By d^rees, other tribes were in- 
duced to renounce their wandering habits. Manco Capac 
instructed the men in agriculture and the arts, and htama 
Ocello taught the women to spin and to weave. Law^ 
institutions, and reh’gious rites, were added. The form of 
a civilised society arose, which was gradually extended by 
persuasion or conquest,— the Incas having always planted 


their arts and religion wherever they established their 
authority. Huayna Capac, the twelfth in succession from 
the founder of the dynasty, occupied the throne when the 
fiist party of Spaniards visited Peni in 1527, and the em- 
pire was then slill in a state of progress There is, however, 
little doubt that some advance in civilisation had been 
made m times before the Incas. 

Such w the account which the Peruvians give of the Foreign 
origm of their civilisation, which we should be disposed to ^sgislators- 
reject M a fable, if there were not pecuhar circumstances?’^*^, 
which give it some credibility First, their institutions, 
ifleen lu the mass, do not present -what may bo called the 
Amencan type. The mild and paternal character which 
they display, the injunction to “love one another” raised 
to the rank of a positive precept, the preference of the 
useful arts to war, all breathe a spirit, not only foreign to 
the genius of the American tribes, but exactly opposed in 
character to anything which a native seH-tanght legisla- 
tor was likely to produce. Secondly, the artificial and 
systematic form of the Peruvian institutions renders it 
unprobable that they wore developed by the natural ac- 
tion of pohtical causes, but strongly favours the idea, that 
they were framed by a few designing heads, as an instru- 
ment to tame and govern a patient, feeble, and credulous 
people of rude or savage habits. A small number of 
Jesuits were led, by a sagacious study of the savage charac- 
ter, to devise a system extremely similar in its nature, 
which worked admirably. These missionaries were the 
Manco Capacs of Paraguay; and, like the Incas, might, 
in the course of two or three centuries, have extended 
their theocracy over as large a space as Peru, if their 
situation had permitted them to employ force. Thirdly, a 
milliou of native Peruvians yet suriuve, the hving descen- 
dants of those who built the temples of Cuzco ; and their 
extreme stohdity, apathy, aad feebleness of character, 
sufificiently testify that the chances wore nearly as great 
against a legislator like Manco Cap.ac arising amongst 
them, as a^inst the Jews in the tmio of Augustus pro- 
ducing a bemg like Jesus Christ. They have the weak- 
ness and passiveiiess which fit them to receive an im- 
pre&sion from superior directing minds ; but they discover 
no trace of the intdHgonco, energy, and originality which 
must have been unit^ in the persons who planned and 
earned into effect the pohtical system of the Incas. We 
admit that oppression may have degraded their character, 
but it cannot have entirely changed it. 

If, then, the civiHsatiou of Pera was exotic, whence was 
it denved 1 To us it appears most probable, that the legis- 
lators of Peru were eitiier Chinese, or persons who had 
received at second-hand a knowledge of the arts and in- 
stitutioim of China ; and our opinion is grounded on traits 
of resemblance in the manners, laws, arts, and institutions 
of the two nations, which, in our opinion, are too niimo- 
rous, striking, ^ and peculiar, to be the effect of chance. 

Wo shall mention some of the most prominent. 

_ 1. The first and most obvious resemblance is in thePemrian^ 
singularly artificial frame of society in both countries. In Chi- 
China, as in Peru, the legislation is directive as well 
punitive, and is distinguished by that minute and elaborate 
system of regulation, inspection, and control, which inter- 
feres with the most trifling actions of ordinary life, and 
reduces the mass of the people to the condition of automata, 
moved and guided in everything by the rulers. China, 
says Mr Barrow, is a great school, in which tho magis- 
trates are the masters, and the people the scholars. It 
might be more correctly compared to a large monastic 
establishment, in which each person has his place and Ms 
duty assigned to Mm, and all Ms acts directed by supe- 
riors,^ whose wisdom and authority he is not permitted to 
question. The CMnese have the some immense multitude 
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of civil officers wliicli the Peruvians had, and the same 
chain of suhordination from the emperor down to the 
potty constable. In China this system was undoubtedly 
the groivth of many centuries , but it was too artificial to 
occur to the thoughts of a cacique, educated amongst a 
tribe of savages on the sides of the Andes. 2. In China 
as in Peru, the emperor assumes the title of the “ father 
of his people,” and his government is modelled upon 
this figure of speech. Ho affects to bo sprung from pro- 
genitors w'ho descended from Jieaven, like the children of 
the sun, and he unites the character of supreme pontiff 
with that of temporal pnnee. There are vestiges, too, 
of the worship of the heavenly bodies in China ^ 3. The 
Chinese emperor extends an ostentatious patronage to 
agriculture, by celebrating an annual festival in its 
honour, on which occasion he proceeds to Hie field in 
great pomp, and takes a part in the labour of cultivating 
the ground with his own hands. Tins singular custom 
existed in Peru, where the Incas went through an annual 
ceremony perfectly similar. How foreign was such an 
institution to the spirit of the American tribes! 4. In 
China agriculture is in a rude state, and exhibits proofs 
of intelligence and skill only in two things — the use 
of manures, and a laborious system of irrigation. Pre- 
cisely the same circumstances characterised the agricul- 
ture of Peru. 5. The internal taxes of China, like 
those of Peru, are paid in kind (maize, rice, silk, cotton, 
&c ), and stored in public magazines or granaries. 6. The 
Chinese government maintained public roads, oven in 
those provincea where neither carriages nor beasts of 
burden were used, of course for the use of pedestrians, 
and storehouses or places of refreshment were built upon 
them at proper distances. The Peruvians constructed 
roads on precisely the same plan, and for the same pur- 
poses ; and this was done by no other people in America. 
7. The Chinese do not inter the bodies of the dead, 
but lay them on the ground and raise a tumulus or conical 
heap of earth over them. Such was also the practice 
in Peru. The only barbarously cruel rite practised in 
Peru, that of immolating the Inca's domestics at the 
obsequies of their master, was brought into China by the 
Tartars. Its existence is an anomaly in each case, for 
the genius of both nations was peaceful and mild. 8. The 
architecture of the Chinese displays little taste, but is 
distinguished by two peculiarities — ^the power shown of 
cutting and moving immense masses of stone, and the 
uniformity of style which pervades their structures, of 
every size and description. “AH the buildings,” says 
Mr Barrow, “from the meanest hut to the viceroy’s 
palace, are upon one plan.” Humboldt remarks the same 
adherence to a single model among the Peruvians, and 
the walls of Cuzco show that they were acquainted with 
the method of moving stones of prodigious size. The 
Chinese were fond of covering their walls with carving, 
and examples of the same practice occur in Peru. H 
any of the Peruvian buildings had remained entire with 
their roofs on, it would perhaps have been found, that 
the type ox primary architectural form employed in 
the two countries was not very dissimilar, and some 
aUowance shonld be made for the circumstance, that 
Peru must have borrowed her models from China 700 
or perhaps 1000 years ago. 9. The Peruvians made 
coarse pottery, and all the world knows that this is an 
art in which the Chinese excel. The Peruvians were 
the only Ajnerican nation who had made any progress in 
the art of fusing and alloying metals, in which the Chinese 
have long been distinguished by their sMU. 10. The 

^ See accotmts of tlie temples at Pekm dedicated to tbe heavens, the 
north star, the moon, the earth, &o., and of the festival kept at the 
sninmer solstiee, like the grand solar festival in Fern. 
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Peruvians had dramas and dramatic sijectacles. Whence 
could a people so uninventive have derived the idea of such 
entertainments, if not from China, where they have been 
long famihar to the peoplel There were mimics and buf- 
foons in Mexico, but nothing, we believe, to which the 
term drama could be applied. 11. But perhaps the most 
remarkable coincidence is found in an invention entirely 
confined to the two countries. Wo have described the sus- 
pension bridges made of ropes, employed by the Peruvians 
in crossing deep ravines. Now, it is sm^ilar that bridges 
of the very same description, some of chains, and so77ie of 
ropes, are found in the south of China, and nowhere else 
except in Thibet, which has interchanged arts and cus- 
toms ivith China from time immemorial. This single fact 
we would consider as a proof of communication between 
the two countries. The Peruvians made their ropes of 
twisted osiers, and the Chinese had repos also of this 
description. 12. From what people nearer than the Chinese 
could the Peruvians borrow the idea of rafts with a mast 
and sail 1 These rafts, supporting covered huts, may bo 
considered as literal copies of some that are used in China ; 
and the peculiar mechanism employed in Leu of a rudder 
is no doubt borrowed from the paddles attached to the 
Chinese boats, fore and aft. 13. The Chinese in ancient 
times made use of quqius or knotted cords to facilitate 
calculation. Is it not probable that this invention had 
passed from them to the Peruvians, the Mexicans, the 
KaluscM, and other American nations who employed it 1 
It would be easy to trace similar analogies in many other 
customs, laws, and institutions of the two nations. Both 
liad nunneries or rehgious societies of women, who Lved 
under a vow of coLbacy; both had a class of literary men 
(tho Haravocs and Amautas, or poets and philosophers, in 
Peru), patronised by tlio government, both divided the 
year into twelve months, and placed the beginning of it in 
January (a coincidence the more remarkable, as the year 
of the Mexicans and other northern nations consisted 
of 18 months); both were strangers to the use of niillc, 
cheese, and butter.^ These facts may suffice, for wo have 
not room for lengthened inquiries, neither are wo anxious 
to iiress our argument beyond its proper limits. Our po- 
sition is, not that the Peruvians are descended from the 
Chinese, but simply that Peru had been inoculated with 
civilisation by persons who derived tlieir ideas from Cliina. 
If it be asiced why these persons did not import from China 
the use of letters, the method of casting arches, and many 
other arts practised there, our answer is, that no individual, 
and stiU less any casual assemblage of individual.^ such as 
the purposes of trade or navigation might bring together, 
possesses a knowledge of every art and science which 
exists in his country. How many men are there in Eng- 
land at this day, who could not even carry the knowledge 
of the alphabet to another country 1 We must remember, 
too, that all the arts existing in China do not exist in 
every province of it, and have not always existed in 
those provinces where we now find them.® As to tlio 
means of communication, it is evident that tho trade- 
wind renders Peru almost unapproachable from Eastern 
Asia, between the parallels of 30° N. and 30° S. latitude, 

^ Sir John Bairow is our authority for this fact, wMch is tho mora 
remarkahle, as the Mongols, the neighbours and conquerors of the 
Chinese, had the use of all the three articles iminemorially. 

* The muformity and nnchangeahleness of customs in China have 
evidently been much exaggerated. The empire is formed of an 
assemhloge of small states, conquered one after another, each of which 
must have had its peculiar laws, manners, and superstitions ; and 
common sense tells us, that to Mend these into one perfectly homo- 
geneous mass, must have required a much longer period than hsis 
elapsed smee the empire attained its present magnitude. It would 
be easy, too, to find instances of the Chinese having changed 
their customs, both m matters of husiness and matters of domestio 
economy, 
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But beyond these limits the west winds prevail, and hence 
China, in point of facility of access, is nearer to Peru tTin.n 
the Society or Marquesas Islands. The Chinese have 
long exposed themselves to the casualties of a maritime 
life, in vessels of large size, provisioned for many months , 
and at this day they perforin voyages of 3000 or 4000 
miles, to Ceylon and Polynesia. 

Poiuvian The Quichua language, or that of Peru, was spread, by 
langnage. the care of the Incas, over aU the countries which they 
conquered, so far at least as to Le understood, if not 
spoken, by the great variety of tribes subject to their 
sway. It is understood at present as far as Santiago del 
Estero, 1200 mUes of direct distance south-east from 
Cuzco. This single fact proves both the long duration of 
their power, and the efficiency of their internal admims- 
tratiou. It is said to be the most rich, polished, and har- 
monious of the South American languages, abounding in 
vowel sounds, but wanting those corresponding to the 
Spanish consonants 6, d, f, g, I, sc, v. Like all the other 
American tongues, it wants terras for abstract and uni- 
versal ideas, such as tivie, space, bang, substance, matter, 
body, and even such as virtue, jiistice, liberty, gratitude. 
There are five dialects of the Quichua, which are spoken 
in Porn piopor, and in Quito, New Granada, and a con- 
siderable part of La Plata, and not only by the aborigines, 
but by many Spaniards of the higher classes. The Peru- 
vians had no alphabetic writing They possessed a veiy 
rude species of hieroglyphics, of which little use was 
made, and the quipus or knotted cords of various colours, 
winch last were originally employed simply as aids to 
calculation, but latterly as records of fact% laws, &c. 
Each quipu required a verbal commentary. About ten 
years ago a copy of an old MS. was discovered, which 
contained an account of the Maya alphabet of Tucatan 
— the only alphabet yet known to have existed in Amenca. 

The Peruvians of the aboriginal Quichua race are of a 
riie people, copper colour, with a small forehead, the hair gi'owing on 
each side from the extremities of the eye-brows; they 
have small black eyes, a small nose, a moderately sized 
mouth, with beautihil teeth ; beardless chin (except in old 
age), and a round face Their hair is black, coarse, and 
sleek, the body well proportioned, the feet small, the 
stature rather diminutive. Their intellectual qualities, 
accordmg to M. UUoa, are of the lowest order. The most 
prominent trait in their character is an imperturbable and 
incurable apathy. Though half-naked, they are as con- 
Maimen, tented as the Spaniard m his most splendid raiment. 
Gold and silver have so little influence over them, that the 
greatest recompense will not induce them to perform the 
slightest service voluntarily. Neither power nor dignity 
moves them, and they receive with the same indifference 
the office of alcalde and that of executioner. They are 
habitually slow in their motions, and extremely indolent 
When employed at any piece of labour, if the master with- 
draws hm eye for a moment, they cease to work. They 
are timid, shy, secretive, and always grave, even in the 
dances, which are their favourite pastime. The love of 
intoxicating liquors is deeply rooted in their nature. They 
prepare a fermented beverage called chicha from 
by a process known to them before the conquest, and at 
their festivals drink till their senses fail them, day after 
day. This vicious habit, however, is common to all the 
American nations, and is confined to the men, for the 
women are in general strictly sober. The Peruvians are 
a gentle and mild people ; they are fond of their dogs, and 
breed up hogs, geese, and chickens, for which they have 
so tender a regard, that they will often neither kill nor 
sell them. Their huts, says Mr Stevenson, consist of 
stones laid upon one another without any cement or 
mortar, thatched over with long grass or straw, affording 
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no defence from either the wind or the rain. One snmB 
room contains the whole family,’ their bed a shcop-skin 
or two, their furniture one or two earthen pots. The 
principd food of the Peniviana is maize ; but they raise also 
potatoes, wheat, beans, tomatos, yucas, pumpkins, and 
other vegetables. Christianity, imposed upon them dogma- 
tically, by priests who take no pains to enlighten them, 
has scarcely gained admission to their understandings, 
and has no hold on their affections. They attend divine 
service from the dread of chastisement, and give an out- 
ward assent to whatever they are taught, but without any 
real religious impression being made upon their minds. 

They meet death with the same stupid indifference as 
the ordinary accidents of life, and rather decline than seek 
the assistance of a priest in their last hours. It ought not 
to be forgotten, however, that the intellectual torpor whicli 
the Peruvians display may be attributed in part to the 
deadening and debasing effects of three centiuies of brutal 
oppression. They still cherish in secret a strong veneia- 
tion for their ancient faith and their native government, 
which displays itself even m the large towns. The stoiy 
of Manco Capac (whom, since numbers of our countrymen 
appeared m Peru, they affect to call an Englishman) and 
Mama OceUo, the wealth, power, and beneficence of the 
Incas, are still fresh in their memories, and are handed 
down from father to son with a degree of fond admiration 
which three centuries of humiliation and misfortune seem 
only to liave rendered moie intense. The barbarous murder 
of tho Inca Atahualpa by Pizarro is annually represented 
in the form of a tragedy. “In this performance,” says 
Mr Stevenson, “the grief of the Indians is so natural, 
though excessive, their songs so plaintive, and the whole is 
such a scene of distress, that I never witnessed it without 
mingling my tears with theirs. The Spanish authorities 
have endeavoured to prevent this exhibition, but without 
effect. The Indians in the territory of Quito wear black 
dothes, and affirm that it is mourning for their Incas, of 
whom they never sjieak but in a doleful tone.” 

The oppression of the niita, or forced labour in the J^opulatiou 
mines, with the introduction of the small-pox and the use 
of spirituous liquors, has destroyed prodigious multitudes 
of the Indians since the conquest. What their numbei’ 
was before that event it is impossible to teU j hut, judging 
from Ike extent of the Inca’s dominions, he probably had 
not less than three or four millions of subjects A pre- 
tended Spanish account, assigning a population of eight 
millions to Peru shortly after the conquest, is known to 
be fictitious. An official estimate in 1862 made the num- 
ber of Indians in Peru amount to 1,600,000, being three- 
fourths of the entire population.^ 

In Chih there were several tribes who possessed nearly Chili. 
aU the arts known to the Peruvians, but were distin- 
guished from them by a finer physied constitution and 
an unconquerable spirit. When the Spaniards arrived. 

Chili, according to Molina, was inhabited by fifteen tribes 
independent of each other, who were spread over tlie 
country on both sides of the Andes, from latitude 30® to 
the Strait of Magalhaens. They all spoke dialects of one 
language, which is described as rich, harmonious, abound- 
ing in compound words, and having, like the other Ameri- 
can tonnes, very complicated grammatical forms. It has 
no aflffiuly to the Quichua or Peruvian. The inhabitants 
of the plains are a stout people, of middle stature ; those 

^ In this account of the Peruvians we have chiefly followed Garia- 
lasso, Acosta, Piezier, and Ulloo, of whose statements a copious digest 
B given by Prevost in the 13th volume of Ms EMre GinMe da 
Voyaga. We have also taken soma facts from Humboldt's Raeart^, 

Bolbi's Ethnographical Atlas, and W, B. Stevenson’s ScMratwe o/ 

Twrniy Tea/rd Residence in South Am&ica, a useful work, 

the author has shown rather too great an anaiety to exalt the character 

of the Indians. 
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of the mountains are tall ; and one tribe, the Tehuels or to summon the men to arms. Unlike many barbarous 
Patagonians, surpass in size every othar nation in the nations, which are immovably attached to their ancient cus- 
world. AU the tribes inhabiting the plains, except those toms, the Araucanians were not slow in copying the mili- 
of the extreme south, now make use of horses. Ihe com- tary arts and tactics of the Spaniards. Their troops now 
plexiuii of the Chilian tribes is, like that of the other consist of infantry and cavalry, the former armed with 
American nations, a reddish brown , but one tribe is said to pikes or clubs, the latter with swords a nrl lances. The 
be of a clear red and wliite. They do not paint their infantry are formed into regiments of ten companies, each 
bodies. The Chilians lived partly by hunting, but chiefly company containing a hundred men. When they take the 
by agriculture, befoie they had any intercourse with field, they cany parched meal with them for provisions; 
Europeans. They cultivated maize, magu, guegen, tuca, they station sentinels, send out scouts, and have advanced 
quinoa, the potato, pumpkins, and some species of pulse; guards preceding their main body. When necessary for 
and to these they added, as food, the flesh of the biz- their security, they dig ditches, and plant stakes along 
cacho, and of the llama or Araucanian camel, of whose their sides, and throw up mounds of earth. They advance 
wool they are said to have manufactured dotL Like to battle in hnes, well formed, and fight with intrepidity, 
the Peruvians, they understood the use of manxire, prac- Their history affords a brilliant example of what a brave 
tised irrigation with considerable skill, and turned up the nation, animated by an enthusiastic love of hberty, can 
ground ivith a wooden spade or mattock. They boiled accomplish under the greatest disadvantages. After re- 
their gram in earthen pots, or brayed it into meal after sisting the best troops and the best generals of Spain for 
roasting it in hot sand , of the meal they made puddings two bindred years, they at last compelled their proud 
or bread, which they knew how to leaven, and various enemies to acknowledge their independence. The Arau- 
species of fermented drink. They had gold, silver, copper, canians were indebted for their success to a deliberate 
tin, and lead, procured probably by washing, but they seem species of courage, to which even the bravest of the l^orth 
to have had few or no edge-tools of metal, those found American tribes are strangers ; and they combined with it a 
being almost always of basalt. They made baskets and degree of sagacity and intelligence which led them to adapt 
mats, extracted salt from sea-water, and were able to give their mode of fighting to the new circumstances in which 
various dyes to their cloths. They used quipm or knotted they were placed. Experience having taught them the 
cords for calculation, and, according to Mr Stevenson, inefficiency of their old missiles when opposed to musket 
for the transmission of intelligence and for recordmg balls, they soon laid aside their bows, and armed them- 
ovents. They lived in villages formed of houses standing selves with spears, swords, or other weapons fitted for 
at a distance from one another, under hereditary chiefs, close combat. Their practice was to advance rapidly 
but whose power was limited. It is remarkable that within such a distance of the Spaniards as would not leave 
the Chinese mode of catching wild ducks on the rivers, by them time to reload after firing. Here they received 
covering the fisher’s head with a gourd, was practised m without shrinking a volley, which was certain to destroy 
Chih. * a number of them, and Ihen rushing forward in a close 

ktmesr The Amucanians, the most intelligent, improved, and column, fought their enemies hand to hand In this way 
Biaas. warlike of the Chilian tribes, occupy about 200 miles of they gained many victories, and impressed the Spaniards 
the sea-coast, between the 37th and 39th parallds. They with such a respect for their courage that an individual 
are of ordinary stature, but vigorously formed; bold, of that nation made their achievements the subject of an 
hardy, hospitable, faithful to their engagements, generous epic poem. Combining the moral, intellectual, and physi- 
to a faUon enemy, ardent, intrepid, and enthusiastic lovers qualities of the Araucanians, they were certainly the 
of liberty. Their vices are drunkenness, and a contempt finest native race in the New World. They had nearly 
of other nations, springing from pride. Their govern- all the germs of civilisation which belonged to the Mexi- 
ment, in the regularity of its form and its sub-division of cans and Peruvians, without the ferocity of the former, the 
authority, has an outward resemblance to tiie Peruvian ; apathy of the latter, or the slavish habits common to botii ; 
but the spirit of the two systems differs as widely as the and without having their minds stupified by that grovel- 
genius of the two nations. Araucania contains four l ling superstition which the rulers of these two nations 
tetrarchies, under four icquis or princes, who are inde- seem to have considered as the only secure foundation of 
pendent of one another, bnt confederated for their j'oint their authority. In true courage, in manliness and energy 
security against foreign enemies. Each tetrarchy is of character, they talce precedence of all the American 
divided into five provinces, ruled by five chiefs called apo- nations. 

vlmen; and each province into nine districts, governed by The Araucanians believe in a supreme being, and in 
as many ulTtien, who are subject to the apo-ulmm, as many subordinate spirits, good and bad. They believe 
the latter are to the toquis. These various cMefs (who all also in omens and divination, but they have neither 
bear the title of ulmen, as our nobility of all orders are temples nor idols, nor religious rites ; and discover upon 
barons) compose the aristocracy of the country. They the whole so httle aptitude for the reception of religious 
hold their dignities by hereditary descent in the male ideas that the Catiiolic missionaries who have settled 
line, and in the order of primogeniture. The supreme among them have had very little success in imbuing their 
power of each tetrarchy resides in a diet or great conn- minds with a knowledge of Christianity. They believe in 
cil of the uhnen, who assemble annually in a large plain, a future state, and have a confused tradition respecting a 
like the Poles and Germans in old times ; but as the deluge, from which some persons were saved on a high 
people are all armed, and have a high love of liberty, no mountain. They divide the year into twelve months of 
resolution of the diet is of any avail if it has not their hearty 30 days, which have significant names, and add five days 
concurrence. The chiefs, indeed, axe little more than by intercalation. They esteem poetry and eloquence, but 
leaders in war ; for the right of private revenge, which is can scarcely be induced to learn reading or writing, 
fully admitted, limits their autiiority in judicial mat- Chess, a game of oriental origin, is said to have been 
ters; and they receive no taxes. Their laws are merely known among them from time immemorial; and it may 
primeval usages. The Araucanians can raise altogether be further observed, that the numbers 6 and 9, employed 
6000 or 7000 men, besides a body of reserve. When war in their geographical and civil divisions, are favourite num- 
is declared by the great council, messengers bearing “ar- bers in CMna. 

rows dipt in blood ” are sent to aU parts of the country The other Chilian tribes are all much behind the Arau- 
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caniaus in civilisation; but some, as the Puelclics and 
the Tebuels, surpass them in strength and stature. Part 
of them hvc on horse flesh, part by keeping sheep and 
cattle, and pai't by hunting. Home of these tnbes paint 
their faces. With regard to the height of the Patago- 
nians, M. Lesson, an emment French naturalist, has col- 
lected the authorities on the subject in a note published 
by Balbi in his Ethiofiraphical Atlas; and they appear to 
us to remove evciy rational doubt as to the fact of a race 
of men existing there whose average stature is about six 
feet, and among whom men seven feet high are perhaps 
more frequently to bo met with than among an equal num- 
ber of men in any other country. They have huge heads, 
blit then hands and feet are small, and they are not sdrong 
in proportion to their taU stature. They nde on horse- 
back, and hunt the huanaco or the ostrich with a slmg, 
which they cast so as to entangle the aiiimaTs legs They 
dwell in tents, and lead a wandeimg hfe. 

Of the numerous nations that inhabited Brazil there 
is only one to which wo can afford any special notice m 
this article. The Guaranis have at one time formed a 
niuneroiis people, which seems to have been spread over a 
larger surface than any other now existing in America. 
Tubes, or remnants of tribes, whose relationship to the 
Guaranis is attested by the strong c^^dcnce of their Lm- 
gnage, are found diffused over the wide space between the 
Orinoco and the embouchure of the Plata, or more than 
the half of South America. They are met with among 
the Andes of Peru, in the province of Chiquitos, in Matto 
Grosso, in Paraguay, in Minas Qeraes ; and the Omaguas, 
111 the republic of Ecuador, who, from their nautical habits, 
and the influence they obtained on the upper part of the 
Amazon, have been called the Phoenicians of the new world, 
are believed to be of the same race. They constituted the 
bulk of the native population of Brazil when the Portu- 
guese gained possession of it, but were divided into many 
distinct tribes, quite independent of one another, and living, 
not in contiguity, but mixed with other nations. They 
are of low stature, two inches shorter than the Spaniards, 
according to Azaia, of a square form, fleshy, and ugly. 
Their colour has a strong shade of the copper rod, while 
that of the other Brazilian tribes inclines generally to tUe 
taivny or black Their character, like their physicM form, 
resembles that of the Peruvians. They are patient, tor- 
pid, silent, downcast in their mien, mild, and passionless. 
Nearly all the Indians whom the Portuguese have civi- 
lised or converted belong to this race. It is difficult to 
account for their dissemination through the southern con- 
tinent, amidst nations much more brave and povrerful than 
themselves. May we suppose that, like the subjects of 
the Incas, they had been at one time the dominant tribe 
of an extensive empire, which derived its force from 
union and civilisation 1 But if such a state did exist, its 
date cannot be very ancient; for the identity or dose 
rcsenihlance of the dialects spoken by the scattered portions 
of the Guaranis shows that their dispersion from a com- 
mon point did not happen at a very remote paiod.^ Yet 
no memorial of its existence survives, either in traditions 
or monuinoiits. The supposition, therefore, that the 
Guarani tribes are the remnants of a once powerful and 
united people, is scarcely admissible; and Azara thinlrg 
it more probable that they have crept gradually from 
north to south. Their dispersion is the more remarkable, 
as they are not a wandering but an agricultural people. 
They live in the woods, or in small open spaces in the 
forests; cultivate maize, beans, gourds, yams, mandioc; 
and eat also wild honey, and the flesh of monkeys and 
various small quadrupeds. 


* Dr Prichard’s Memt’ches^ voL iL p. 487. 


The Indians whom the Jesuits civilised and collected Paragna] 
uito communities m the celebrated settlements of rara-™*ssion 
guay belonged chiefly to the nation of the Guaranis. 

These missionaries are said to have borrowed the plan 
of the theocracy which they ostabhshed here from that 
which the Incas had introduced into Peru. There is 
no doubt that the spirit of their system was the same ; 
and, consideimg that they were precluded from any other 
means of extending and supporting their authoiity than 
liersuasion, their success was remarkable. The settlo- 
luents were counneuced about 1610, and were gradually 
extended over the country watered by the Parana and 
TJniguay, between the S7th and 30th degrees of south 
1 latitude, till the order of the Jesuits was suppressed in 
1767. The plan of the govemment may be called paro- 
chial, for it was administered entirely by the parochial 
clergy. The Indians were collected into villages. Each 
village had its chuich and its curate, who was assisted by 
one, two, or more priests, accordmg to the number of In- 
dians under his charge. The curate and assistant priests 
were nommated, not by the Spanish authonties, but by 
the father superior, also a Jesuit, a\1io c.xerciscd a vigilant 
superintendence over the whole, Indians were appointed 
in each village with the titles of regidors and alcaldes; 
but they were merely instruments in the hands of the 
curate and his assistants, in whom all power was lodged. 

The curate gave his whole attention to rehgious offices, 
saying mass m the church, and visitmg the sick ; while 
the assistant pnests managed all secnlar matters, direct- 
ing the labour of the Indians who cultivated the ground, 
and training othera to the crafts of the weaver, mason, 
carpenter, goldsmith, painter, and sculptor ; for the fine 
arts were by no means neglected. Private property did 
not exist. The produce of the labour of tlie community 
was stored in magazines, from which each family was siip- 
phed according to its wants, special provision being made 
for aged persons, widows, and orphans. The surplus was 
sold by agents at Buenos Ayres, and the proceeds em- 
ployed in paying the taxes to the king, in procuring or- 
naments for the churches, and various articles which 
the colonists could not manufacture for themselves. The 
religious instruction was of the most simple kind ; but the 
service of the church was conducted with a well-trained 
choir, a pompous ceremonial, and every accessory calculated 
to stake the senses. The punishments were mild; and 
they were always accompanied with such admonitions as 
a parent would address to a child whom he was chastisin g . 

Cranes, in truth, were rare. The Indians, who regarded 
their spiritual chiefs with the veneration due to beneficent 
beings of a superior order, scarcely felt humbled in confess- 
ing their nrisdeeds ; and oflTenders may have solicited correc- 
tion, as Raynal says, for the quieting of their consciences. 

The incumions of the Portuguese compelled the Jesuits 
to take means for repeUing force by force. AU the male 
Indians of the proper age were accordingly armed with 
muskets, and discipHaed as a militia. In 1732, according 
to Dobiizhoffer, tho thirty villages or parishes under the 
care of the missionaries contained a population of 141,000 
sonb. The Jesuits had another establishment of the 
same kind among the Chiriguas, a branch of the Guara- 
nis, in the province of Chiquitos, containing 30,000 or 
40,000 Indians ; a third, of smaller size, in the province 
of Moxos ; a fourth in (Mfornia ; and probably others. 

After the suppression of the order, aU Aese irvere com- 
mitted to the care of friars of other descriptions ; and we 
believe &ey have universally falloa into a state of decay. 

The social system established in Paraguay was the most 
effectual ever contrived for reclaiming the TnrPnnn from 
their savage mode of life ; but even its success shows how 
hopeless riie attempt is to raise the American tribes to 
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tUe rank of tkoroughly civilised nations. Tke Jesuits 
were able to introduce settled habits and a tiight know- 
ledge of rehgion and the arts among the Indians only by 
means of the personal ascendancy they acquired over 
them. It was a few superior minds gaining the respect 
and confidence of a horde of savages, then cmploymg the 
influence they acquired to lead them as children ; giving 
them such portions of instruction as taught thfim to trust 
imphcitiy m their guides, working alternately on their 
fears, their pride, their kind affections, but never fully 
reveahng to them the spnngs of the machmeiy by which 
they were governed. The incuiublo indolence of the 
savages rendered it necessary to prescribe the labour 
as task-work, and to carry it on under the constant in- 
spection of the missionaries. The plau of cultivating the 
ground in common, and of storing the produce m maga- 
zines, out of which the wants of eadh family were supplied, 
was resorted to as a check upon their improvident habits. 
In short, the eye and the hand of the missionaries were 
everywhere ; and the social system was hold together en- 
tirely by their knowledge and address. ’VATien these were 
withdrawn, the fabric soon fell into ruins, and the Indians 
relapsed into their idolatry and savage habits. 

Other races To complete our general view of the aboriginal races, a 
of Indians, few particulars remain to be mentioned. Many of the 
tribes who mhabit the Pampas of South Amenca make 
use of horses. Dobrizhoffer enumerates eight equestrian 
tnbea in the provmce of Chaco, on the west side of the 
river Paraguay, who are generally distinguished by tall 
and vigorous forms, and a bold and active chaiacter. 
The Abipones and Mbayas are the most celebrated of 
those. The woods of Brazil are too dense for eques- 
trians; but horses are used by a few hordes in the groat 
plain of the Mississippi and in the north of Mexico. 
The American tribes in general either kill their prisoners 
or adopt them; but a few retain them as slaves, and 
compel them to work. The Guaycurus of Brazil are an 
example. The food of different tribes is extremdy va- 
rious. Maize, beans, pumpkins, and mandioc are raised 
in small quantities by some; natural fruits, berries, bulbous 
roots, and bananas are gathered by others. Those who 
dwell on the sides of rivers live greatly on fish; in the 
plains, buffaloes, horses, and sheep are killed. In the 
forests of Brazil, monkeys, pigs, armadillos, pacas, agoutis, 
and tapirs are the favourite food; but birds, turtles, 
deer, and the coati are also taken ; and in an emergency 
the Indians do not scruple to feed on serpents, toads, and 
Hzards, the larv® of insects, and other disgusting sub- 
stances. Salt is used where it can be easily obtained, 
and some season their food with capsicum. Some roast 
their meat, others boil it; and not only several 8a\uge 
tribes, but even the civilised Peruvians, ate tiieir flesh 
raw. The Ottomaques, a tribe near the Ormoco, eat a 
species of unctuous day; this strange diet, which no 
doubt owed its introduction to the stern monitor famine, 
is not extremely rare in Brazil, and Captain Franklin 
found the same food in use among an In^an tribe near 
the Frozen Ocean. The clay is stated by that travdler 
to have a milky and not disagi’eeable taste, A great 
proportion of the tribes in Br^ and the basin of the 
Ormoco, and some in other parts of America, indulge in the 
horrid banquet of human flesh, Shame, in our sense of 
the term, is nearly a stranger to the breasts of these sa- 
vages. In the warm regions of Brazil men and ■v^omen 
go entirely naked, except in. the neighbourhood of the 
Portuguese settlements, where some wear a band of doth, 
round the loins. In such situations, where the want of 
shelter is little felt, their dwellings are often nothing 
more than a sort of arbour formed by interlacing the open 
fqpace between two or three trees with twigs, and cover- 
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ing it with leaves so as to form a screen on the windward 
side, w'hile it is left entirely open on the other. The 
manufacture of bows and airows, war-clubs, baskets, 
mats (winch, swung from a tree, serve them both as 
seats and hammocks), and in some cases a coarse pottery, 
compns(^ the sum of their practical .skiU m the arts. It 
has long been the piactice of bauds of Portuguese, con- 
sisting chiefly of outlaws and vagabonds, to make maraud- 
ing expeditions among the Inians hving near the great 
rivers, and to carry them off and sell them clandestinely 
for slave-s. This idamous trade is carried on in despite 
of the orders of the government, which has issued many 
decrees for the protection of the Indians, and, besides 
emjiloying missionaries to convert them, enjoined the 
governors of provinces to furnish them with hoes and 
other agiicultui'al implemeuts. Wherever the uegioes 
aae introduced in great nmnbers, as in the Capitaiuas 
of Santo Panlo and Eio Janeiro, and in the whole of 
the West India islands, the aborigines rapidly disappear, the 
former being more intelligent, more tractable in their 
habits, and more active and industrious. The negroes are 
mdeed a superior luce to the Indians; and the existence of 
one or two hundred blacks, as slaves, among some thousands 
of the Cherokees, does not detract from the accuracy of 
this opimon. hlissioiis for the conversion of the 
have been supported for more than two centuries by the 
governments of Spam and Poitugal. They are thinly spread 
over those parts of Mexico, La Plata, Peru, Brazil, and Co- 
lombia, which are still occupied by the savages; but there 
are exteiisive districts in all these provinces in which they 
have never been established, owing to the fierce character 
of the tnbes, or the remote and inaccessible nature of the 
country. A mission consists in general of one or two 
friars or priests, who settle among the savages, learn their 
language, and, besides teaching them the elements of 
Chnstianity, always endeavour to instruct them in the 
more simple and useful arts, and to train them to settled 
habits. W e behevo that many of these estabhshments have 
been abandoned, owing to the failure of the funds with 
which they were supported; and that the success of the 
others has been extremely trilling. The late revolutions 
in those countries, by liberating the Indians from their 
ancient state of tutelage under the whites, have in many 
aises broken up the little settlements which the mission- 
aries had formed. This has been the result even in Brazil, 
where the political changes have been least felt. 

Owing to the fanaticism of the Spaniards a large propor- 
tion of the manuscripts of the natives were destroyed, so 
that now we are nnable to acquire so full and accurate a 
histoiy of the more civilised nations as we might otherwise 
have done. The literature which still exists, together with' 
the numerous remains of cities, temples, roads, bridges, and 
other works of art, testify to the general truth of the his- 
torical narratives. However obscure they may now he, or ftaditiona 
however difficult the reconciliation of statements, it seems of 
dear they have been founded on facts. As in the case of 
other histories, there is much error and tradition, mingled 
with tnith, which renders their correct interpretation ^ffi- 
cult. Amongst some of the nations we know that historians 
were appointed by the government, au^. that such historians 
were severely punished if they ventured to tamper with the 
truth wilfully. The best connected account of these his- 
tories, so far as concerns the nations of Central America, is 
that given by the Abb6 Brasseui de Bourbourg.^ If we 
credit the native accounts, the earliest traces of dvilisation 
originated in Yucatan and the neighbouring districts, a 
region which is amongst the most fertile in the New World, 

^ Sistoiredes Natims cMisks An MeaAgw et ie VAwtSripie centrale, 
dierani Us slides atMms A Ckistophe CohmJi. 4 tomes. Svo, 
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Lt is stated that many centuries before the Christian era, 
Votan, the oldest of the American legislators, established 
himself in the region watered by the rivers Tabasco and 
Usuraasinta. It is near the sources of this latter river, m 
the highlands of Vera Paz, that cities of civibsed Indiana 
still exist, according to travellers who have recently visited 
the adjoining districts. However this may be, this river 
was the principal highway into the interior of Central 
America for the oarhcst ci\^ised tribes, as it is now for the 
existing natives Near the months of the rivers mentioned 
the ground is scarcely above the level of the sea, and is foi 
the most part a recent alluvial formation. During the 
rainy season it is covered with water, and aU intercourse 
between village and village takes place by water. Just 
where the land acquires a alight rise, Palenque, said to be 
the oldest city in Central America, was founded. At this 
time, according to the tradition, the low land was occupied 
by a lake. Yotan, it seems, came from some foreign ^d, 
and found the whole of the country fioni Darien to Califomia 
occupied by a barbarous people, who used the skins of wild 
beasts for clothing, caverns and huts made ivirii branches 
for shelter, and wild fmits and roots, with raw flesh, for 
food. Votan announced to these people a knowledge of 
the Supienio Deity, who was at first worshipped as the 
God “ of all truth.” At first no temples or altars were 
dedicated to him, and it was not until long after tliat 
Nezahualcoyotl erected a teocalli, or “house of God,” as it 
means in the Mexican language, and dedicated it “to the 
unknown God.” At a later period the religious ideas were 
considerably debased. In Yotan’s time there seems to 
have been but one language prevalent over a large area, 
and this language was probably the Maya, which is the 
stock of many of the languages formerly in use among the 
natives, and is still the language of Yucatan. The 
people apparently formed tribes differing somewhat in 
manners, the most prominent of which tribes are referred 
to as the Quinames or giants. Yotan and his companions 
arrived in large ships, wore long flowing garments, and 
spoke the Nahuatl language. These strangers married the 
daughters of the country, and established a settled fonn of 
government. According to one document, the year 955 
BO. is assigned to these events; but it is quite imprac- 
ticable to give any trustworthy fixed date. Yotan, it is 
said, wrote an account of the origin of the Indians, and of 
their immigration into Amenca. He attempted to prove 
that they were the descendants of Imos, of the race of Ohan, 
or the serpent. Yotan made four voyages to his original 
country, and described the route he followed. On one 
of these voyages he visited the dwelling of the thirteen 
serpents, as also the ruins of an old building which had 
been erected by men for the purpose of reaching heaven. 
The people who lived in its vicinity told him it was the 
place where God had given to each family its particular 
language. Allusion is also made by him to certain 
mysteries hke those of Egypt and Greece, of which traces 
were stUl discoverable amongst the civilised nations 
of America. On returning from his first voyage to his 
native country he found the people at Palenque had 
attempted to usurp his authority and overturn his power. 
Thereupon he parted his monarchy into four divisions. 
One of these had for its capital the town of Tulha, the 
ruins of which may be seen near Ocosingo in Chiapa. 
Votan also is the reputed founder of Tsequil, which was 
afterwards called Ghowel, and the site of which is now 
occupied by a suburb of Ciudad Heal. Some time, pos- 
sibly not many years, after Yotan, Zamna appeared in 
Yucatan. He introduced the Maya civilisation, founded 
the town of Mayapan, and called the country Maayha, or 
land without water, a term well applied to the extremily 
of the peninsula of Yucatan, where rivers are almost absent. 


[traditional historv. 

Mayapan was once the capital of Yucatan, and in Zamna's 
time the sea covered the country to within a short distance 
of it. He lived to a great age, and during the later years 
of his life dwelt on the sea-coast, and ivas buried at 
this place. The spot became the site of a large temple 
erected to his honour, which was visited by pilgrims from 
great distances. A town sprung up around it called 
Itzamal, which is believed to correspond wnth the modern 
now about 30 miles distant from the sea. The 
region to seaward is reported to be geologically very recent 
as land, and the remarkable absence of names of any 
antiquity in a country where almost every locality has its 
appellation is some confirmation of the traditions. The 
architectural character of the oldest toivns also lends some 
support to the considerable antiquity claimed for them. 
The forest-covered ruins of Mexico and Central America 
present so many different architectural styles that it seems 
very probable they ivere built at different penods and by 
different people. Those which appear to be the oldest, and 
which are most uniform in style, are the substructures in 
Mayapan, some of the buildmgs in Tulha, many of those 
in Palenque, and others which occur in the country of the 
Lacandons. 

The names of the successors to Votan are mentioned, but 
without details. One of the last of the dynasty was Chinax, 
in whose reign mention is made of the Nahuatl people. Not 
long after his death, this people, who were called Nahoas 
or Toltecs, obtained the dominion of the country, and the 
throne wms occupied by Nahoa princes. They originally 
came from Huehue-TlapaUan (but w’here this country was 
situated is not known), havmg been induced to leave it in 
consequence of a revolution. This event seems to have 
occurred shortly before the Christian era. The journey to 
America from their native country was a long and painful 
one, and indicates that seas and lands intervened between 
them. The traditions report it to be in the far east, and 
that the first comers filled seven ships and disembarked at 
Tampico, near the mouth of the Panuco. The leader of the 
band boie the title of Quetzalcohuatl, and was the fiist 
known by that name. They then coasted along the shore 
as far as Tamoanclia, which place was evidently somewhere 
near the mouth of the Tabasco. In this district there 
was a tradition in the time of the Spaniards that twenty 
illustrious chiefs from the east landed there many centuries 
before, who had long flowing garments and large beards, 
of whom the principal was Cukulcan, a name which 
has the same meaning as Quetzalcohuatl. Quetzalcohuatl 
and his comrades soon obtained possession of the capital of 
the cormtiy, Xibalba, which is believed to be the same as 
Palenque. Their success induced others of the Nahoa 
nation to join the first colonists, and their power gradually 
spread over a large portion of Central America. The 
strangers, however, met with considerable resistance from 
the princes of Xibalba, who compelled the Nahoa to leave 
their country and disperse themselves over the surrounding 
region. This dispersion is stated to have occurred in 
A.D. 174. Before this date, the lunar calendar, so prevalent 
among the civilised nations of America, was introduced. It 
was one of these parties of Nahoa that established 
itself in Mexico, and founded many of the more im- 
portant cities. They were called Ohnequos, and were led 
by Olmecatl and Xeihua. The latter was one of Quetzal- 
cohuatl's companions, and was once shipwrecked along 
with him. In order to commemorate his delivery he 
erected the great pyramid of CholuHan. Before the arrival 
of the Ohneques the valley of Mexico was inhabited by the 
Quinames or giants, and they continued to dwell in the 
mountains around for centuries after they had been 
driven from their native valley. The Totonacs, Mixtecas, 
and Othomis were the contemporaries, or possibly the 
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predecessors, of the Olmeques. The first mentioned people 
erected the pyramids of the Teotihuocan, or the City of the 
Grods, near Mexico. These tribes spoke a language quite 
distinct from the Nahuatl. The Totonaca placed the cradle 
of their race at Chicomoztoc, -vv-hich was sfiid to be far to 
the north ; but the Othomis seem to have been in posses- 
sion of the land from time immemorial. According to the 
traditions of the Quiches and other nations of North 
America, they originally came from Tulan. They allude 
to several places of this name. One was in the region of 
the setting sun and beyond the sea; and another, from 
which the Quiches came, was also in the direction of the 
setting sun and was apparently situated in California In 
the descriptions given of the migrations from the more 
distant Tulan, whiah seem to have occurred at frequent 
intervals, each migration consisting of a moderate number 
of people, the difficulties and hardships are prominently 
noticed. They pointedly allude to the intense cold, to the 
long dark night, and to the sterility of the country, which 
allusions seem to point to travels in Arctic regions. The 
travellers were reduced to such extremities as to be obliged 
to suck juicy woods in order to sustain life. The name 
Chichiinecs, which means suckers of maguey, given to the 
invading hordes from the north, may have some connection 
with this traditional fact. Chicomoztoc has been identified 
by some with the extensive ruins near the Rio Gila, in 
California. The history of these eaily nations is somewhat 
obscure, but it may be gathered from the preserved records 
that the worship of the sun and the practice of human 
sacrifice had nearly or wholly superseded the earKer and 
purer religions. Towards the end of the 7th century we 
first hear of the Chichimecs invading Mexico from the 
north. This name is a general one given to all mvadmg 
hordes from the north, and is similar to that of barbarians 
applied to the people who invaded the Roman empire. 
The first invasion was by the Chichimecs-Culhuas, headed 
by Mixcohuatl Mazatzm. They commenced their march, 
or rather progress, from Chicomoztoc about 635, and 
reached the valley of Mexico about 40 years after. After 
many years’ fighting the Toltec empire was established 
in about 686 ; and from this period we enter upon more 
detailed and trustworthy historical ground. At first the 
government of the Toltecs was republican and theooratical, 
but it soon became monarchical, and Nauhyotzin was elected 
the first king. The most illustrious of his successors was 
Topiltzin Ceacatl Quetzalcohuatl, during whose reign the 
Toltec empire arrived at its most flourishing condition. 
According to tradition, the Toltecs were taller and of 
larger buSd than the existing Indians, were great runners, 
and were as white as Europeans. They carried many of 
the arts to a high state of perfection, such as weaving, 
building, jewelling, and making ornaments with the 
feathers of birds. There were astrologers and poets, 
sorcerers and philosophers and orators. They were well 
acquainted with the medical properties of plants, and were 
in the habit of recording in books their observations on dis- 
eases. Quetzalcohuatl’s reign was for the most part one 
of prolonged peace, but this peace was disturbed by the 
religious party who advocated human sacrifice, a practice 
which he used every effort to abolish. The rebellion 
becoming very formidable, Quetzalcohuatl left the country 
with a few chosen attendants, and founded a new Toltec 
empire on the plain of HuitzHapan, which corresponds 
with the one on which La Puebla now stands. This occurred 
in 895. The town of La Puebla stands on the site of the old 
Huitzilapan, and at the time of Quetzalcohuatl’s arrival 
it was said that the pyramids of CholuUan had existed from 
time immemorial, and had been built by the giants. 
According to this legend, the country was inhabited by- 
giants, nil but seven of whom were either destroyed by a 


great inundation or turned into fishes. These seven took 
refuge in a cave, and when the waters abated, one of them, 
named Xelhua, went to CholuUan, and built the famous 
pyramid to commemorate his escape. Quetzalcohuatl built 
a temple here, which he dedicated to the “ creator of light.” 
and around this temple sprang up CholuUan, or the “ town 
of the exile.” His disciples carried the Toltec civilisation 
into Oaxaca. After having reigned at CholuUan about ten 
years, dunng which period his subjects enjoyed all the 
blessings of peace, he was attacked by enemies again, 
Huemac had ascended the throne which he had vacated, 
and being jealous of Quetzalcohuatl’s power and prosperity, 
he suddenly resolved to march with his army against 
CholuUan. In order that the town might be spared the 
horrors of a siege, Quetzalcohuatl informed his priests of 
his intention to leave the place and to visit other countries. 
Accordingly he proceeded to the mouth of the Coatzocualco 
nver, then entered a boat with four companions, and 
nothing more was heard of him. Huemac finding his 
enemy had escaped, wreaked his vengeance on CholuUan, and 
took up his residence there with a view to subjugating the 
surrounding districts. He also re-established the practice 
of human sacrifice. During Huemac’s absence from his 
kmgdom of Tulan, Nauhyotl was elected king in his 
stead. A battle took place between the rivals, which 
resulted in the defeat and subsequent death of Huemac 
and the establishment of Nauhyotl’s power. His reign 
lasted for fifteen years, and as he was one of Quetzalcohuatl’s 
disciples, he governed according to similar principles, so 
that the reign was a prosperous one. His death occurred 
in 945. After this a series of disasters broke over the 
country, and these, with constant civil war, weakened the 
power of the empire in Anahuac. This soon became known 
to other nations, and led to the Chichimecs-Teotenancas 
leaving their homes in Texas and New Mexico to make an 
irruption upon the vaUey of Mexico. This occurred between 
1041 and 1047. The internal discord continued, and the 
disorder was increased by the uprising of the sect of 
Ixcuinames, the devotees of which practised the most 
abominable rites. In the midst of this corruption another 
horde of barbarians, the Teo-Chichimecs, poured down from 
the north, and took possession of the country. The Toltec 
power rapidly declined, and the last king of the empire 
was Huemac Atecpanecatl, who after his dethronement lived 
for some years at Ohapultepec, and died there in 1070. 

According to the Guatemahan traditions, four individuals 
of the Tutul-Xius, a nation speaking a Nahuatl language, 
left their country of Tulapan, to the west of Zuyna, in a.d. 
174, and arrived the same year at Chacnouitan, which seems 
to be the name for some place in Yucatan. In 258 another 
migration of Tutul-Xius occurred, the new colony being 
established in the province of Zyan-Caan, which is believed 
to be the district around Chetumal Bay. About the end 
of the 10th century, it is stated that a venerable personage 
arrived in Yucatan, called Cukulcan, who retrieved the 
falling fortunes of the Tutul-Xius. According to the Abb4 
Brasseur de Bourbourg, this personage was no other than 
the, Ceacatl Quetzalcohuatl whose departure from the 
Ooatzocoalco river has already been mentioned. After 
reigning here ten years, he voluntarily abdicated the throne 
and left the countiy. According to a Mexican legend he 
went to Tlapallan, and died there. His successor trans- 
ferred the capital of the Tutul-Xius from Mayapan to 
XJxmal, a town wMch seems to have been founded some 
centuries before, but which first rose to importance at this 
period, or near the end of the 10th century. Numerous 
temples and public buildings were erected, the ruins of 
which are now so abundantly met with in Yucatan. 
Artificial ponds or zonotes were constructed; and the 
number and magnitude of these indicate a large number of 
1. — 8g 
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tOTras as •well as a thickly-populated country. At the 
present day they have all the appearance of being natural 
ponds, and indeed were long considered to be such, not- 
withstanding the repeated assertions of the Indians that 
they had been built by their ancestors, until chance led 
to the discovery that the muddy floor of one was entirely 
composed of flat stones, the interstices between which were 
stopped with a kind of day not known in the neighbourhood. 
The centre was occupied by four aitificial wdls, the walls 
of which were formed of polished stones. Further research 
led to the discovery of numerous other zonotes. After the 
fiual fall of the Toltec empire there commenced the great 
movement of the northern tribes towards the south, a 
movement which continued throughout the 11th, 12th, and 
13th centuries. The movement consisted of a succession 
of migrations, and its starting-point appears to have been 
in New Mexico and California, winch region was evidently 
the seat of a semi-civilised empire. Amongst these in- 
vading tribes was one which subsequently rose to high 
importance. The Aztecs, or Mexicans proper, were livmg 
at Atzlan in the 11th century, a country which "was sur- 
rounded by water, and where their usual occupation was as 
boatmen and carriers of wood. Other tribes also lived in 
this region, which is believed to be that of Lower California. 
The Aztecs commenced their journey towards Mexico in 
1090. In lllG they reached Chicomoztoc, and in 1177 
they entered Anahuac. Settlements were gradually estab- 
lished in the vaUey, towards which peoples of various 
nations converged from the south as well as the north. 
The numbers of the Aztecs were slowly augmented by 
fresh arrivals] but it was not until 1325 that they were 
able to lay tbe foundations of Mexico-Tonochtitlan, and 
thus to inaugurate their assumption of power. In 1464 the 
empire of the Tutul-Xius was overthrown. The Mexican 
empire had, however, acquired large proportions, and was 
conducted -with a magnificence and splendour scarcely 
equalled by any other court in America, and this empire 
continued up to the time of the Spanish conquest. 

Diacovaiy The discovery of a continent so laige that it may be said 
to have doubled the habitable world, is an event so much 
the more grand aud interesting that nothing parallel to it 
can ever occur again in the history of manMud. America 
had of course been known to the terbarous tribes of eastern 
Asia for thousands of years j hut it is singular that it should 
have been visited by one of the most enterprising nations of 
Europe five centuries before the time of Columbus -without 
awakening the attention of either statesmen or philosophers. 
Iceland was discovered about 860, and colonised by the Nor- 
wegians in 874. About 60, or, according to other accounts, 
100 years later, the same people planted colonies in Green- 
land. Into the disputes respecting the situation of these 
colonies we have not room to enter. Sir Charles Giesecke, 
a good authority, states ■that their ruins exist near tihe south- 
ern point of the peninsula. It is obvious that the same ad- 
venturous spirit which enabled these northern mariaers to 
discover the southern extremity of the country, would not 
permit them to stop short without visitingwhat is nowkno-wn 
to be the most habitable part of it— the western coast; and 
the fact has been established by an inscription in rimic cha- 
racters found on a stone four miles beyond Upernavik, at 
the 73d paraUoI, intimating that “ Erling the son of Sigvat, 
and Enride Oddsoen, had cleared that place and raised a 
hillock on the Friday after Rogation day,” The markingof 
the date is indistinct, but it is supposed by Professor Rask, 
the translator, to be either 1136 or 1170; and the runic 
characters show at any rate that it was anterior to tbe Refor- 
mation, 'when this mode of writing was prohibited.^ Whoever 
looks at the map of Greenland, and reflects on the fact 
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that the Norwegians must have been ascending through NorngUr 
Davis’ Straits as high as the latitude mentioned, annually, 
perhaps for two or three centuries, will admit that, with half 
the spirit of enterprise which had carried them so far, the 
discovery of some portion of the west coast of these straits 
was almost unavoidable. Now, the position and direction 
of this coast once known, it required no great effort to trace 
it southwards to Labrador and N ewf oundJand. W e mention 
these particulars because Mr Murray, one of the few -^^ho 
have denied the discovery of America by the Norwegians, 
grounded his disbelief chiefly on the hypothesis that the 
colonics and the navigation of that peojile at the period 
alluded to were confined to the cast coast of Greenland. 

In 1001 an Icelander, saUiiig to Greenland, was driven 
away by a tempest far to the south-west, where he saw a 
level country covered with wood The -wind abating, ho 
turned his conrse homeward, and on his arrival gave such a 
flattering account of the country he had seen as induced 
Idef, the son of the founder of the Greenland colony, to 
undertake a voyage thither. Licf and Bjorn, who sailed 
together, first reached a rocky island, to whidi they gave 
the name of HelluJand ; then a low countiy, thickly wooded, 
which they called Markland ; and some days afterwards they 
found trees loaded with fraite on the banks of a river. They 
spent the 'winter in the country , and one of them, who was 
a German, having found wild vines growing, they called it 
Vmknd. They had some intercourse and traded for furs 
with a people who came in leathern boats, and were called 
Slrcelinffs, from their dwarfish size. A colony was planted, 
and remained for many years in the country, the situation 
of which is indicated by a fact casually mentioned, that the 
sun remained nine hours above the horizon at the shortest 
day. This indicates the 41st parallel of latitude;' and the 
actual latitude of Rhode Island, the country which every col- 
lateral circumstance would lead ns to fix upon as the scat of 
the colony, is from 41® to 42®. The Skrselings were of course 
the Esquimaux.® The vine appears to be the fox grape 
( mlpina), which grows wild in that part of America. 

Only a few unimportant particulars respecting the settle- 
ment are preserved; but it was probably abandoned or 
destroyed, like the Greenland colonies, of which it was an 
ofiset. The account, though meagre, is distinct and consis- 
tent Its authenticity can scarcely be disputed ; and it is 
almost equally obvious that the country it refers to under 
the name of Finland is in the vicinity of Rhode Island. A 
conclusion resting on such strong grounds scarcely requires 
to be supported by the high authority of Humboldt and 
Malte-Brun, That the colony disappeared, and that the 
discoveries made were not prosecuted farther, are not cir- 
cumstances which ■will shake the credit of the narrative in 
the minds of those who know the numerous reverses which 
befell the early colonies in New England and other parts of 
America. The hostilities of the Skrselings was no doubt 
the principal cause of the abandonment of the colony. The 
Norsemen describe Yinland as a nch country, with a de- 
lightful climate. Helluland, Markland, and Finland, were 
no doubt regarded as countries either connected 'with or 
s^lar to Greenland, the flattering descriptions of which, 

^ven by tiie first discoverers were sadly belied by later ex- 
penence.® The interest excited by the obscure accoimts 

* See the curious -work of Torf®us called Vinkndia Antiqm, Hafn, 

1706 ; aud liie valuaTile Anti^tates Amerimnce, published at Copon- 
hagon in 1837. Also Humholdt’s Cosmos, vol. ii. p. 283, Sabine’s 
trausl. 1848. 

* M. Eafn, a Dane, -who -was much engaged m researches respecting 
these early voyages, announced that he had ascertained, from original 
document, various facts previously unkno'im ; among othors, that 
imenca (first discovered in 986) Tras repeatedly visited by the Ice- 
landers in the llth, 12th, and 18th centuries ; that the emhouchure 
of thfl St Lawrence, and in particular the bay of Gaspc, -was their 
principal station ; tihat they had penetrated along the coast as fat 
BotrtU as Carolina ; and tha't thev introduced a knowledge of Cbii> 
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of tliese coTintrics was probably such as the announcement 
of a new island eastward of Spitzbergeu would produce at 
tlio present day. No reasonable doubt can exist, however, 
that the north-eastern portions of America (considering 
Greenland as a distinct country) were familiarly known to 
the Norwegians in the eleventh century. 

Discovery The obscure allusions of Aristotle, Plato, and Seneca, to 
of America ^ country hid in the W estem Ocean, must have derived fresh 
ty Ooluni- importance from the discovery of the Canary Isles, Madeua, 
and the Azores in the early part of the fifteenth centuiy. 
The love of maritime adventure was excited by these events; 
and among the active spirits who were attracted to nautical 
Me by the career of distinction which was then opened up, 
was Christopher Columbus. Our limits do not permit ns to 
enter into details respecting this great man, an outliue of 
whose life will be found under the proper heading. He had 
received a learned education, and the study of the geographi- 
cal systems then in vogue impressed him with a strong con- 
viction that a voyage to India by a course directly westward 
was quite practicable with the degi-co of nautical science 
which his contemporaries possessed. From the old and im- 
perfect maps of Ptolemy he was led to believe that the parts 
of the globe known to the ancients embraced 15 homs, or 
225 degrees of longitude, which exceeds the truth by moie 
than one-third. The discovery of the Azores on the west 
side had lengthened the space by one hour; and the accounts 
gleaned by Marco Polo in Asia induced him to think that 
the isles connected with this continent stretched out so far 
to the castwaid that their distance from Europe could not be 
gieat. Columbus was, however, mtliout the fortune neces- 
sary to fit out ships , and when ho attempted to interest some 
of the princes of those times in his project, he encountered 
neglects and difiiculties which would have exhausted the 
patience of any mind less ardent than his oivn. At length, 
after many delays and discouragements, Ferdinand and Isor 
bella of Spain supplied him with three small vessels, two of 
them only half-decked ; and in tliis Httle armament, accom- 
panied by 120 men, he set sail from the port of Palos on the 
3d of August 1402. He proceeded first to the Canary Isles, 
where he was detained three weeks in repairing one of Ms 
vessels. On leaving these isles he entered on a region of 
ocean where all was mystery. The trade-wind, however, 
bore him steadily along, and the labour of tlie ships pro- 
ceeded cheerfully, till the increasing length of the voyage, 
the failure of prognostics wMch had from time to time kept 
alive the hopes of the crew, and various circumstaaices 
interpreted by their superstition as evil omens, produced a 
mutinous spirit, which all the address and authority of Co- 
lumbus would not have been able to quell had the discovery 
of land happened one day later than it did. Columbus, 
says Humboldt, on sailing westward of the meridian of the 
Azores, through an unexplored sea, sought the east of Asia 
by the western route, not as an adventurer, but according 
to a pre-conceived and steadfastly-pursued plan. He had 
on board the sea-chart which the Florentine asteonomer 
ToscaneUi had sent Mm in 1477. If he had Mowed the 
chart, he would have held a more northern course, along a 
parallel of latitude from Lisbon. Instead of this, in the hope 
of reaching Zipangu (Japan), he sailed for half the distance 
in the latitude of Gomera, one of the Canary Islands. Un- 
easy at not having discovered Zipangu, wMch, according to 
his reckoning, he should have met with 216 nautical miles 
more to the east, he after a long debate yielded to the 


tianity among the natives. The annonneemeat was contained in a letter 
addressed to a person in Washington, and published in Nile’s Register 
(Baltimore), in Novemher 1828, But M. Bafii afterwards found reason 
to change Ms opinion as to the site of the Icelandic colony, and he' 
latterly considered that it was at the mouth of the Eiver Taunton, 
which Mis into the sea in Naixaganset Bay, at tlie north end of 
BhodelsWd. 
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opinion of Martin Alonzo Piuzon, and steered to the south- 
west. The effect of tMa change in Ms course curiously ex- 
emplifies the influence of smaU and apparently trivial events 
on the world’s Mstory. If Columbus, resisting the counsel 
of Pinzon, had ke 2 Jt his original route, he would have en- 
tered the warm current of the Gulf Stream, liave reached 
Flonda, and thence perhajis been carried to Cape Hatteras 
and Yirgima. The result would probably have been to give 
the present United States a Roman Catholic S 2 )anish poinila- 
tion, instead of a Protestant English one, a circumstanco of 
immeasurable imjioitance. Piuzon was guided in fonning 
lus opinion by a flight of parrots towards the south-west. 

Never, says the Prussian plulosoplicr, had the flight of buds 
more important consequences. It may be said to have de- 
termined the fii-st settlements on the new continent, and its 
distribution between the Latin and G ei manic races. It was 
on the 12th of October that the western world revealed 
itseK to the wondering eyes of Columbus and his companions. 

What a tnmnph for this extraordinary man, who had trea- 
sured in his breast for twenty years, amidst neglect, dis- 
couragement, and ridicule, the grand tnith which his own 
mcomiiarable skill, wisdom, and fiimness had now demon- 
strated in the eyes of an incredulous world 1 The spot which 
he first touched was GuanaJiaui, or Watling Island, as w^aa 
suggested by Munoz in 1793, and proved by Mr R. H. 

Major in 1870. After spending nearly three months in 
visiting Cuba, Hispaniola, and other isles, he returned 
to Spam. He made three other voyages, and in the second 
coasted along a part of South America, which he rightly 
judged ti. be a continent from the volume of water poured 
mto the sea by the Orinoco. But he died ignorant of the 
real extent and grandeur of Ms discoveries, still believing 
that the countries ho had made known to Europe be- 
longed to that part of Eastern Asia which the ancients 
caRed India. Hence the name of West Lidies wMch 
the tropical islands and part of the continent have ever 
since received. 

We should extend this artide to an unreasonable length Progress of 
were we to describe in detail the discoveries and settlements discovery 
made by the several nations of Europe in America. We 
shall therefore confine ourselves to a very brief chronologi- 
cal notice of the more important events. 

1495. The first place in wMch the Spaniards established 
their power was the large island of Hayti or Hispaniola, 
wMch was inhabited by a numerous race of Indiana of a 
mild and gentle character, a tMi-d part of whom are said to 
have perished within two or three years after the Spaniards 
conquered them. 

1497. John Cahot discovered Newfoundland June 24th, 
and coasted along the shores of North America to Florida. 

1498. Columbus first saw the mainland, May 30. 

1600. Cabral, a Portuguese, visited the coast of Brazil, 

and discovered the mouth of the Amazon. It was probably 
colonised before 1515. In 1500, too, Cortereal touched at 
Labrador. 

1508. Yincent Pinzon is said to have entered the Rio de 
la Plata. It was in the same year that the Spaniards, find- 
ing the aborigines too weak for the labour of the mines in 
Hayti, first imported negroes from Guinea, and thus laid 
the foundation of a traffic wMch continued to disgrace the 
civilisation of Europe for three centuries. 

1511. Diego Columbus conquered the island of Cuba 
with 300 solders, of whom he did not lose one. 

1513. Balboa crossed the Isthm'us of Darien with 290 
men, and discovered the South Sea. 

1519. Hernando Cortes sailed from Cuba •with 11 ships 
and 550 men, and landed on the coast of Mexico, wMch had 
been discovered in the previous year. The conquest of the 
empire was finished in 1521 by 950 Spaniards, assisted 
a vast number of the Indiana of Tlaac^a. 


RICA 
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1531. Pom invaded by Pmrro, and conq^uered m little 
more than one year, mth a force of 1000 men. 

1035. Jacques Cartier, a Frenchman, discovers the Gulf 
of St IjauTcnce. 

1535. Mendoza, a Spaniard, with 2000 followers, founds 
Buenos Ayres, and conquers all the country as far as 
Potosi, at which silver mines were discovered nine years 
after. 

1637. Cortes discovers California. 

1541. Chili conquered; Santiago founded; Orellana 
sails from the sources of the Rio Napo down the Amazon 
to the Atlantic. 

1578. New Albion, on the north-west coast of Ame- 
nca, discovered by Sir Francis Drake. 

1586. The Spamards found St Thomas’ Island, in 
Guiana. 

1587. Davis* Straits and Cumberland Islands discovered 
by John Davis. 

1604. De Monts, a Frenchman, founded the first set- 
tlement in Nova Scotia, then called Acadie. 

1607. After many ineffectual attempts during more 
than twenty years, the first permanent settlement of the 
English in North America was made this year, on the 
banks of the James River, in Virginia. 

1608. Quebec founded by the French, who had had a 
small neglected colony in Canada from 1542. 

1611. Newfoundland colonised by the English; aDutch 
colony established at Hudson’s River. 

1614. New York founded. 

1618. Baffin penetrates to the 78th degree of latitude, 
in the bay which bears his name. 

1620. The first Enghsh colony estabHahed in New 
England at Plymouth. It was m this year that the first 
negroes were unported into Virginia. They were brought 
by a Dutch vessel. 

1635. A French colony established in Guiana. 

1655. Jamaica conquered by the English. 

1664. The Dutch colonies on Hudson’s River capitu- 
late to the English. 

1666. The Buccaneers begin their depredations on the 
Spanish colonies. 

1683. William Penn establishes a colony in Pennsyl- 
vania. La Salle takes possession of Louisiana in the 
name of the French king. 

1698. A colony of 1200 Scots planted at Darien. In 
the following year the settlement was attacked by the 
Spamards, and abandoned. 

1733. Georgia colonised by the English, 

1760. Canada and all the other French settlements in 
North America conquered by the English. 

British We must pause at this point to give a veiy short ac- 
colomos. Qf colonial system introduced by the principal 

European nations who occupied extensive tracts of the 
new world. The English settlements extended from 
the Slst to the 50th degree on the east coast, and were 
divided into 15 or 16 provinces. The colonists had car- 
ried the love of hberty characteristic of their cotmtiy- 
men with them ; and after many struggles with their Bri- 
tish rulers, all the provinces, with one or two exceptions, 
were permitted to enjoy a form of government «tremdy 
popular. The executive power was vested in a governor 
appointed by the king. He was assisted by a council, 
which sometimes conjoined the functions of a Privy Ccmncil 
and a House of Peers. The people were represented by 
a House of ^sembly, consisting of persons chosen by the 
freeholders in the country parts, and the householders or 
corporations of towns. The governor could levy no 
money without the consent of the House of Assembly: tiie 
British parliament, however, claimed, but scarcely ever 
exercised, the privilege of imposing taxes upon the colonists 


without consulting them. Against this assumption of 
power the local legislatures always protested as an in- 
fringement of their rights The vessels of foreign states 
were not permitted to trade with the colomcs, but the 
coloniste were allowed to trade in their own ships with 
one another, with the mother country, and, to a limited 
extent, with foreign states. Their taxes, which were 
always small, were aH consumed in defraying internal 
expenses , and, compared with any other people in the new 
world, they enjoyed an unexampled degree of commer- 
cial and political liberty. It was the growing prosperity of 
the colonies and the increasing debt of the mother conutiy, 
which induced the British ministers, for the first time, in 
1764, to attempt raising a revenue in America, for purposes 
not colonial. The experiment was made by imposing a 
stamp-duty on newspapers and commercial writings. The 
sum was trifling; but the Americans, far-sighted and 
jealous of their nghts, saw in it the introduction of a 
principle which depnved them of all security for their 
property. The people declared themselves against it as 
one man, in local assemblies, and by petitions and publi 
cations of aR bnds. The ministers became uneasy, ana 
repealed the tax; but, as a salve to the pride of the 
mother country, a declaratory Act was passed, asserting her 
right “to bind the colonies m all cases whatsoever." 

The idea of raising a revenue in America was not re- 
nounced, but another mode was to be tried. Duties 
were laid on glass, colours, paper, and tea, and were met 
by an opposition in the colonies still more zealous and 
determined. The British ministers, irritated, but waver- 
ing in their pm-pose, dropped all tiie taxes but that on 
tea, and co mm enced at the same time a series of alarm- 
ing innovations. They closed the port of Boston, changed 
the charter of the province, placed judges and juries on 
a footing to render them more subservient to the views 
of the government, and introduced a strong military force 
to overawe the people. On the other side, the colonists 
passed resolutions not to import or consume any British 
goods, and hastened to supply themselves with powder 
and arms. Blood was at length shed in April 1776, at 
the village of Lexington ; and in the following year the 
American Congress published their celebrated declaration 
of independence. We shall not enter into the details of 
the war, which was closed in 1782. Suffice it to say 
that, on the part of the Americans, it rested on high 
grounds; it was a war to vindicate a principle — ^for the 
practical grievance was admitted to be slight ; and it was 
conducted with a regard to humanity of which there are 
few examples in history. 

_ Tlhe Spanish posse^ions in America before the revolu- Spanish 
tion formed nine distinct governments, all constructed 
on the same plan and independent of one another. Four 
of these, of the first rank, were vice-royalties, viz,, Mexico, 

Peru, La Plata, and New Granada; and five were cajitain- 
generalships, viz., Yucatan, Guatemala, Chili, Venezuela, 
and the island of Cuba. The government was vested 
in the viceroy or captain-general, who was hold to repre- 
sent the king, and to enjoy all his prerogatives withio 
the colony. But in these countries, as in others where 
iffie supreme power is apparently unlimited, it was in- 
fi^ctly restrained by the influence of the courts of jus- 
tice, corporations, and other pubKo bodies. The royal 
audiencias or supreme courts, composed of Spaniards 
nominated by the crown, had extensive judicial powers, 
and were independent of the viceroys. The cabildos or 
municipalities, and the fueros or corporations (similar to 
our^ guRds), also possessed considerable privileges, which 
derived security and importance from long prescrip- 
tion. Lastiy, dergy, who were numerous and rich, 
necessarily possessed great influence among a supersti- 
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tious people. The vices naturally inherent in the colo- 
nial system existed in full force in the Spanish American 
dominions. There Avas tolerable security for all classes 
except the miserable Indians, who ivere regarded and 
treated iirecisoly as beasts of burden, out of whose toil 
and sufferings a provision as ample as possible was to be 
extracted, first to supply the wants of the royal treasury, 
and next to provide for and satisfy the cupidity of a 
shoal of do-nothing public officers and priests. Edicts 
were indeed issued for the protection of the Indians, and 
persons appointed to enforce them j but these were feeble 
correctives of the evils rooted in the system, and not 
unfrequently increased their weight. The Indians, after the 
conquest, were at first slaves; they paid a capitation 
tax to the crown, and their labour was entirely at the 
disposal of their lord. This system was modified from 
time to time ; but all the changes introduced down to the 
revolution did not release them from their state of vas- 
salage. They still continued liable, m a less or greater 
degi’ee, to the performance of compulsory labour, under 
the orders of persons against whom they had no protection, 
This was an enormous grievance j but, what was equally 
bad, being held incompetent in law to buy or sell, or 
enter into any pecuniary engagement beyond the value of a 
few shillings, without the agency of white men, the swarm 
of public functionaries had an unlimited power of inter- 
fering in their concerns, of vexing, harassing, and plunder- 
ing them, under the forms of law. The memoir of UUoa, 
long buried amidst the Spanish archives, with various 
other documents published since the revolution, depicts 
acta of extortion, perfidy, cruelty, and oppression prac- 
tised upon the Indians which have rarely been paralleled. 
Men rose to affluence in offices without salaries ; and the 
priests rivalled the laymen in the art of extracting money 
from those whom they ought to have protected. As the 
sole aim of the Spaniards in the colonies was to enrich 
themselves, so the government at home made all its acts 
and regulations subordinate to the grand object of raising 
a revenue. Spain retained in her hands the whole trade 
of the colonies, and guarded her monopoly with the most 
severe penalties. The price of all European commodities 
was enhanced three, four, or six fold, in America The 
colonists were not allowed to manufacture or raise any 
article which the mother country could supply; they 
were compelled to root up their vines and olives , and for 
a long period one colony was not even permitted to send 
a ship to another. To support such a system it was 
necessary to keep the people in profound ignorance, and to 
cherish prejudices and superstition. The schools were 
extremely few, and permission to establish them was often 
refused, even in towns where the Spaniards and Oreoles 
were numerous. The importation of books, except books 
of Catholic devotion, was rigorously prohibited. Even 
the more grave and dry sciences, such as botany, che- 
mistry, and geometry, were objects of suspicion. And 
the more effectually to crush aU mental activity, natives 
of America could rarely obtain leave to go abroad, to 
seek in foreign countries what was denied them in their 
own. On the other hand, the priests, sharing in the spoil, 
filled the minds of the people with childish superstitions, 
as a means of confirming their own power, and employed 
the terrors of religion to teach them patience under 
oppression. To create a race of servants devoted to its 
purposes, the court bestowed aU offices, from the highest 
to the lowest, on natives of the peninsula exclusively. 
The wisdom of the plan seems questionable, but that it 
was adhered to with wonderful pertinacity is certain. “ It 
was the darling policy of Spain,” Mr Ward, “to dis- 
seminate through her American dominions a class of men 
distinct from the people in feelings, habits, and interests, 


[ taught to consider themselves as a privileged easU, and to 
I regard their own existence as intimately connected Avith 
that of the system of which they were the principal sup- 
port.” With all those means and appliances, it is extra- 
ordinary that Spain should have beeu able to uphold for 
three centimes a system in which the interests of so 
many millions of human beings were so habitually and 
unrelentingly sacrificed. It was the course of events, much 
more than its own inherent weakness, which ultimately 
caused its subversion. 

After the seizure of Ferdinand and the elevation ofRevolu* 
Joseph Buonaparte to the throne of Spam, orders were dis- 
patched to all the colonies with the view of securing their 
obedience to the new dynasty. The men in office were 
generally disposed to submit, but the treacherous conduct 
of the French excited a universal hatred of their cause 
among the people ; and when the regency established in 
Spain presented the semblance of a patriot government, 
the loyalty of the Americans blazed forth, and poured 
large contributions of money into the hands of Ferdi- 
nand’s adherents. The weak and suspicious conduct of 
the regency, however, and its subserviency to the grasj)- 
ing spirit of the merchants of Cadiz, at length alienated 
the colonists, and roused them to take measures for their 
o\ra security. But the diversity of views and interests 
among the colonists rendered the course to be adopted a 
matter of some delicacy. Ferdinand, being a prisoner, 
was, politically speaking, a nonentity, Hapoleou’s brother 
was dearly an usurper, odious to, and rejected by, the mass 
of the Spanish people. The regency, shut up in Cadiz, 

■without troops or revenue, was but a phantom ; and the 
little power it had was so employed as to raise doubts 
whether its members were not secretly in league with the 
enemy. In these ciroumstanoos, when the only govern- 
ment to which the colonists owed allegiance had fallen 
into abeyance, the -wisest course they could have pursued 
was to declare themselves independent. This would at 
once put a stop to the machinations of France, which they 
dreaded, and prevent the regency from compromising or 
sacrifiemg their interests by its weakness or treachery. 

The Spaniards, however, who occupied all public situa- 
tions, were averse to a ^ange which they foresaw must 
lead to the downfall of 'their power. This was perfectly 
understood by the other classes; and in the first move- 
ments which took place in the different colonies nothing 
was said derogatory to the supremacy of Spain, thou^ 
independence was clearly aimed at. By spontaneous efforts 
of tte people “juntas of government” were formed, 
at Caraccas in April 1809, at La Paz in Upper Peru CMIi and 
in July, at Quito in August, at Santa Fe and at Bue-^®’™* 
nos Ayres in May 1810, and at Santiago in Chili in 
September the same year. In 1810, also, the first insur- 
rection broke out in Mexico. The colonists unluckily had 
been too long the slaves of superstition and tyranny to 
be fit for conducting so bold an experiment ; and after a 
struggle, which was generally short, but almost eveiy- 
•where bloody, the juntas were all put down except in 
Colombia and Buenos Ayres. But in the stir and tumult 
of the contest old prejudices had received a shock, and 
the seeds of political change had struck their roots too 
deep in the soil to be eradicated. A desultory -war 'was 
carried on for six years between Buenos Ayres and Upper 
Peru, -with little advantage on either side. At length, in 
1817, the former state, which had assumed the style of 
an independent repubHo four years before, sent an army 
across the Andes to CMK, under General San Martin, and 
defeated the Spaniards at Chacabuco. A second victory, 
gained at Maipo in April 1818, led to the entire subver- 
sion of the Spanish power in tlds colony. The war atos 
now transferred to Peru, where the Spaniards continued 
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to lose ground, till tlie decisive battle of Ayacucho put 
an end to tlicir power iii December 1824. Eodil and 
Olaveta, with the obstinacy of their nation, hold out for 
some months longer, ivLen every chance of success was 
gone ; but after the surrender of Callao in January 1826, 
the Spanish flag no longer waved on any spot in the laud 
of the Incas. 

Hew In Hew Granada and Venezuela the struggle was more 

firanada. TjPoody, variable, and pwotracted than in any other part 
of South America. As this portion of the dominions of 
Spam was comparatively easy of access, and from its cen- 
tral position was in some measure the key to the whole, 
she made immense efforts for its preservation. Ho less 
t.bau ten thousand troops were sent out to it within the 
course of one year. The patriots, on the other hand, pos- 
sessed advantages hcr^, in the greater uitefligence of 
the population, and the easy intercourse with the West 
Indies. From 1809, when juntas were estabhshed in 
Caraccas and Quito, to the surrender of Porto Ckibello 
in 1823, the vicissitudes of the war wore numerous and 
extraordinary. The patriots were repeatedly on the eve of 
a oompjlete tnumph, and as often the state of their affairs 
seemed nearly hopeless. Eut the spirit of resistance never 
was entiioly subdued. The cause was rooted in the hearts 
of the people, and was insensibly gaming ground even 
during its reverses. To attempt the faintest outline of 
the military operations would load us beyond our proper 
limits. It is enough to state that the decisive victory of 
Oarabobo, gained by the patriots in 1819, gave them an 
ascendancy which they never afterwards lost; but the 
Spaniards, according to their custom, continued to main- 
tain the contest as long as they had a foot of land in the 
country, and were only finally expelled m 1823. 

Mexico. In Mexico tlie revolutionary movement began at Dolores 
in 1810, and soon wore a very prosperous appearance, 
but the weakness or false pride of the Creoles, who 
were cajoled into the ranks of their oppressors the old 
Spaniards, armed against the patriots ^ose who should 

. have been their firmest supporters, and by one or two 

mischances the force of the independent party was mined 
in Hovember 1815, when Morelos, their able leadar, 
was taken prisoner and executed. For six years after 
this period many guerilla bands maintained themselves in 
the provmces, and greatly annoyed the Spaniards; but 
they did not act in concert, and no congress or junta 
professing to represent the Mexican people existed. 
Even during this interval the desire for independence was 
making great progress among the population; but the 
establishment of a constitutional government in Spain in 
1820, and its extension to the colonies, gave a new as^iect 
to the affairs of Mexico. The viceroy Apodaca, while 
outwardly yielding obedience to the new system, was 
silently taking measures to effect its overthrow; hut he mis- 
took the character of the agent he employed. Thig per- 
son, the celebrated Iturbide, turned his own arms against 
him, prodaimed a constitution under the name of “the 
three guarantees,” and put an end to the dominion of 
Spain in 1821, almost without bloodshed. Iturbide, who 
had nothing in view but his own aggrandisement, called a 
congress, which he soon dissolved after getting himafilf 
proclaimed emperor. His usurpation kinfied a spirit of 
resistance. He was exiled in 1823, made a new attempt 
on the hherties of his country in 1824, was taken prisoner, 
and expiated his crimes by a military death within a 
few weeks after he landed. 

^ Guatemala was the last portion of the American con- 
tiueut which threw off the Spanish yoke. In 1821 the 
persons in office assembled and formed a junta. Divi- 
sions arose, which were fomented by the intrusion of a 
Mexican army sent by Iturbide. This force however, 


was beaten, and an elective assembly called, which de- 
clared the country independent, and c&tabhshed a consti- 
tution ill July 1823 Si)am now retains none of Lor pos- 
sessions in the new world but Cuba and Porto Ptico. 

The government of Brazil was conducted by the For- Portugassi 
tuguese on a system extremely similar to that of the of 
Spanish colonies. The monopoly which the mother conn- 
retained of the commerce of the colony was equally 
ngorous; the restrictions on its internal industry as se- 
vere; and the same means were employed to keep the 
peojde in a state of pupilage and ignorance. Down to 
1806 a smgle printing-press had never existed in Brazil. 

In 1807, when the emperor Hapoleon had resolved to 
possess himself of Portugal, and if possible to get the 
loyal family into his power, the king, seeing no other 
means of escaping from the clutches of his enemy, em- 
barked with his smte in several ships, and sailed for 
Brazil, where he arrived in J anuary 1 808. He was received 
with joy by the colonists, who anticipated great benefits 
from his residence, of which they were not disappointed. 

One by one the fetters of colonial dependence fell off. 

Within a few months printing-presses and newspapers 
were estabhshed, the poits were opened to the trade of all 
nations, and the peojile were invited and encouraged to 
prosecute aU those branches of internal industry from 
which they had till now been interdicted. To crown and 
secure these advantages, Bra 2 al was declared an inde- 
pendent kmgdom in 1815, subject to the crown of Portugal, 
but entitled to its sojiarate administration and its own 
laws. The revolutionary spirit pervading the Spanish 
colonies now found its way into Brazil, and produced an 
insurrection at Pernambuco in 1817. It was soon sub- 
dued, but received a new impulse from the constitutional 
systems suddenly introduced into Spain and Portugal in 
1820. To quiet the popular feeling, it was announced 
that the Portuguese constitution would bo extended to 
Brazil. Before this had been done, however, the old king 
had sailed for Europe, leaving his son Don Pedro to nile 
in his absence. The people now discovered, or believed, 
that the object of the king was to degrade Brazil again to 
the rank of a colony, and to restore the old system in all 
its rigour Meetings were held, and resolutions adopted 
to maint^m the independence of the couiitiy at aU 
hazards; and the patriots, gaining confidence by degrees, 
called loudly for tbe establishment of a legislature, and 
besought Don Pedro to put himself at the head of the 
independent government. Ambition or policy induced Empire o£ 
Pedro to listen to the solicitation ; in 1822 he was pro- 
claimed emperor, and had his own title and the indepen- 
dence of !foazil acknowledged by his father three years 
afterwards. A representative system was at the same 
time introduced. An unlucky war now arose with Buenos 
Ayres, which weakened both countries; but it was at 
length terminated in 1828 by the recognition of the dis- 
puted territory as an independent state under the title of 
the Banda Oriental. 

Having finished this brief notice of the scries of revo- u-rifititig 
lutions which broke the fetters of America, we shall now Poliiapat 
give a ve^ short sketch of the new political order of 
things whi^ has arisen out of these changes, referring for 
a detailed account of the several states to the articles 
appropriated to them m the different volumes of the pre- 
sent work. 

America, with its islands, embraces at present (1874) 
twenty-one independent states, and various colonies belong- 
ing to six European powers. The former are— 1 The 
United States of Horth America; 2. Brazil; 3. Mexico; 

4. Tenezuela; 5. Oolombia; 6. Ecuador or Quito; 7< 

Peru; 8. Bolivia or Upper Peru; 9. Chili; 10. La Plata, 
or the Argentiuo EepubKc ; 11 Uruguay; 12. Paraguay; 
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13. Patagonia^ 14. Costa Eicaj 16. Mosquitia; 16. Guar 
temala; 17. Honduras ; 18. Nicaragua; 19. San Salvador; 
20. Hayti; 21. San Donungo. The colonies belong to 
Britam, Denmark, Sweden, Holland, France, and Spain. 
Patagonia is merely the geographical name of a distiict of 
Chill, occupied by independent tnbes of Indians; Mos- 
qmtia, or the Mosquito coast, is a small Indian state ruled 
by a native king ; and Hayti is a negro republic prodaimed 
in 18G7. For detailed accounts of these various states and 
colonies we refer to the artides under the proper heads. At 
present we must confine ourselves to a bnef notice of the 
more important ones. 

,'mted The United States were colonised a century later than 
Spanish Amonca, but their brilliant and rapid progress 
show's in a striking light how much more the prosperity 
of nations depends on moral than on physical advantages. 
The North Americans had no gold mines, and a territory of 
only indifferent fertility, covered with impenetrable woods ; 
but they brought with them intelligence, industry, a love 
of freedom, habits of order, and a pure and severe morality. 
Armed with these gifts of the soul, they have converted the 
wilderness into a land teeming with life and smiling with 
plenty; and they have built up a social system so pre-emi- 
nently calculated to promote the happiness and moral im- 
provement of mankind, that it has truly become the “ envy 
of nations.” The republic is bounded on the north by 
Canada, on the south-west by Mexico, and on the other 
sides by the sea or the Indian lands. It now consists of 
thirty-seven states, with eleven terntmies and one distt'ict, 
which will be converted into states as soon as each acquires 
a sufficient population. The extent of the country, including* 
the Indian lands stretching west to the Pacific Ocean, over 
which it claims a right of pre-emption, embraces 3,603,844 
square miles of land. The agriculture of the United States 
partakes to some extent of a tropical character. Ihe sugar- 
cane is cultivated in Louisiana, Florida, and other states 
as far north as the latitude of Cotton is raised in 
all the south-east states S. of the 37th parallel, and tobacco 
chiefly in the middle states. Wheat succeeds in the middle 
and northern states, and maize thrives in every part of the 
Union. Agriculture is conducted ivith considerable skill; but 
the “ high farming” practised in England would not pay in 
America, where money is of much value and land of little. 
Scarcely any portion of the soil is rented in the United 
States: the farmers are almost universally proprietors; and 
when their property is extensive, which rarely happens, it is 
soon broken into small occupancies under the law of equal 
division. The advance the Americans have made in manu- 
factures may be judged of from the fact that in 1870, 
according to the census then taken, there were upwards of 
135,000 operatives employed in 969 cotton factories, and 
77,870 in 1938 manufactories of woollen goods. The iron 
industries gave employmentto upwards ofl 40,000 hands, the 
iron produced in the countr}' reaching nearly two millions 
of tons. In the useful arts generally America is on a level 
with France and England. The internal commerce o£ the 
United States is conducted with extraordinary spirit. The 
amount of capital expended on roads, canals, harbours, 
bridges, and other public works,' is very great. The length 
of the lines of railway open for traffic now exceeds 70, WO 
miles, and is rapidly increasing. The extent of the foreign 
trade of the country, and the amount of its shipping, place 
it next to Great Britain in the list of commercial nations. 
The populatiou of the United States in, 1870 was j gg jgg 


hyemsus f 

In 1800 it was 6,305,488 

Increase in 70 years.. 88,249,888 


Since 1800 the rate of increase has been remarkably 
nnifonn at nearly 3i^ per cent per annum. In 1871 the 


number of immigrants was 346,938, of whom 198,843 
migrated from the British Isles, 107,201 from Germany, 

G030 from China, and the remainder from British North 
America, Sweden, Norway, Franco, Austria, Italy, Switzer- 
land, Denmark, and Russia. 

Slaves were first introduced in 1619 In 1775 slavery 
was abolished in Rhode Island; in 1780 Massachusetts 
ahohshed it: then numerous northern states followed, 
and m December 1865 slavery was abolished thioughout 
the United States. By subsequent amendment of the 
constitution all negroes were admitted to all the privileges 
of citizenship. Thus it was enacted on March 30, 1870, 
that “no discrunination should be made in the United 
States among the citizens of the United States in the 
exercise of their elective franchise, or in the right to hold 
office in any state, on account of race, colour, nativity, 
property, education, or creed.” Every person bom or 
naturalised in the Umted States is recognised to be a 
citizen thereof. 

The American government is a pure representative de- 
mocracy in which the people are recognised as the fountain 
of all power; and the sole object of all its mechanism is 
to give effect to their deliberate opinions. The federal 
government and the governments of the separate states are 
constituted on the same plan. The legislature consists in 
every case of two bodies, a House of Representatives chosen 
for one or two years, and a Senate for a period varying 
from two years to six — ^all chosen by popular election, except 
in the case of the Federal Senate, wHch is elected by the 
legislatures of the thirty-seven states. The President holds 
his. office for four years, but is occasionally re-dected for 
four years more. 

The characteristic facts in the condition of America are 
the non-existence of titles, of privileged classes, of corpora- 
tions in our sense of the term, of a landed aristocracy, of 
mendicity except to a very limited extent, and of an en- 
dowed diurch; the cheapness and efficiency of its govern- 
ment, the universality of education, the omnipresence of its 
periodical press, the Idgh feeling of self-respect which exists 
in the very humblest classes, and the boundless spirit of 
enterprise which pervades all classes of society. The 
higher classes are less polished than in England, the middle 
are perhaps less carefully iustracted; but the American 
people, taken collectively, are at least as well educated and 
have as much intelligence and manliness of character as any 
other nation in the world. 

In 1867 the territory formerly known as Russian America 
was purchased by the United States, and called Alaska. 

It occupies the north-west corner of the continent, and 
extends along the coast as far south as Mount EKas, where 
it is lx>unded by British Columbia and the southern end of 
Prince of Wales Island, in 64® 40' N. It comprises an 
area of about 670,390 square miles. Furs and fish are 
the most valuable commodities. Sitka is the capital. It 
is situated on an island in 57® 2' 46" N. and 135® 17' 10" 

W. It has a population of over 2000 persons. The 
Yukon river, which is about 2000 miles long, flows through 
the territory. 

British North America is bounded on the south by theBiitish 
United States, on the north by the Arctic Ocean, and 6n 
Iffie west by Alaska. In 1867 the provinces of Ontario 
(formerly Upper Canada), Quebec (formerly Lower Canada), 

Nova Scotia, New Brunswick, Manitoba (formerly Hudson's 
Bay Territory), and British Columbia, were united under 
the title of “ The Dominion of Canada,” while Newfound- 
land amd Prince Edward's Islahd ^ remain independent. 

The executive power is vested in the sovereign of the 
British empire, but is carried out by a GoVemor-Gteneral and 
Privy CounciL The Pittfiafneirti consists of a Senate and a 
House of Commons. The senators are nominated for life 
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by the Govemor-Qeueral, and are 75 in number. The mem- 
bers of the House of Commons are elected by the people in 
the proportion of one member for each 17,000 sods. The 
seat is retainable for five years, and each member is alloAved 
a sahny and travelling expenses. Ottawa is the capital of 
the Domimon. According to the latest census, taien on 
April 3, 1871, the area and population of the several pro- 
vmces are as under : — 

Ai ea, square miles Population 

Ontario 121,260 1,620,842 

Quebec 210,020 1,191,505 

Nova Scotia 18,660 387,800 

New Brunswick 27,105 285,777 

Manitoba 2,891,734 111,963 

Riitish Columbia. 213,000 50,000 

3,481,779 3,647,887 

Newfoundland (1869) 40,200 146,536 

PiinceEdwaid'sIsland (May 1871) 2,173 94,021 

In 1871 the Dominion had 2854 miles of railway open, 
1173 nules m preparation, and 3000 miles for which con- 
cessions had been granted by the government. AKne has 
been projected to extend from Lake Superior to the Pacific 
Ocean. 

Biarii. Brazil is the largest state in South America, and enj(T^ 
the greatest combination of natural advantages It is 
bounded on the south, west, and north, by La Plata, 
Paraguay, TJiuguay, Bolivia, Peru, Ecuador, Colombia, 
Yenezuda, and Guiana. Embracing an area of 3,100,000 
English miles, it is nearly as large as Europe, and is capable 
of supporting a much greater population. Its climate is 
probably cooler and more salubrious than that of any other 
extensive tropical conntry j and every part of its soil is rich 
and fruitful, as its magnificent forests and the exuberance 
and boundless variety of its vegetable productions attest. 
Its commcrical advantages are admirable. Ho country in 
the new world has the same facilities for carrying on m- 
tercourse with Europe and with aU its neighbours. The 
Amazon, with its numerous branches, the Parana, the To- 
cantins, the St Francisco, and other streams, supply the most 
remote parts of the interior with easy means of communi- 
cation with the sea, Brazil possesses iron, copper, and pro- 
bably all the other metals , but her mines of gold and dia- 
monds are remarkably rich. Her most valuable productions 
for exportation aie cotton, sugar, coffee, hides, tobacco, 
vamlla, dyewooda, aromatic plants, timber, &c. Her com- 
merce is much greater than that of all the Spanish colonics 
put together. The Brazilians are lively, irritable, hospitable, 
but ignorant, superstitious, and rather inclined to indol- 
ence. Their acquisition of independence in 1822, however, 
worked like a clarm, and produced an extraordinary change 
in their industry, opinions, and modes of thinking. There 
are numerous sdiools, but although the education is gra- 
tmtous, they are not well attended. The advance literap 
tnre has made will be allowed to be great when it is 
remembered that printing was unknown in the country in 
1807. According to the constitution introduced by Don 
Pedro, the legislature consists of a Senate of 52 members, 
who hold their places for life, and a House of Congress of 
107, elected by the people for four years; upon the acts of 
both of which hodies the emperor has a negative. The 
members of the lower house are chosen by elections of two 
stages. The householders of a parish meet and appoint 
one elector for every thirty of their number, and the 
doctors thus chosen meet in districts and choose the depu- 
ties. The members of both houses receive salaries. The 
executive power is invested in the emperor assisted by a 
ministry and a council of state. 

The population of .Brazil amounted to 3, 671,568, accord- 
ing to returns published in 1818, and procured probably for 
the purpose of taxation. This was exclusive of the wander- 


ing Indians, In 1823 it was estimated at 4,000,000 
by Humboldt. M. Schoeffer carries it to 5,700,000, and 
an estimate for 1807 makes it 9,858,000, comprising 
8,148,000 free persons, and 1,674,000 slaves. The census 
taken m 1872 gives a population of 10,095,978, including 
1,683,804 slaves. 

Brazil, unbke the Spanish American provinces, has re- 
mained, subject to its ancient sovereign ; and its govern- 
ment, from being colonial, has become imperial and inde- 
pendent, without any violent revolution. The result has 
been greatly in favour of the peace and prosperity of the 
counliy. See Brazil. 

The portion of Sonth America next to the isthmus in- Colombia 
eludes the states of Venezuela, Colombia, and Ecuador. From Ven^ 
1820 till 1831, when a separation took place, it formed 
one state under the name of Colombm; which name has 
recently been assumed by the republic long known as New 
Granada. The territories of these three states are bounded 
on the south by Peru, on the south-east and east by Brazil 
and Guiana, on the other sides by the sea, and embrace an 
area of 1,020,000 square English miles. The soil is 
fruitful and the climate salubrious, except along the coast 
and in a few other low situations. The eastern part 
consists chiefly of the llanos or steppes of the Orinoco, 
which are very hot , the western, of the mountain ridges 
of the Andes, which support tracts of table-land where the 
blessing of a temperate climate are enjoyed, and the 
cereaha of Europe can be successfully cultivated. The 
tropical vegetation extends to the height of 4000 feet; 
from 4000 to 9000 is the region where wheat, barley, and 
leguminous plants thrive. Above the level of 9000 feet 
the climate becomes severe ; and at 16,700 feet vegetation 
ceases. The situation of Colombia is highly favourable 
for commerce. It has excellent ports on both seas ; and 
bemg mistress of the isthmus of Panama, it has superior 
facihties for establishing a communication from the one to 
the other. The Orinoco and the Amazon afford the inmost 
districts of Venezuela and Ecuador the advantages of 
water carnage to the ocean The Cassiquiari, an inter- 
mediate channel, by which the Orinoco bifurcates or con- 
nects with the Amazon (a remarkable hydrographical pheno- 
menon), is within the limits of Venezuela. The territory 
contaim much gold and silver — ^the former in alluvial depo- 
sits : it has mines of copper and mercury also, with platinum, 
iron, and coal. Its tropical productions are similar to those 
of Brazil; but it has as yet cultivated few articles for foreign 
markets, and its exports are inconsiderable. The civilised 
population of this country is chiefly located in the districts 
near the coast, and in the high valleys or table-land of the 
Andes. Its amount, accortog to the Statesman’s Year- 
Book, is — 

Venezuela 1,564, 433 

Cobmbia 2,794,473 

Ecuador 1,800,000 

5,658,906 

It is always of importance to know in what proportions the 
different races are blended, but on this subject we have 
only approximate data. In Colombia the whites form about 
half of the population, the Indians about onHiird, and 
the negroes about one-tenth, the remainder being of mixed 
blood. In Venezuela the whites form about one-third, the 
Bidiaiis about one-thirtieth, and Zamboes (from Indians 
and negroes) about one-half. In Ecuador the proportions 
are, roughly — ^whites one-sixth, Indians nearly one-half, 
negroes one-thirteenth. 

All the three states are republican. See Vbitezubia, 
Colombia, and Ecuador. 

The Argentine Republic, or La Plata, is, in point oi 
natural advantages, the second state of importance in Sonth 
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Ai'gentme America. It is bounded on the west by Chili j on lie north 

Eepublic, by Bolivia; on the east by Paraguay, Brazil, Uruguay, and 

ov La the sea, and on the south by Patagonia. It embraces an 
area of 515,000 square miles if we include Tucuman, Salta, 
Santiago del Estero, and Jujuy, which scarcely acknowledge 
its authority. Nearly the whole territory of this repubbc 
consists of open plains destitute of timber, called pampas, 
extending from the Atlantic and the nver Paraguay to the 
Andos. The eastern part of these plains exhibits a vigorous 
growth of herbage, intermixed with a forest of giganticplants, 
9 or 10 feet high, which have been called thisldes, but are 
now known to be artichokes ; in the middle they are covered 
with grass ; and the western division, which extends to the 
foot of the Andes, consists of barren sandy plains, thinly 
sprinkled with shrubs and thorny trees. The openness 
and dryness of the country, however, render it healthy; 
and by the Parana, the Paraguay, and their branches, it 
possesses a great extent of natural inland navigation. It 
has mines of gold, silver, copper, lead, and probably iron; 
but its mineral riches have been greatly diminished by the 
separation of Potosi, Cochabamba, La Paz, and other pro- 
vinces now forming part of Bolivia. The force of this 
republic lies almost entirely in the wealth, intelligence, 
and commercial spirit of its capital, Buenos Ayres, which 
contains 150,000 souls, including a large proportion of 
foreigners. A small number of estancias, or grazing farms, 
are sparingly diffused over its boundless plains, the pro- 
prietors of which keep multitudes of horses and mules, 
flocks of sheep, and vast herds of cattle ; the latter being 
chiefly valued for their skins. These people are a bol(^ 
frank, hardy, half-civilised race, who live isolated in the 
wilderness, and scarcely acknowledge any government 
The census of 1869 gives a total popdation of 1,736,922. 
See Augentine Bepublio; and for the two small states 
formed out of the north-eastern portion of its territory, see 
Paeaguay and Ueugha-y. Entre Bios, formerly a sepa- 
rate state, is now a province of La Plata. 

Ohili. Chili extends along the coast of the Pacific from 24® to 
66“ of south latitude: its length is 2270 miles; its breadth 
varies from 40 to 200; and its surface, exclusive of Atau- 
cania, which has an area of 88,000 sq. miles, is estimated 
at 130,977 English square miles. The country consists 
properly of the western slope or declivity of the Andes, 
for the branches of the mountains running out in tortuous 
directions from the main trunk reach to the sea-shr e. It 
enjoys an excellent and healthful climate ; severe coxd is un- 
known in the inhabited parts, and the heat is seldom exces- 
sive. The useful soil bears a small proportion to the entire 
surface of the country, consisting merely of the bottom of 
the valleys. It has rich mines of gold, silver, and copper in 
the northern provinces ; but very few of them can be worked 
in consequence of the absolute sterility of the adjacent 
country. Its two northern provinces, occupying 450 miles 
of the coast, are nearly perfect deserts. The soB continues 
extremely diy, and yields nothing mthout irrigation, till we 
reach the latitude of 35“ ; and it is believed that not one- 
fiftieth part of the coimtry is fit for cultivation. But south 
of the river Maule the land is covered with fine timber, and 
bears crops of wheat and other grain without the aid of any 
other moisture than what is supplied by the atmosphere. 
This is in truth the fine and fruitful part of Chili ; and the 
‘ project was once entertained of selecting its chief town, Con- 
ception, for the seat of the government. Chili has no manu- 
factures, and is unfavourably situated for commerce. It 
has no navigable rivers, whale its mountainous surface is an 
obstacle to the formation of roads; but nevertheless it has 
now upwards of 600 miles of railway opened, A represen- 
tative constitution was established in Chili in 1833. An 
enumeration dated 1869 makes the population, exclusive of 
Araucania (with 7 0,000 aborigines), 1,938,861 . See CHna. 
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Peru may be regarded as a continuation of Chili, consist- Peru 
ing of the western declivities of the Andes, from the 4th 
to the 22d degree of south latitude, with the addition of 
a considerable tract on the east side of the mountains, be- 
tween the 4th and 15 th parallels. There are few countries 
in the world which have a more singular physical charac- 
ter than the western part of Peru. It is a belt or zone 
of sands, 1240 miles in length and from 70 to 600 in 
breadth, with inequalities of surface which might be called 
mountains if they were not seen in connection with the 
stupendous background of the Andes. This long line of 
desert is intersected by rivers and streams, which are seldom 
less than 20 or more than 80 miles apart, and on the sides 
of which narrow strips of productive soil are created by 
means of irrigation. These isolated valleys form the 
whole habitable country. Some of the large rivers reach 
the sea ; the smaller are either consumed in irrigating 
the patches of cultivated land or absorbed by the encom- 
passing desert, where it never rains, where neither beast 
nor bird lives, and a blade of vegetation never grew. No 
stranger can travel from one of these valleys to another 
without a guide, for the desert is trackless ; and the only 
indications of a route are an occasional cluster of bones, 
the remains of beasts of burden that have perished. Even 
experienced guides, who regulate their course by the stars, 
the sun, or the direction of the wind, sometimes lose their 
path, and they almost inevitably perish. Of a party of 300 
soldiers thrown ashore by a shipwreck in 1823 on one of 
these desert spaces, nearly a hundred expired before they 
reached the nearest valley. Ignorance and wonder have 
been busy with this singidar region : legends are current, 
which teB that descendants of the ancient Peruvians have 
lived m some of these mysterious valleys, hid from the know- 
ledge of their merciless invaders, since the days of the 
Incas. We have no reason to believe that more than one 
acre in a hundred of maritime Peru will over be available 
for the sustenance of mankind. The countiy has two ad- 
vantages — its mines of the precious metals, and a temperate 
and delightful climate, in consequence of the absence of ram 
and the fogs which intercept the solar heat. It can never 
be rich in the proper sense of the term, or make much pro- 
gress m the improvements which depend upon a dense popu- 
lation. Like Chili, it has no navigable rivers — and nature 
has deprived it of the means of fonning good roads. There 
are indeed few countries in the world whose natural advan- 
tages have been so much overrated as Peru ; and it requires 
littie sagacity to discover that its future career cannot cor- 
respond with its past ceJebri^. The districts east of the 
Andes, which have a hot climate accompanied with a rich 
soil, will ultimately be the most valuable part of the country; 
but their secluded situation and want of communication 
with other countries must keep them long in a backward 
slate. The government is republican. Peru comprehends 
a surface of 602,760 square miles; the capital, Lima, 
contained in 1862 a population of 121,370. In that year 
a rough calculation was made which gave 3,199,000 as the 
entire population of the republic. It was also estimated 
that the proportions of races were 


IndioDS 67 per cent. 

Mixed races 23 „ 

Spaniards, Negroes, Chinese, &c 20 „ 


Bolivia, or Upper Peru, lies eastward of Lower Peru, and Bolivia, 
is bounded on the south by the Argentine Eepublic, and on 
the north and east by Brazil. It is of an irregular form, and 
■‘comprehends a space of 473,300 square miles. The climate 
is pleasant and healthful, the soil is generally dry, and in the 
eastern parts, as well as the elevated table-lan4 its aridity 
produces barrenness. Nature, however, as a compensation 
for its other disadvantages, has bestowed upon it some of 
the richest mines in the world. The country was erected 
T. — go 
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into an independent state only in 1826, and named Bohvia 
in honour of its liberator Bolivar. It has a small strip of 
barren territoiy on the shores of the Pacific Ocean, between 
the 22d and 25th parallel ; but it is, properly speaking, 
entirely an inland country, and more deficient in the means 
of communicating with foreign nations than any otncr state 
in America. See Bolivia. 

Guate- Guatemala or “Central America'’ originally occupied all 

mala. -the narrow part of the continent from the 83d to the 04th 
degree of west longitude, extending 800 miles in length, 
and covering a space of 130,000 square nules The surface 
of the country is hilly, and in most parts mountainous, the 
climate warm and very moist. The mineral wealth of the 
country is not great , but this is compensated by tbe rich- 
ness of its soil and its excellent commercial position. It 
was a federal repubhc, but its five provinces have now 
become independent states. Humboldt estimated the 
population of the five states at 1,600,000. According 
to a statement furnished to Mr Thomson, a former British 
envoy hy the government, it was 2,000,000; while the 
most recent of the estimates made hy the resident officials 
give a total of 2,335,019, viz. 


Guatemala (1805) ... 1,180,000 

St Salvador (1870) 434,520 

Honduras 250,000 

Nicaragua 350,000 

Costa Eica 120,493 


2,335,019 

The proportions of the different races have been esti- 
mated as follows 

namboldi. Tbonuon 

■Whites and Creoles 20 per cent. 20 per cent. 

Hixed classes 28 „ 40 „ 

Indians 52 „ 40 „ 

Ifexioo. Mexico is the most populous and powerful of all the new 
states erected in America since the commencement of the 
present century. Previous to the war with the United 
States it embraced an area of 1,600,000 square miles, which 
was reduced to 1,030,442 by the cession of the northern 
provinces in 1848. About three-fourths of the surface con- 
sists either of mountains or table-land, raised from 5000 to 
10,000 feet above the sea Owing to this extraordmaiy 
elevation, even those paits of the country which be within 
the torrid zone (the low ground on the coast excepted) 
enjoy a dry, cool, and salubrious atmosphere ; hut this 
advantage is counterbalanced hy the iiisuffident supply of 
moisture and the rapid evaporation resulting from the 
same cause, which render the soil generally rather arid, 
and in many parts absolutely barren; by the anallness 
of the rivers and the almost entire absence of inland 
navigation; and by the obstacles which the steep and 
rugged ascents from the coast present to land-carriage. 
The republic is, besides, almost destitute of ports on the 
Atlantic side. Mexico is extremely rich in the precious 
metals ; and there are few regions upon which nature has 
lavished so great a variety of vegetable productions, or 
where plants fitted to the coldest and the hottest dimates 
may be seen so nearly in juxtaposition. The low ground 
on the east coast is admirably adapted for raising sugar; 
and no country is more favourably situated for growing 
the other great articles of West India produce— coffee, 
cotton, cocoa, indigo, and tobacco. The raising of hread- 
sitifs — as they are termed by the Anglo-Americans— vsrheat, 
maize, and barley, vrith potatoes, the cassava root, beans,, 
pumphins, fruit, &o . — ^for domestic consumption, will neces- 
sarily be the chief branch of industry on the tahle-lsmds. 
The mines have never employed above 30,000 labourers; 
and their superior productiveness depends chiefly on two 
circumstances— the great abundance of the ore, which is 
only of poor quality, and the comparative faciUfy with 


[states. 

which they can be woiked owing to their being generally 
situated in fertile districts, where provisions, wood, and all 
mateiials can be easily procured. 

Mexico has had her full share of the ignorance and super- 
stition which belonged to Spain; and these evils, with her 
mtemal dissensions and her rapacious, immoral, and intole- 
rant clergy, arc groat obstacles to her improvement. That 
excessive inequality of fortune which corrupts both extremes 
of society has been nowhere in the world more prevalent than 
in Mexico. Individual proprietors possessed immense tracts 
of land and boundless wealth, while all the great towns 
swarmed with beggars, and thousands feU a sacrifice to fa- 
mine from time to time. The Mexican constitution, which 
is federal and almost a literal copy of that of the United 
States, was established in 1824. The distinction of castes, 
which was maintained in the greatest rigour under the colo- 
nial system, has now disappeared, and power and office are 
open, not only legally hut practically, to men of aU colours. 
The African blacks formed an extremely small proportion of 
the Mexican population at all times ; and since the revolution 
slavery has ceased. The niunber of inhabitants was estimated 
at 6,800,000 by Humboldt inl823,and clazscdas follows 


Numbcis. Tiopoitions 

■flutes 1,230,000 29 per cent. 

Mixed races 1,860,000 27 „ 

Indians 8,710,000 C4 „ 


Mr Ward states that very few of the whites, so called, are 
free from a mixture of Indian blood ; and now when the 
odious distinctions founded on complexion are abolished, 
they readily acknowledge it. Mr Ward estimated the 
population at 8,000,000 in 1827. In 1869 that of 
Mexico with its present boundaries was stated to be 
9,176,082. See Mexico. 

Hayti, caBod forniely Hispaniola and St Domingo, wus Haytl 
a colony belonging partly to Hi'anco and partly to Spain 
till 1791, when the blacks rose in aims, killed a number of 
whites, and expelled the rest. The attempts of England in 
1793, and of Franco in 1801, lo conquer the island, both 
failed, and Hayti has at length been acknowledged as an 
independent state by all the great powers, including France. 

The island, which contains about 28,000 square miles, is 
remarkably fertile ; but its cbmate, like that of the West 
Indies generally, is rather unhealthy. The population, 
which before the revolution was estimated at 600,000, is 
now said to amount to 900,000 or 1,000,000, and it is almost 
entirely composed of blacks and miilattocs. The island 
formed one state till 1844, when the eastern or Spanish 
portion revolted, and established its independence. It is 
now the republic of “Dominica,” ruled by a president, 
while the western portion, retaining the name of Hayti, 
was formed into an empire under Faustin I. ; but in 1867 a 
republican constitution was proclaimed. After long negotia- 
tions, the French government agreed in 1838 to acknow- 
ledge the independence of Hayti on condition of the latter 
payi^ 60,000,000 of francs by small annual instalments 
continued for 30 years. The money was destined chiefly 
to indemnify the IVench proprietors who were chased from 
the island in 1791. NotWg has been paid of late years. 

The multifarious nature of the subject prevents us from WesR 
attempting any description of the West India colonies, in- Indies 
sular and continental. The islands have been variously 
denominated, but the most convenient division seems to us 
the following: — 1. The Great Antilles, comprehending 
Cuba, Hayti, Jamaica, and Porto Ptico; 2. The Small 
Antilles, extending in a semicircle from Porto Rico to the 
coast of Guiana ; 3. The Bahama Isles, about 500 in num- 
ber, of which, however, only a small number are inhahited. 

The British colonies are 18 in number, viz., 16 insdar— 
Jamaica, Antigua, Barbadoes, Dominica, Grenada, Mont- 
serrat, Nevis, St Kitts, St Lucia, St Yincent Tobago, 
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Tortola, Trinidad, Bahamas, Bermuda, Falkland Island • by the river Atrato from the Gulf of Darien, ascending 
and 2 continental — British Guiana and Honduras. The this river 150 miles, then following up the course of the 
colonies contained a population of 1,228,967 in 1871, of Hapipi or the Bajaya, tributaries of the Atrato — crossing 
whom probably four-fifths were persons of colour. the coast range of hills by a canal with several locks, and 

The Spanish colonies are Cuba and Porto Bico. Cuba has descending to the Pacific either m Limon Bay or in the 
an area of 2058 square miles, and in 1867 the population Gulf of Cupica. But these projects could be adapted only 
was 1,414,508. Porto Rico has an area of 169 square miles, to the admission of vessels of smaller size than such as in 
and in 1866 a population of 646,362 persons. In 1867 the present day are commonly employed for commercial 
there were upwards of 700,000 slaves in these two colonics, traflic betw^een distant regions of the world. In spite of 
In August 1872 the Spanish government issued a decree the grand example of the Suez Canal, it seems likely that, 
ordering that arrangements should be made for the gradual in a country tolerably productive of wealth and capable of 
emancipation of the slaves; and in December 1872 a bill supijortmg population, the more profitable means of provid- 
was laid before the Spanish Cortes for the abolition of slavery ing for a through traffic will be found in railroads, which 
in Porto Rico in 1873 ; so that probably slavery will soon serve also for the accommodation of intermediate districts, 
be extinct throughout the whole of America. In this class of undertakings North America of lato 

The French colonies in the West Indies include hlar- years displayed a wonderful degree of active enterprise, 
tinique, Guadaloupe, and some smaller isles ; and on the The line of 60 miles from Aspinwall, near Chagres, across 
contment, Guiana. According to a recent authority the the neck of land, which is there so narrow, to Panama, on 
population of these colonies was 318,934. the Pacific side, though situated in theteiritory of a Spanish 

The Dutch have Surinam on the continent, with the republic, was constructed by citizens of the United States, 
islands of Ouragoa, St Eustatius, and St Martin. expressly for the traffic between New York and San 

In 1870 the population of the islands was 35,482, and Francisco. But since that first opening of a gateway 
of Surinam 59,885, occupying an area of 2812 geographical of communication with California, Australia, or Ohina, 
square miles. Slavery has ceased since July 1863, when the for the travellers and merchandise of the Atlantic states 
Dutch government compensated the owners for 44, 645 slaves or of Europe, the whole breadth of the continent where it 
The Danes have the small islands of Santa Cruz and widens, in latitudes between 35® and 45® N., all belong- 
St John, containing a population of 24,698 in. 1860, ing to the United States, has been traversed by a cou- 
of u horn most are freed slaves, and St Thomas, which tinuous railway system. The middle link of this system 
had in the same year a population of 13,463. St Bar- is the Union Pacific Railway, 1600 miles long, from the 
tholomew, another of the Lesser Antilles, belongs to city of Omaha, on the Missouri, through Nebraska, up 
Sweden. ^ the course of the Platte river, and through Wyoming, 

Transit The problem of making a grand highway for travel and Idaho, Utah, and Nevada, crossing the summits of three 
tromtJio traffic from the Atlantic to tiie Pacific, eithm* across the great mountain ranges from 7000 feet to 8250 feet high, 
tte Pneifla American continent or by taking advantage and meeting the Central Pacific Railway of California. 

“ of the narrow isthmus that joins its northern to its southern This line was through a barren desert for several hundred 
portion, has been the subject of many schemes since its miles, in the arid uplands of Idaho and the salt plains of 
western as well as its eastern shores have been inhabited by Utah; but its construction has served to bring the com- 
enterprising nations, skilled in commerce and ii nechanic^ mercial cities of the Atlantic and of the Pacific within six 
arts. It is interesting to remark that, whereas the hope of or seven days’ journey of each other. Three or four rival 
sailing to India by a westward route was the motive which projects of railways across the width of the United States, 
guided the navigators of the 16th century to the disco- or extensions of the existing railway system westward from 
very of America, the means of internal communication for the Mississippi and Missouri, have been taken up with 
this part of the earth, and the geographical exploration of some promise of their realisation. The one which offers 
its remote extremities, have been more recently advanced the greatest advantages is that designed to ascend the long 
by the desire of finding a path in this direction to the and broad valley of the Arkansas river, and to cross the 
Asiatic resorts of mercantile activity. Arctic voyagers Rocky Mountains with a southerly inclination into New 
were at first invited to the icy seas of high latitudes by Mexico, opening up the Rio Grande and San Juan country, 
the dream of a north-west passage to China and the East which is said to be very rich, and thence passing on to the 
Indies. It was a passage by sea from the Atlantic to the Grand Canon of the Colorado, and to the Nevada mining 
Pacific which Sir John FrankKn went to seek in his last district Near the northern frontier of the United States 
expedition in 1845, but which Captain Maclure effected in territory, where it borders on the Briti^ Dominion of 
1856, though by an opposite course from Behring’s Strait Canada, another continental line from east to west is now 
to Baffin’s Bay. But it is scarcely possible that route in progress — ^that is, from the western extremity of Lake 
along the north coasts of America should ever be habitually Superior, through Minnesota, Dalcotah, and Washington, to 
frequented by mariners going to and fro between the two Puget Sound, just below Yancouver Island. But the work 
oceans. At the opposite extremity of the continent arrange- of this kind liat wxU be most interesting to many of our 
ments have lately been made to substitute a shorter miy readers is that undertaken in 1871 by the government of 
to the Pacific for that round Cape Horn by improving the the Canadian Dominion. By the extension of the Dominion 
navigation of the Strait of Magalhaens, whieffi separates beyond the Rocky Mountains to include British Columbia, 
Tierra del Fuego from the south portion of the mainland, and the incorporation of the vast territories of the Hudson’s 
The project of cutting a canal through the central American Bay Company, nearly the whole of North America above 
isthmus has often been discussed. There can be no doubt the 49th parallel is united in one grand British colonial 
of the practicability of a system of inland navigation from province, and the Canadian Pacific Railway will do much 
the Atlantic coast by the river San Juan to Lake Nicar- to promote a compact union between the widely-scattered 
agua, and thence by a canal to the neighbouring Lake communities of Her Majesty’s subjects on this great con- 
Managua or Leon, with a short artificial channel of exit to tinent. The line will proceed from a port on the northern 
the Pacifio. A different route, of combined river and canal shore of Lake Superior, Westward to tiie Red River settle- 
navigation, has more recently been proposed, which would ment, near Lake "Winnipeg, now forming the province of 
cut off tffie whole of the isthmus from the body of South Manitoba ; and wiU thence be conducted up the valley 
America— entering the uppermost part of that mainland \ of the river Saskatchewan to the foot of the Rocky 
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mountains, which it will cross hj the Ydlowhead Pass, 
to descend along the Thomson and Fraser nvers, in 
British Columbia, till it finally reaches the coast of the 
Pacific Ocean, possibly connecting Yancouver Tslnnd with 
the mainland by a bridge over the narrowest part of the 
straits In connection with the Grand Trunk other 
railways of Canada, supplemented by the Intercolonial 
Railway between Lower Canada, New Brunswick, and 
Nova Scotia, this new western bne Avill afford the most 
direct and expeditious means of transit across North Ame- 
rica, and will probably become the favoniite route for mails 
and passengers and light traffic from Europe to China It 
will open a country which abounds in mineral wealth, 
especially of iron, coal, and copper; while the Saskat- 
chewan vaUey, and the belt of fertile soil lying at the base 
of the Rocky Mountains (where the climate, as far north as 
Fort Dunvegan on the Peace river, is not more severe than 
that of Toronto, though in latitudes beyond 66° N., nearly 
thirteen degrees above that place), are capable of sustaining 
an agiicultural population. The progress of railroad con- 
struction in North America, stimulating and flasisting the 
development of industrial resources with amaTing rapidity, 
is a feature of high importance in the most recent pTianag of 
the_ world’s civilisation. Its average rate of advance in the 
United States alone, during the five years preceding January 
1873, was nearly 6000 miles annually of new railway, and 
the aggregate length of railway lines in the Union, all com- 
pleted and in actual workmg, was then computed at 71,000 
miles. British America, as we have seen, will not be left 
deficient of similar appliances for its internal improvement. 

A great aunferous deposit was discovered in Upper (M- 
fornia in the end of 1847, just before its formal cession 
to the United States It is situated in the valley of the 
Sacramento river, and its principal branch the Joaqmn, and 
is believed to extend over a range of country 200 miles in 
length, or more. The gold is found in its virgin state in 
small grains in three different situations— jint, in sand 
and gravel beds, secondly, among decomposed or disin- 
tegrated granite; and thirdly, intermixed with a friable 
talcose slate standing in vertical strata, and containing 
white quartz, mterlaminated or in veins. The hugest 
pieces of gold are found in and near the talcose slate rocks, 
over which the streams flow , but the finer partides and 
scales have been carried down by the water to the lowest | 
part of the valleys. It was known before that gold existed 
in the country; but the wonderful richness of the deposit 
was only discovered in 1847, in making a mill-race on 
American Fork, a small branch of the Sacramento. It 
soon became widely known, and attracted multitudes of 
persons, first from the neighbouring districts, and by and 
by from aU parts of the world. The population, which 
was estimated at 15,000 in 1848, had increased to 92,000 
in 1850, and in 1870 was found to be 560,247. 


What will be the number of the inhabitants of the new 
continent two or three centuries hence, and of what races 
will it consist? Setting aside the negroes, to simplify the 
question, and the Indians, who wiU giaduaUy disappear, it 
is evident that the soil of Amenca is destined to be occupied 
by two races, who may be designated as the Anglo-Saxon 
and the Spanish-Indian In the latter the Indian blood 
greatly predominates, for the Creoles or pure progeny of 
Sie Spaniards probably do not constitute more than 20 per 
cent, of the population, while the civilised Indians may 
amount to 50, and the Mestizoes to 30. 

The whites in the United States were m 1850 19,600,000 


The populaton of British America... 


2,500,000 

22 , 000,000 

The population of Spanish and Portuguese America, 
exdusive of slaves, was in round numbers 20,000,000 

The Anglo-Saxon population in America increases at 3 
per cent, annually, and doubles its numbers in 25 years. 

Its amount in 1850 was . . 22,000,000 

In 1875 It will be 44,000,000 

In 1900 88,000,000 

In 1925 176,000,000 

A population of 176,000,000 spread over the territories 
of the United States and Canada would only afford an 
average of 40 persons to each square mile, about l-7th part 
of the density which England now exhibits, and could occar 
sion no prescure. But let us suppose the rate of increase 
after 1 925 to fall to 2 per cent., the period of doubling will 
then he 35 years. 


In 1960 the nunibei will be . 
In 1996 do. do. 


lation of America in 1823 : 

Namber Proportion. 

18,471,000 28 psr cent. 

• 8,610,000 25 „ 

Slaves, 6 , 000,000 ) « jo*. aaa 

Free, 1,438,000 ) 6,433,000 19 „ 

6,428,000 18 „ 


'Whites 

Indians 

Negroes | 
Mixed races 


34,942,000 

BoUaert made the following estimate for 1863 • 



11,014,710 16 

W?®® 12,122,030 17 

6,081,000) 

f 4,037,440 ) 16 „ 

Zamboes 1,663,230 ) 

72,842,833 


... 852,000,000 
.. .704,000,000 

Sujipose the rate again to decline to 1 J per cent., which 
scarcely exceeds that of England and Prussia, the period of 
doubling will then be 50 years. 

In 2046 the number wffi be 1,408,000,000 

In 2096 do. do 2,816,000,000 

Let US now compare with this the growth of the Spanish- 
Indian population, doubling its numbers in 75 years. 

Its amount in 1860 was 20,000,000 

In 1926 it will be 40,000,000 

In 2000 do. . . . ... . 80,000,000 

In 2076 do 160,000,000 

In 2095 (interval of 20 years) . . .. 200,000,000 

It hence appears that, supposing both races to have free Prospects 
space for expansion, the Anglo-Saxon population in 220 Amenca. 
years from the present time will amount to 2816 millions, 
while the Spanish-Indian population will only have multi- 
plied to 200 millions, or one-fmrteenth part of the other. 

It will be shown by and by, on probable grounds, that the 
new continent, if fully peopled, could support 3600 millinna^ 
and there would consequently be room enough for both; but 
long before this densify is attained the two races will inevi- 
tably come into collision. In new settlements, where the 
best lands are invariably first occupied and the inferior 
neglected, the population is always thinly diffused. The 
Anglo-Saxons therefore crowd to the richer fields of 
the south, while millions of acres of their own poorer Ifluda 
are still untenanted ; for we may rest assured that before 
cultivatiou is extended to the third-rate soils on the north 
side of the boundaiy, means will be found to appropriate 
the first-rate soils on the south side. These may be acquired 
by purchase like the lauds of Louisiana, or by conquest 
l&e those of New Mexico and California, but in one way 
or another they will be acquired. Nearly forty years ago 
M. de ToequeviUe calculated that along the great space 
from the Gulf of Mexico to the Canadian InkAf i the whites 
were adyancing over the wilderness at an average rate of 
17 miles per annum, and that enlightened observer was 
powerfully impressed by the grandeur and solemnity of 
this deluge of men, for ever swelling and flowing onward. 
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to tlie wst, tlie south, and the north, as “driven by the 
hand of God.” Since he wrote the rate of progress has 
perhaps doubled, and every year will quicken its pace. If, 
then, \YC take a glance at the state of America at any 
future period, say 220 years hence (a d 2095), we must take 
the ratio of increase of the two civilised races as the prime 
element of our calculation We may assume that the 
whole continent, from Behring’s Straits and Hudson’s Bay 
to Cape Horn, will be divided between the two races in 
some such proportion as their rate of growth indicates — ^it 
may be 10, 15, or 20 to 1. Supposing them to Tnfl.iTitfl.in a 
separate existence, the weaker race will probably be driven, 
hke the Welsh before the English, into the mountainous and 
inhospitable regions. On the other hand, it is possible, and 
not improbable, that the smaller population may be absorbed 
into the mass of the greater, be incorporated with it, and 
adopt its language. The result, like other things in the 
womb of time, may be modified by causes yet unseen ; but 
in whatever shape it may present itself, there is little risk in 
predicting that the Anglo-Saxon race is destined by its 
superior intelligence and energy to rule the Hew World j 
from end to end. American statesmen now speak of the 
whole continent as the heritage of their people. 

Paradoxical as the fact may appear, we are satisfied that 
the new contiueut, though less ^an half the size of the old, 
contains at least an equd quantity of useful sod and much 
more than an equal amount of productive power. America 1 
is indebted for this advantage to its comparatively small 
breadth, which brings nearly aU its interior within reach of 
the fertihsing exhalations of the ocean. In the old conti- 
nent, owmg to its great extent from east to west, the cen- 
tral parts, depnved of moisture, are almost everywhere de- 
serts ; and a belt round the western, southern, and eastern 
shores, comprises nearly all that contributes to the support 
of man. How much fruitful land, for instance, is there in 
continental Asia? If we draw a line from the Gulf of 
Cutch (near the Indus) to the head of the Yellow Sea, we 
cut ofif India and China, with the intervening Birman em- 
pire and the southern valleys of Thibet , and this space, 
which comprises only about one-fifth of the surface of Asia, 
embraces five-sixths of its productive power. Arab'a, 
Persia, Central Thibet, Western India, Obinese and Inde- 
pendent Tartary are deserts, with scattered patches of use- 
ful soil not amounting to the twentieth part of their extent 
Siberia, or Horthem Asia, is little better, owing to aridity 
and cold together. Anatolia, Armenia, the Punjab, and a 
narrow strip along the western shores of the Pacific Ocean, 
north as far as the 60tih parallel, compose the only valuable 
agricultural territory beyond India and China. Europe, 
which is merely the western margm of Asia, is all fruitful in 
the south ; but on the north its fruitfulness terminates at the 
COth or 62d parallel Aiiioa has simply a border of useful 
soil round three-fourths of its sea-coast, with some detached 
portions of tolerably good land in its intenor. Of the 
h, 000, 000 of square miles which these three continents 
occupy, we cannot find, after some calculation, that the pro- 
ductive soil constitutes so much as one-third, and of that 
third a part is but poor. 

How, in estimating the useful soil in America we reject — 
1. Most of the region north of the latitude of 53®, amounting 
to 2,600,000 square miles ; 2, A belt of barren land about 
300 miles broad by 1000 in length, or 300,000 square miles, 
lymg on the east side of the Rocky Mountains, 3. A belt of 
arid land of similar extent situated on the east side of the 
.Andes, between 24® and 40® of south latitude j 4. The desert 
shore of Peru, equal to 100,000 square miles; 6. An extent 
of 100,000 square miles for the aiid country of Lower Cali- 
fornia and Sonora ; and 6. An extent of 600,000 square 
miles for the summits of the Andes and the south extrmnity 
of Patagonia. These make an aggregate of 3,900,000 


square miles; and this, deducted from 13,300,U00, leaves 
10,000,000 square miles as the quantity of useful soil in 
the Hew World. 

The productive powers of the soil depend on two circum- Ratio of 
stances, heat and moisture ; and these increase as we fertility to 
approach the equator. How, it appears that the produc- 
tive or rather nutritive powers of the soil will be pretty 
correctly indicated by combining the ratios of the heat and 
the moisture, expressing the former of these in degrees of 
the centigrade scale. Something, we know, depends on the 
distribution of the heat through the different seasons; but as 
we do not aim at minute accuracy, this may be overlooked. 


Intitndo. 

Inches of Enin. 

Mean Heat. 

Pioduct. 

Ratio. 

60 

16 

7 

112 

4 

45 

29 

14 

406 

15 

0 

96 

28 

2688 

100 


Thus, if the description of food were a matter of mdiffer- 
ence, the same extent of ground which supports four persons 
at the latitude of 60®, would support 15 at the latitude of 
45°, and 100 at the equator. But the food preferred will 
not always be that which the land yields in greatest abund- 
ance; and another most important quahfying circumstance 
must be coitfidered— it is labour which renders the ground 
fruitful fl-nd the power of the human frame to sustain labour 
IS greatly dimimshed in hot climates. We shall therefore 
consider the capacity of the land to support population as 
proportional to the third power of the cosine (or radius of 
gyration) of the latitude. It will therefore stand thus in 
round numbers : — 

Latitude, 0* 16* 30“ 45* 60’ 

Productiveness, 100 90 65 35 12^ 

In England the density of population is about 389 per- Increase 
sons per square mile , but England is in some measure the popular 
workshop of the world, and supports, by her foreign trade, 
a greater population than hex soil can nourish. In France 
the density of population is about 177 ; in Germany it varies 
from 100 to 200. On these grounds, we may assume that 
the number of persons which a square mile can properly sus- 
tain without generating the pressure of a redundant popula- 
tion is 150 at the latitude of 60°, and 26 is the sum which 
expresses the productiveness of this parallel. Then taking, 
for the sake of simplicity, 36 as the index of the productive- 
ness of the useful soil beyond 30® in America, and 85 as that 
of the country within the parallel of 30® on each side of the 
equator, we have about 4,000,000 square miles, each capable 
of supporting 200 persons, and 5,700,000 square miles, each 
capable of supporting 490 person. It follows that if the 
natural resources of America were fuUy developed it would 
afford sustenance to 3,600,000,000 of inhabitants, a number 
nearly five times as great as the entire mass of human beings 
now existing upon the globe 1 
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AMEETCAN LITIEATUEE 


L— Inteodttctoey. 

Tb .0 literature of tlie United States is pervaded, to a 
degree not easily estimated, by a foreign element. The 
relationship between Englishmen and Americans, making 
them ignorant of their mutual ignorance, operates against 
the soundness of their judgment on each other’s work 
Community of speech, which ought to be a bond of union, 
is often a medium of offence ; for it dispenses with a study 
of the language, and in studying a language we learn 
something also of ttie habits and social histories which are 
reffected in, and serve to interpret, distinctly alien htera- 
tures. Facility of travel, making it easy to acquire first 
impressions, is a temptation to such hasty estimates as 
many of the most accomplished A,mericans have formed of 
England, and many of the most accomplished Englishmen 
have formed of America. The least satisfactory works of 
some of the foremost transatlantic writers, as Mr Haw- 
thorne’s Old Home and Mr Emerson’s Unglish Traits, are 
tho.se associated with their Old "World experiences. But 
of the mistakes on both sides, ludicrous and grave, English- 
men have had perhaps the larger share. Few Americans 
have ever so misconceived an English statesman as British 
critics misconceived Mr Lincoln, or gone so far astray in re- 
gard to any crisis of English history as they did in reference 
to the moving springs and results of their Civil War. The 
source of this greater ignorance lies not so much in greater 
indifference as in greater difficulty. England is one, com- 
pact and stable. The United States are many, vast, 
various, and in perpetual motion. An old country is a 
study, but a new country is a problem. Antiquity is 
brought to English firesides in the classics, till Athens and 
Borne 

“ To na aie nothing novel, nothing strange ” 

Scholars are more familiar with the Acropolis than with 
the Western Capitol — with Mt. Soracte than with the 
Catskills. They know more about Babylon than about 
Chicago. Dante immortalises the Middle Age ; Planta- 
genet England is revived in Chaucer; the inner life of 
modern England has a voice in Tennyson and the Brown- ' 
ings. Where is the poet who will reveal “the secrets of 
a land,” separated from that from which the bulk of its 
inhabitants originally sprung by differences which the dis- 
tance of 3000 miles of ocean only half represents ; which, 
starting on another basis, has developed itself with ener- 
gies hitherto unknown in directions hitherto unimagined 1 
Who will become the interpreter of a race which has in two 
centuries diffused itself over a continent, the resources of 
which are not more than half discovered, and which has to 
Absorb within itself and harmonise the discordant elements 
of other races for whom the resources of the Old World are 
well-nigh exhausted ? Caret vote sarro ; but it does not 
want poetical aspirations as well as practical daring: 

“ This land o’ onm I tell ye’s gut to he 
A better coun^ than man ever see ; 

I feel my sperit awellin’ ivith a 017 

That seems to say, ‘ Break forth and prophesy. 

0 strange ITew World, thet yet wast never young, 

Whose youth from thee by ^pin’ want was wrung. 

Brown foundlin o’ the woods, whose baby bed 
Was prowled round by the Injun’s a-acldin’ tread. 

An’ who grew’st strong thru’ sbiftB an’ wants an’ pains, 
Nursed by stem meu with empires in their brains.” 

n, — C onditions and Oeabaoteeistics op Ameeto an 
Litiseatuee. 

The number of vmters who have acquired some amount 


of well-founded reputation in the United States is startling. 

The mere roll of their names would absorb a great part of 
the space here available for an estimate of the w^orks 
which best represent them. Mr Griswold informs us that 
he has in his own hbrary more than 700 volumes of native 
novels and tales; his list of “remarkable men” is hke 
Homer’s catalogue of ships. Almost every western town 
has indeed its local representatives of hterature, reflecting 
in prose or verse the impulses and tendencies of the time. 

But w'lule Amenca has given birth to more than a fair 
proportion of eminent theologians, jurists, economists, and 
naturalists, hardly any great modern country, excepting 
Bussia, has in the same number of years produced fewer 
works of general interest likely to become classical ; and 
Bishop Berkeley’s prophecy of another golden age of arts in 
the Empire of the West still awaits fulfilment. This fact, 
mainly attributable to obvious historic causes, is frankly 
recognised by her own best authora, one of whom has 
confessed — “ From Washington, proverbially the city of 
magnificent distances, through all its cities, states, and 
temtones, ours is a country of beginnings, of projects, of 
designs, of exiiectations.” The conditions under which Histoey. 
the communities of the Hew World were established, and 
the terms on which they have hitherto existed, have been 
unfavourable to Art. The religious and commercial en- 
thusiasms of the first adventurers to her shores, supplying 
themes for the romancers of a later age, were themselves 
antagonistic to romance. The spint which tore down the 
aisles of St Eegulus, and was revived in England in a 
reaction against music, painting, and poetry, the Pilgrim 
Fathers bore with them in the “ Mayflow’er,” and planted 
across the seas. The hfe of the early colonists left no 
leisure for refinement. They had to conquer nature before 
admiring it, to feed and clothe before analysing them- 
selves. The ordinary cares of existence besot them to the 
exclusion of its embellishments. While Dryden, Pope, 
and Addison were poli-shing stanzas and adding grace to 
Saxon prose, the settlers were felling trees, navigating 
rivers, and fertilising valleys. English writers had time, 
amid their wars, to form new measures, to balance canons 
of criticism, to discuss systems of philosophy ; with them 

“ The need that pressed soiest 
"Was to vanquish the seasons, the ocean, tho forest.” 

The struggle for independence, absorbing the whole 
energies of the nation, developed mihtary genius, states- 
manship, and oratory, but was hostile to what is called 
polite literature. tL people of the United States have 
had to act their Diad, and they have not had time to sing 
it. ^ They have had to piece together the di^eda metribra of 
various races, sects, and parties, in a Trai/roTrwAiov voXvreuav, 

Their geniim is an unwedded Yulcan, melting down all 
the elements of civilisation in a gigantic furnace. An 
enlightened people in a new Ipjid, “ where almost every- 
one has facilities elsewhere unknown for •makin g his 
fortune,” it is not to be wondered that the pursuit of 
•wealth has been tbeir leading impulse ; nor is it perhaps 
to be regretted that much of their originality has been 
expended upon inventing machines instead of mamafactur- 
ing verses, or that their religion itself has taken a practical 
turn. One of their own authors confesses that the “ com- 
mon Hew England life is still a lean impoverished life, in 
distinction from a rich and suggestive one;” but it is 
there alone that the speculative and artistic tendencies of 
recent years have found room and occasion for develop- 
ment, Travellers fiind a peculiar charm in the manly 
force and rough adventurous spirit of the Far West, but 
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the poetry of the pioneer is imconseions. The attractive 
culture of the South has been limited in extent and degree. 
The hothouse fruit of wealth and leisure, it has never 
struck its roots deeply mto native soil. Since the Eevolu- 
tion days, when Virginia was the nurse of statesmen, the 
few thinkers of America born south of Mason and Dixon’s 
line — outnumbered by those belonging to the single State 
of Massachusetts— have commonly migrated to New York 
or Boston in search of a umversity training. In the 
world of letters at least, the Southern States have shone 
by reflected light ; nor is it too much to say, that mainly 
by their connection with the North the Carohnas have been 
saved from sinking to the level of Mexico or the Antilles 
Whether we look to India or Louisiana, it would seem 
that the tropical sun takes the poetic fire out of Anglo- 
Saxon veins, and the indolence which is the concomitant 
of despotism has the same benumbing effect Like the 
Spartan marshalling his helots, the planter lomiging among 
his slaves was made dead to Art by a paralysing sense of 
his own superiority. All the best transatlantie literature 
is inspired by the spirit of confidence — often of over-con- 
fidence — ^in labour. It has only flourished freely in a free 
soil; and for almost all its vitahty and aspirations, its 
comparatively scant performance and large promise, we 
must turn to New England. Its defects and merits are 
those of the national character as developed in the Northern 
States, and we must seek for an explanation of its peculiari- 
ties in the physical and moral circumstances which sur- 
round them. 

Oi.iM.vTn When we remember that the Romans lived under the 
sky of Italy, that the character of the modern Swiss is 
like that of the modern Dutch, we shall be on our guard 
against attributing too much to the influence of external 
nature. Another race than the Anglo-Saxon would doubt- 
• less have made another America; but we cannot avoid 
the belief that the climate and sod of America have had 
something to do in moulding the Anglo-Saxon race, in 
making its features approximate to those of the Bed 
Indiau, and stamping it with a new character. An electnc 
atmosphere, and a temperature ranging at some seasons from 
60® to 100® in twenty-four hours, have contributed largely 
to engender that restlessness which is so conspicuous “ a 
note " of the people. A temtory which seems boundless 
as the ocean has been a material agent in fostering an 
ambition unbridled by traditionary restraints When 
European poets and essayists write of nature, it is to con- 
trast her permanence with the mutability of human life. 
They talk of the everlasting hills, the perennial fountains; 
the ever-recurring seasons, “Damna tamen celeres reparant 
coelestia lunse — ^nos ubi decidimus ” — In the same spiiit 
Byron contemplates the sea and Tennyson a rumiing 
Stream. In America, on the other hand, it is the extent of 
fiatare that is dwelt upon — ^the infinity of space, rather 
than the infinity of time, is opposed to the limited rather 
than to the transient existence of man Nothing strikes a 
traveller in that country so much as this feature of magni- 
tude. The rivers hke rollmg lakes, the lakes which are 
inland seas, the forests, the plains, Niagara itself, with its 
world of waters, owe their magnificence to their immensity; 
and by a transference, not unnatural although fallacious, 
the Americans generally have modelled their ideas of art 
after the same standard of size. Their wars, their hotels, 
their language, are pitched on the huge scale of their 
distances. “ Orphaned of the solemn inspiration of anti- 
quity,” they gain in surface what they have lost in age; 
in hope, what they have lost in memory. 


is aU their own * and they have tlie arena and the expectar 


Thai untravelled world wliose margin fades 

For ever and for ever when they movo,’^ 


tions of a continent to set against the culture and the 
ancestral voices of a thousand years. Where Enghshmen 
remember, Americans anticipate. In thought and action 
they are ever rushing mto empty spaces. Except in a few 
of ^e older States, a family mansion is rarely rooted to the 
same town or district ; and the tie which unites one gene- 
ration with another being easily broken, the want of con- 
tmuity in life breeds a want of continuity in ideas The 
American mmd delights in speculative and practical, social 
and political experiments, as Shakerism, Mormonism, Pan- 
tagamy , and a host of authors, from Emerson to Walt 
VTutman, have tried to glonfy every mode of human life 
from the transcendental to the brutish. The habit of in 
stability, fostered by the rapid vicissitudes of their com- 
mercial life and the melting of one class into another, drifts 
away all landmarks but that of a temporary public opinion; 
and where there is little time for verification and the study 
of details, men satisfy their curiosity with crude generalisa- 
tions. The great hterary fault of the Americans thus comes 
to bo impatience. The majority of them have never learnt 
that “ raw haste is half-sister to delay;” that “ works done 
least rapidly, art most cherishes.” The makeshifts which 
were at first a necessity with the Northern settlers have 
grown into a custom. They adopt ten half measures instead 
of one whole one ; and, beginning bravely, like the grandi- 
loquent preambles to their Constitutions, end sometimes 
in the sublime, sometimes in the ridiculous. 

Many of the artistic as well as many of the social pecu- 'iovERs 
liarities of the United States may doubtless be traced to 
their form of government. After the most obvious wants 
of life are provided for, Democracy stimulates the produc- 
tion of literature. When the hereditary privileges of rank 
have ceased to be recognised, the utihty, if not the beauty, 
of knowledge becomes conspicuous. The intellectual world 
is purred into activity: there is a race in which the prize 
is to the swift Everyone tries to draw the eyes of others 
by innumerable imperfect efforts with a large insignificant 
sum total. Art is abundant and inferior: whitewashed 
wood and brick pass for marble, and rhythmical spasms 
for poetry. It is acknowledged that the prevaihng defect 
of ijistfjcvatic literatures is formality; tiiey are apt to 
be precise and restricted. A Democratic literature runs 
the risk of lawlessness, inaccuracy, and irreverence. Erom 
both these extremes the Athenian, the Florentine, and 
tile Hizabethan classics were preserved by the artistic 
inspirations of a flexible tradition. The one is exemplified 
in the so-called Augustan ages of letters, in the France of 
Louis XIV, and the England of Queen Anne, when men 
of geniu^ caring more to perfect their style than to estab- 
lish truth, more to captivate the taste than to stir the 
passions, moved with dipt wings in a charmed cirde of 
thought The other has its best illustration in the leaders 
of our own romantic schools, but its most conspicuous 
development in America; a country which is not only 
democratic but youthful without the modesty of youth, 
unmellowed by the past and untrammelled by authority, 
where the spirit of adventure is unrestrained by feelings of 
personal loyalty — where order and regularity of all kinds 
are apt to be misnamed subservience — ^where vehemence, 
vigonr, and wit are common, good taste, profundity, and 
imagination rare;— a country whose untamed material 
infe^ the people, and div^ them from the task of 
dvilisation to the desire of conquest. 

American literature is cramped on another side by the ImwTiop 
spirit of imitation. It has been in great measure an offshoot 
or prolongation of our own. As Englidi sculptors study at 
Rome and Naples, the most prominent Western artists in 
every department have almost invariably inaugurated their 
careers by travelling in Europe, andwritmg descriptions of 
the foreign lands where they have found their richest Intel- 
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lectual culture. They have sought the sources, the themes, 
the rules, and the sanctions of their art in the Old World, 
and their highest ambition, like that of all colonists, has 
hitherto been to receive a favourable verdict, not from the 
country of their birth, but from that of their ancestors. 
Even Erankhii — ^in some respects an American of the 
jVmericans — ^was in philosophy a practical disciple of 
Locke, as .Tefforson was of the French Bevolution. “ The 
literary genius of Great Britain,” says De Tocqueville, “still 
darts its rays into the recesses of the West. . . The small 
number of men who write are English in substance, and 
still more in form.” Of the great number of men who 
have written in America since the date of this criticism, 
only a few have written much to confute it. Washmgton 
Irving, who, in the courae of four distinct visits, spent 
much of his hie in Europe, only escapes from the mfluence 
of Addison in his Krdckeriocker and Dutch sketches On 
land at least, Cooper— though in many respects an onginal 
writer — everywhere remembers Scott. As in the works of 
the Scotch novelist, the semi-barbarous feudal spirit is repr^ 
sented in conflict with modern law, in those of the Aineri- 
can the enterprise of New England is struggling against 
the ruggedness of nature and a savage life. The writers 
of the last thiity years have been making strenuous, some- 
times spasmodic, efforts after originality, but they are stdl 
affected by transatlantic associations In the style of Mr 
Motley we cannot help ohsemng the stamp of Carlyle. 
The Transcendental movement begun by Emerson is ad- 
mitted to have denved its first impulse from Sartw 
Raartm, and among the eccentricities thac mark its 
followers none is more remarkable than their mania for 
German and Oriental quotations. The tyranny which five 
centuries’ load of classics, iu tie same tongue, exercises over 
the mind of a nation not yet a century old is very much 
strengthened by the non-existence of an international 
copyright, which leads to the intellectual market being 
glutted with stolen goods. As long as a publisher m 
Boston or New York can republish a good book written 
in E din burgh or London without paying for it, he is likely 
to prefer an undertaking which involves no risk and com- 
paratively no outlay, to another which involves bothj that 
is, the republication of the Engbsh to the first publication 
of an American book j for the English book has already 
attained its reputation, and its popularity m America is 
secured, while the American book, for the copyright of 
which he has to pay, has, except in the case of a few authors, 
still to Avin its spurs. If the people of the Umted States 
had spokeu a language of their own, it is probable th^ 
would have gained in originality; as it is, they are only 
now begiumng to sign their intellectual declaration of 
independence, — a fact confessed among the latest words of 
their own greatest prose artist: — “ "Bred in English habits 
of thought as most of us are, we have not yet modified our 
instincts to the necessities of our new modes of life. Onr 
philosophers have not yet taught us what is best, nor have 
our poets sung to us what is most beautiful in the kind of 
hfe that we must lead, and therefore we still read the old 
EugliaTi wisdom, and harp upon the ancient strings.” 

III. — Eaelibr Ambeican Literature. 

We may trace the influence of the foregoing controlling 
facts or tendencies, subject to various phases of persond 
povrer, through the three great periods under which Anglo- 
American history obviously falls: — The Colonial, the 
Revolutionary, and that of the 19th Century. 

1. IThe Colmial Period. — Little of interest in the world 
of letters has come down to us from the 17 th century in 
the West. Sandys’s Ovid^ translated on the banks of the 
James River, dedicated to Charles I,, ami published 1626, 


is worthy of note as the first contribution to English 
hterature from America. About the same date the Welsh 
Puntau Vaughan sent home his Golden Fleece from New- 
foundland, and Captain Smith gave to the world his 
descriptions of Virginia. But the earliest verse that has 8 
real to be regarded as American is a doggerel list, 
by an anonymous author, of New England’s annoyances, 
which, if we remember the date — a generation after 
Spenser had celebrated “ the Indian Peru ” in his Faenj 
Qiieen — ^wiU confirm our view of the backwoodsmau’s want 
of leisure for “pohshmg his stanza:” — 

“ The place vhei'e we live is a wilderness wood, 

Wheie gniis is mucli wanting that’s friutfiil and good. 

If flesh meat he wanting to fill up oiu’ dish, 

We have carrots and pumpkins, and turnips and fish j 
We have pumpidns at morning and pumpkins at^noon, 

If it was not for pumpkins we should be undone.” 

A little later we have a Puntan version of the Psalms, the 
worst of many bad, and about 1650 the poems of Anne 
Bradstreet and Benjamm Thomson, worthy of mention, 
but scarcely readable. In prose are relics of tbe sermons 
and controversies of Roger Williams and J ohn Cotton and 
Ehot, the apostle of the Indians, with the ponderous 
Magncdia and witch denunciations of Colton Mather. 

The main hteiary event of the century was the founda- 
tion (1636) of Harvard Hmversity. Yale College followed 
at a long interval, and subsequently Princeton College, and 
Brown University (Rhode Island). In all new countries in- 
dustrial and commercial interests are at first the strongest. 

The febrile activity produced by fear of a steiule future leaves 
httle room for speculative imagination. But m the New 
World, colonised in part by adventurera, in part by reli- 
gious refugees and enthusiasts, another influence was from 
the first at work. When her solitudes began to give place 
to cities, the brains of her people were expended on the 
farm or the exchange with a zeal materially modified by 
the spirit and formulae of the faith which led the founders 
of the Northern States across the sea, and continued to 
infuse a religious element into their enterprises. This 
element, which elevated the settlers of New England above 
ordinaiy emigrants, adding to their strength and giving a 
faster dye to their morality, was yet, in its original form, 
no more favourable to freedom or variety of thought than 
the industriidism by which it was surrounded. But it 
begat and fostered the Puritan theological literature which 
was concentrated in the massive yet incisive treatises and 
discussions of Jonathan Edwards of Connecticut — (1703— Edwaiils, 
1758)— -who, if not, as asserted by American panegyrists, 

“ the first man of the world during the second quarter of 
the 18th century,” was yet, by the clear vigour of his 
thought and the force of its expression, one of the fore- 
most figures of that era. An estimate of his rank as a 
theologian belongs to a distinct branch of the history of 
American literature. It is enough here to refer to the 
testimony of all competent judges as to the singular 
lucidity of his style, and to that of his contemporaries as 
to the fervour of his eloquence and the modest simplicity 
of his hfa Passages of his occasional writings, as the 
description of his future wife, evince a grace and sweet- 
ness of temper not always associated with the views of 
which he was and remains the most salient English advo- 
cate. A slightly junior contemporary of Edwards, the 
exponent kot^ of the other — ^that is, the secular side 
of early American life — ^was destined to see the end of one 
and play a prominent part in opening another era of his 
country’s history. Benjamin Franklin, as long as Utfli- Prai.klii 
tarian philosophy endures, will be a name to conjure with. 

It is darum et vmerabile, though its owner was endowed 
with as little as possible for a great man of the “ faculty 
divine.” Franklin’s autobiography, the details of which 
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accd not find place here, is as romantic as the life of an 
unromantic person can be. The incidents of the young 
candle-moulder — the printer’s apprentice — the ballad- 
monger wisely discouraged by the wise paternal criticism, 
“Versemakers are generally beggars” — the runaway, 
eating rolls on the Philadelphia street— -his struggling life 
in London with Halph of the Dimciad — his return, “ cor- 
recting the erratum” of his infidelities by marriage with 
his old Pennsylvanian friend — ^his success as a printer, 
economist, statesman, and diplomatist — ^his triumphs in 
natural and pohtical philosophy, clenched in Turgot’s 
line, adapted from Mamlius — 

“ Eiipmt ccbIo fulmen, sceptnunq^uc tj-mnuis ” — 

Ms examination before the House of Commons, resulting 
in the repeal of the Stamp Act, when Lord Chatham spoke 
of him as one who was “ an honour not to England only, 
but to human nature ” — his signature of the Declaration of 
Independence — ^his ministry in France and popular triumph 
with Voltaire, who said, “ Je n’ai pu register an ddsir de 
paiier un moment la langue de Franklin ” — the acclamations 
of shouting multitudes on his return home — Mirabeau’s 
announcement of his death (in 1790, in his eighty-fourth 
year) to the Assembly— -“ the genius which has freed 
America, and poured a flood of light over- Europe, has 
returned to the bosom of the divinity ” — are elementary 
facts of schoolboy history. They are the records of the 
successive stages of the greatest success adiieved in modem 
limes by the genius of common-sense, integrity, and in- 
dustry indomitable. Franklin’s experiments and physical 
discoveries form a chapter in the history of science; but 
half of liis fame even in this field is due to the precision 
and clearness of the manner in which they are announced. 
“The most profound observations,” says Lord Jeffrey, 
“ are suggested by him as if they were the most obvious 
and natural way of accounting 7rr phenomena.” The 
same literary merit characterises the financial pampMets 
and treatises which first brought him into celebrity. Both 
are marked by the same spirit, — the love of the Useful, 
which was his passion through life. Frankhn foUows 
Bacon, to an extreme opposed to that of the Platonists, m 
decrying abstractions. Archytas is said to have apologised 
for mvcntmg the arch. Frankhn is ashamed to have 
wasted time over pure mathematics in his “magical 
squares.” His aim is eveiywhere to bring down philo- 
sophy, like the lightning, from heaven to earth, ‘HUustrans 
commoda vitae.” His ethics — ^those of Confucius or the 
Seven Sages, modified by tlie experience and the circum- 
stances of a later age — are embodied in the most famous of 
popular annuals, roor Rkhard^s Almanack, in wliich for 
twenty-six years he taught his readers (nsiug to the 
number of 10,000) “the way to be healthy and wealthy 
and wise,” by following simple utilitarian rules, set forth 
ill plain incisive prose and rhyme, rendered attractive by 
a vein of quaint humour and the homely illustrations 
always acceptable to Ms countrymen. The same train of 
thought appears in the “ 'Whistle,” among the letters from 
Passy, wWe his persistent deification of thrift appears 
side by side with graceful compliments to Mesdames 
Helvetius and Brillon, records of the aftermatli of senti- 
ment that often marks a green old age. Franklin remains 
the most practical of philosophers in perhaps the most 
practical of nations. 

2. The Revolution Period. — ^It has been often remarked 
that periods of political national crisis are more favourable 
to the preparation than to the actual production of litera- 
ture. Wordsworth’s assertion, that poetry is the outcome 
of emotion recollected in tranquillity, applies with shght 
modification slso to artistic prose. The demands of instant 
action cast the reflective powers into abeyance, but a 


stormy era is the seed-time of a later harvest. There is 
only one exercise of the imagination that it directly stimu- 
lates — ^that of the orator , and the conditions of his .success, 
save in a few instances, make a drain on his posthumous 
reputation. In reading even the greatest speeches of the 
past, divested of the living presence which gave them 
colour and force, we find it difficult to account for the 
effect which they are known to have produced. They are 
the ashes or the fossils of genius. Little that is of per- 
manent literary value is left us of the harangues that 
were the trumpet-calls of patriotism during the American 
Kevolutionary War. The tiiumphs of Patack Henry, who Oraiois, 

“ wielded at will that young democraty,” are commemor- 
ated in the judicious biography of Wirt, but few of his 
orations are accurately preserved ; and of the speeches of 
James Otis, which were compared to “ flames of fire,” we 
have mainly a tradition His pamphlet (1762), entitled 
A Yindication of the conduct of the House of liqnxsentch 
lives, is considered to contain the germ of the Declaration 
of Independence. Among other considerable efforts of 
eloquence, those of Fisher Ames aie worthy of note as 
being directed in great measure against the excesses of 
democracy. The master-minds of the era were the states- Statesm 
men and jurists, who fought for the free soil, sunk the 
deep foundations, and reared the superstructure of the new 
GommonwealtL The Mstory of American law is a distinct 
theme. It must suffice here to mention, as claiming recog- 
mtion in the field of letters, WasMngton Mmself, in his Waslnng 
clear and incisive though seldom highly-pohshed corre- ton. 
j spondence j his biographer John Marshall, cliief justice of Marsliall. 
[ the supreme court from 1801 to 1835, one of tlie early 
pilots of the state, who left behind him a noble and 
stainless name, and laid down the first principles of that 
international code afterwards elaborated by Wheaton; 

Madison, John Jay, the elder Adams, and Alexander 
Hamilton, during the war WasMngton’s “most confiden* HpailltoB 
tial aid,” afterwards the presiding genius of the movement 
represented by the Federalist, the organ of the anti- 
democratic party. To this he contributed three-fourths of 
the material, marked, as are all Ms papers and speeches, by 
originality of thought, breadth of view, and purity of stylo. 

As secretary of tlie treasury, he became perhaps the grcatect 
of financiers The general judgment of his country] ucii 
acquiesces in the tenns of the tribute paid to Ms memory by 
Guizot. “ He must be classed among the men who have 
best known the rital principles and fundamental con- 
ditions of a government worthy of its name and niishion.” 

Of Hamilton’s numerous histoncal sketches, the most 
celebrated is his letter to Colonel Laurens giving an 
account of the fate of Major Andrd, in wMch refinement 
of feeling and inflexible impartiality of view are alike 
conspicuous. The great and unhappily the hitter anta- Jefferson 
gonist of the Federahsts is one of the most conspicuous 
figures in the history of American thought Thomas 
Jefferson (1743-1826), President from 1801 to 1809, is the 
representative in cMef of the revolutionary spirit of his 
age and country. Wliile his rival compeers stood firmly 
on the defensive against the encroachments of an arbitr^ 
government, his desire was, in politics as in speculation 
generally, to break with the past Inspired with patriotic 
zeal by Patrick Henry’s denunciations of the Stamp 
Act, he came forward prominently in 1769 as a member 
of the Colonial Assembly of Virginia In 1770 the mam 
part of the responsibility of drawing up the Declaration of 
Independence fell upon him. In 1784 he ivas appointed 
minister of the congress in Paris, whore he spent the 
greater part of six years, and brought back an admiration 
for those phases of the French devolution from wMch 
the more temperate judgments of Haimlton and Fisher 
Amca had recoiled. He threw himself heart and soul into 
I ~ 91 
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the arms of the Democratic party, and in the constitutional 
struggle that ensued his keener sense of the direction 
ill which popular spupathies wcie tending, with the 
weight of his half physical energies, gave hiiu the ascend- 
ancy over the wider knowledge and more far-seeing intel- 
lects of his adversaiics Jefferson might be termed the 
Danton of the West, but his forte lay not so much in oratoiy 
as in political management and incisive vivacity. More 
perhaps than any other great statesman of his age, ho 
aspired to bo an author, to which title the best passages 
in his Wwics onYirgima^ his Autohvographj, and Correspond- 
ence, give him a fair claim His descriptions of scenery in 
the first are always pleasing and generally graphic. His 
sketches of Continental society are lively, and his occasional 
flights of fancy, as the dialogue between the head and heart, 
at least uigcnious. His rehgion and ethics were those of 
liis friend Tom Paine and the Encydopedm 

Minor Tlu‘ age of the Titans in tiansatUiitic hibtoiy ahotmils in minor 

fri iturs li terati, whose light eflusions, mainly satii ical or desciiptive sketches 

in prose and veise, throw a somewhat dim and ragged lustre over 
its giaver page. The hulk of these obvious leueetions of the 
manlier and thought of Butler, Pop, and Swift, or of Gay, Pnoi, 
and Shenstoiie, are a penance to wade thiough, and sfaice clami le- 
memhi’diiee for their antlioi s. A few stand out conspicuously by 
the celebiity of the names vith which they are associaced, or a 
ceitain lacincss and ajiproach to originality in tlieu style. Of these 
the chief aie -—The souial caiicatiuxis of Judge Biackemidge (who, 
though hom m Scotland, lived in America tiom infancy), and his 
doggerel but vigoious lines on Bunker’s Hill , the once popular 
humorous lyno entitled M'-Fintjal, by J Trumbull, also the author 
of Ths Progress of Puhtess, m the IXudibrastio metie which 
seems to have been used by imitators to show how intolerable it is 
in any but the ouginal hands , the more lioiving but on the whole 
commonplace odes of Philip Preneau, includmg his mtnotic hymns 
to Washington, with the more musicallyricstho “Will Honeysuckle ” 
and the “IndianDcathSong,'’andhisproseentitledJim<!8ioJMtAflrs, 
the political satires of Meicy Warren, authoress of Things necessary 
to a Woman (the obvious model of the more modem snmb, Nothng 
to Wear), and of a Ihstory of the PesdvJtiori, remembered only as 
being the fii-st in date ; the patiiotic ihapsodies ot Phillis Wheatley, 
interesting as the pioduction of a young negiess biought from 
Afnca in 1761, and soon afteiwarda sold in Boston to the mistress 
from whom she took bei name , Francis Hoplcinson’s BeMs of the 
Kegs and his Pretty Slot y— a builescpie closely fashioned after 
Arhnthnot’a John bis New Roof, meaning the American con- 
stitution, and his satiie on the pedantry of the sciences entitled 
the Salt Pox; Joel Bui low’s Easty Pudding, the humorous Wants 
of Man, by Quincy Adams, moia pi eminent as a statesman than as 
a poet ; and on a similar hut higher platfoim the best of too large 
a volume of veises, in vvhirh tbe “ Triumph of Infidelity” (after the 
manner of Cowiier], the “Conejuest of Canaan,” and "Columbia, ” are 
the leading pieces, by the anualde theologian Dr Timothy Dwight 
Dwight’s piose descriptions, as that of the Notch of the White Moun- 
tains and the evemng on Lake George, aie superior in grace to his 
efforts in rhyme. 

Ballad The ballad hteratui'e of the revolution days is said to have at- 

literatura. tracted the attention of Lord Chatham, less probably from its 
intrinsic merit than from its faithful though lough embodiment of 
the sentiment that not only moved over the surface, hut penetiTited 
the depths of the national life. The anonymous populM Kteiature 
of a ooun^ is the best “ abstiact and brief chrouide of the time ” 
in which it is produced. The songs emvent m Amenea during this 
era, inspired by the same spmt and pitched in the same key, are 
historically interesting and artistically monotonous They 
in rude veise the achievements of native heroes, hke “ Bold Haw- 
thorne or ridicule, hke “Jack Brag,” the British Lion, or, hke the 
“ Fate of Bnrgoyne,” the oveithrow of vauJtmg ambitionj or, as in 
“ Wyoming Massacre,” hevail the fate of the Men ; or, as in “ Free 
Amenea,” celebrate with schoolboy huzzaha the triumph of th^od 
cause Among the veiy rude national anthems of the Wesl^ 
"Yankee Doodle” is remarkable as having been an old Dutch 
catch adapted into an Ei^lish satirical ohaiil^ and adopted, with 
conscions or unconscious irony, by the American troops. "Had 
Columbia,” which as a poetical production takes even a lower rank 
than "Enle Britannia,” was a somewhat later production by 
Joseph Hopkinson (1798); and the “ Star-Spangled Banner ” of 
Francis S. Key is associated with the traditions of the second 
British war. As inspimd with tlie spMt of the 18tl^ though be- 
longing in date to the early years of the 19th century, we may 
mention in advance the "Pilgrim Fathers ” of J. Pierpont, Wood- 
worth’s “Old Oaken Bucket,” "Home, Sweet Home,” by J. H. 
Payne ; the humorous buiiesque of J. G. Saxe. "Miss MaoBride j” 
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and the veises of the great painter and creditable romancer Wash- 
mgton Allslon, with the leliaiu “ We aie one.” 

English philology and literature wore during this period 
repiesented by the famous Lindlcy Murray, and Noah 
Webster (1758-1843), the author of the best dictionary of 
onr language that has appeared since Johnson’s. In 
natural science, the two Bertrams) Alexander Wilson the 
ormthologist; and Audubon, the hterary glory of Louisima, 

•whose descriptions of animate nature rival those of Buflion, 
aie illustrious names. 

IV. — The Liteuatuee of the Nineteenth Oentuey. 

Prose Writings. 

1. In a rapid estimate of the hterature of this prolific 
a^G Tve can only signahse its contributions to the severaJ 
branches of physical and mental science. The United 
States have during the last two generations been justly 
proud of the names of Morton and Schoolcraft in ethnology, 
of Bowditch m mathematics, of Silliman and Dana in 
chemistry and mineralogy. Their classical scholarship, 
which hardly competes with that of England, has yet been 
fair ly maintamed by Everett, Felton, Woolsey, Anthon, 
and Robinson. Dr Marsh is an accomplished English 
scholar, while Professor Whitney is a learned and accurate 
philologist, whose researches in Sanscrit are well known 
and appreciated by European Orientalists. The meta- 
physical schools of Locke and Reid are nowhere better 
represented than in America by Dr Bowen and Dr N. 

Porter. The place of Marshall as a jurist has been 
worthily filled by Chief- Justice Kent and Judge Story ; 
the latter of whom ranks, by virtue of his essay on classical 
studies and his graceful descriptions of natural scenery, 
among the most accomplished of the numerous professional 
men who have in the New World devoted their leisure 
houra to lighter literature. 

The inhabitants of the United States have always been OratoB. 
noted for remarkable fluency, sometimes a super-fluency, 
of speech. The early years of the century were illustrated 
by the fiery zeal of Randolph and the practical force and 
occasional impassioned eloquence of Henry Clay. The 
great political controversies inherited from the preceding 
age found their most conspicuous popular exponents in 
two leading minds laying claim to diverse kinds of great- 
ness, and destined to bo in almost incessant antagonism. 

John 0. Calhoun, the most illustrious representative of Calhorai 
the Southern States, of whose rights, real or imaginary, he 
was during his life the foremost champion, was by educa- 
tion and choice a professional statesman. Secretary of 
War in 1817, and Vice-President of the Commonwealth in 
1824, he resigned the latter oflice on occasion of the dis- 
pute about the tariff law of that year, to become the leader 
of the Opposition ; and in vindicating the attitude of South 
Carolina was the first to lay the strands of the future 
Secession war. The most accomplished modern apologist 
for slavery, it is probable that he only hastened the conflict 
between opposing principles which was sooner or later 
inevitable. Calhoun’s eloquence, as attested by his audi- 
tors and the numerous speeches and papers preserved in 
the six volumes of his published works, was notable for its 
earnestness and gravity, the terse polish of its manner, for 
philosophic generalisations and analytical dialectic. His 
prevailing sincerity and candour have made his memory 
respected by those farthest removed from him in sentiment 
and opinion. Daniel Webster, on the whole 'the grandest Webster, 
orator of the New World, was during the greater part of his 
career the champion of Massachusetts and the assertor of her 
policy. His defence of that State in the Senate (1830) 
against Robert Y. Hayne of Carolina, and his oratorical 
duel with Calhoun (1888), resulting in the temporary over- 
throw of the doctrine of nullification, are among the most 
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remarkable triumplis of debate ia history. Some of his 
pleadings on criminal trials haye an almost terrible povcr 
But Ms literary geuius and richness of illustration found 
freer scope in his famous appeal for the Greeks in 1823, 
his great speech (1820) on the second centennial anni- 
versary of the landing of the Pilgrima, or his address 
(1825) on laying the corner-stone of Bunker Hill monu- 
ment. WebstePs eloqnence, everywhere solid, massive, 
and on great occasions glowing with a lurid light, is not 
the mere record of half-forgotten strifes; it is “vital in 
every part,” and belongs to the permanent literature of his 
country, in whose pohtical arena he was during his life 
perhaps the most powerful actor. The art of making 
commemorative speeches, teduucally called “orations,” 
STcrett. has been cultivated m North America to excess. The 
great master iu this species of composition was Edward 
Everett, distinguished by his early association with Lord 
Byron in Greece, the Mgh digmties — ^governor of Massar 
chusetts, minister to the court of St James’s, and president 
of Harvard — ^to which he attained, and by the variety of 
his accomphshments. Mr Everett was for ten years a 
useful member of Congress. In his literary work he 
displayed an almost fatal fluency, having contributed to 
the “North American Eeview,” of wMch he was for some 
time editor, upwards of a hundred articles m the space of 
a few years. These articles are inevitably of unequal 
merit, but they everywhere evince the ripe scholarship 
of a Mghly cultivated mind. The volume by wMch he 
is best remembered — twenty-seven Orations — published 
in 1836, is marked by the same characteristics. Discoursing 
on a wide range of subjects — among which the reframs are 
America and Greece, the “ Mayflower,” the Progress of Dis- 
covery, Patriotism, Reform, the Republic, Concord, Lex- 
ington, and the inevitable Bunker Hill — these speeches 
are always able, but seldom inspimig: carefully elaborated 
and richly adorned, they are the production of the first of 
rhetoricians rather than a genuine orator. 

Among the remaining lawyers and statesmen, remarkably nume- 
rous in the States, who have m the course of their piofessional 
oaieers made highly creditable contiibutions to literature, it may 
suffice to mention H Swinton Legarfi of Charleston, at one time a 
student of law at Edinburgh, a prominent speaker m tlie House of 
Representatives, afterwanla Piesident Tyler’s attorney-general, who 
pnhhshed in the Soutitem Quarterly and New York Jlmmos a senes 
of masterly criticisms mainly relating to Greek and Roman litera- 
ture ; J. P. Kennedy of Baltimore, a successful hamster and Con- 
gressman, also a vigorous essayist and author of some lemariably 
lively sk^ohes of country life and manners in the Old Dominion; 
Rivard H. Wilde, of (Jeorgia, in which State, after surmounting 
unusual difficulties with remarkable perseverance, he rose at the bar 
to be attorney-general, author of the song entitled the “Lament of 
the Captive,*’ and of a Life of Tasso, diaplaying great ros^uroh 
and occasionally subtle criticism, written after two yearn’ residence 
Dana. in Europe ; and, taking higher rank as an author, Richard Dana» a 
banister of the early yeais of the centuiy, and adheiunt in politics of 
the old Federalist party in the state. Dana became known in the 
world of letters as the author of a Fouith of July Oration in 1814, 
and somewhat later as the contnbntor to the North Amricm 
Eeview of appreciative and discnminating criticisms of the En^ iah 
lakepoets. Inl827hepublishedhisfantasticghoststoryofthe “Buc- 
caneer ” and other poems, to which he continued to add at intervals. 
Many of his minor verses are characterised by remarkable g^ei, 
hut they want original force. Among contemporary politieians, 
Phillips. Mr Wendell Phillips is the only one who can be called a weat orator ; 
the ease and energy of his style at its best being rardy surpassed. 
But the speeches of Mr Sumner are eloquent, and his arrange- 
ment of facts converging to clench his argument is oftcai masterly. 

Historical 2. HiSTOEY, as tke reflection of pMlosopliy on the states- 
mansMp and the straggles of the past, sddom comes very 
rttwB? ^ national hteratiire. The 18th century in America 
supplied, in letters, journals, and contemporary chronicles, 
material for more elaborate and comprehensive treatment 
Bancroft, in the 19th at the hands of George Bancroft, a leading 
Democrat, who held the post of representative of Ms country 
in Great Britain from 1846 to 1849. EEs great work— 


[ three volumes of which are devoted to the Colonisation 
and seven to the Revolutionary period — published at in- 
tervals between 1834 and 1874, has been generally ac- 
cepted as the standard Mstory of the United States up 
to this time. The book is written for the most part in a 
sufficiently vigorous style; somewhat defective, however, 
in elegance, and characterised by a certain monotony and 
want of ease, which detracts from the pleasure of the reader. 
Bancroft’s statements of matters of fact are generally 
reliable ; but his comments are moulded even more than 
is usual by the foregone theories of a political partisan. 

The rival history of Richard Hildreth, which appeared in Hildretl 
six volumes, issued in rapid succession (1849-53), while 
marked by the same Puritan tone, is even more severe 
m its jud^ents The style is more animated, but more 
prone to the torva voluptas of false rhetoric The key 
note of the sentiment which pervades Mr Hildreth’s book 
is to be found in his keen abolitionist views, previously 
expressed in a juvenile work of the author, The White 
Slave. One of its merits is its appreciation of the 
Federalists, and especially of the genius and character 
of their leader, Hamilton. Of the host of national bio- 
grapMes in which the West abounds, Sanderson’s Lives 
of the Signers, the historical sketches of G. C. Veiplanck, 

Wirt’s Painch Henry, and the stupendous series edited 
and largely written by Jared Sparks, may be signalised. 

Nearly one-half of the works of the most dassic Aoaerican 
prose writera of the generations previous to our own are 
historical or biographical. Washington Irving’s Cojiquest Irving 
of Granada, and his lives of Columbus, the Followers of 
Mahomet, Goldsmith, and Washington, if not the most ori- 
gmal, aro among the most interesting of his works-accu- 
rate in their leading estimates, and marked by the usual 
smoothness and even flow of his style. Irving contemplated 
a oontinmxtion of the record of the early relations of Spain 
to the New World, but, with his wonted generosity, 
abandoned the theme on heaiing that the task IM 
been assumed by worthy hands. The works of William H. Prescott 
Prescott, the most artistic historian to whom the United 
States have hitherto given birth, are remarkable from the 
difficulties under which they were produced, and for the well- 
deserved success wMch they have achieved This success 
is due iu part to the genius and indomitable industry of 
the writer, in part to the steady concentration of Ms powers 
on the arduous undertaking of wMch he had at an early 
age formed a just estimate. Iu a diary of 1819 (that is, 
iu Ms twenty-ffith year) he allows ten years for preliminary 
studies and ten more for the execution of his task — a 
notable example to Ms countrymen, nine-tenths of whose 
literary performances will prove ephemeral, less from lack 
of ability in the writers than from an utterly inadequate 
sense of the time and toil that every true Muse demands 
of her votaries. Ferdinand and Isabella, given to the 
world in 1838, was written wMle Mr Prescott was, owing 
to an aeddent at college, almost wholly deprived of his 
sight. His authorities, in a foreign tongue, were read to him 
by an assistant, and by aid of a writing-case for the blind 
he scrawled the pages of Ms great work. It soon attained 
a European as well as an American fame, and superseded 
all other records of the period of wMch it treats. No such 
comprdiensive view of Spain at the zenith of her greatness 
has ever appeared in English. The proportion of its parts 
and the justice of its estimates are universally acknow- 
ledged; while hyperoriticism of the style— graceful, correct, 
and sufficiently varied — can only point to the occasional 
possihihty of greater condensation. Among the most 
notable of the descriptions, wMch can seldom be detached 
from the whole into which they are woven, we may refer 
to the return of Columbus and contrasted characters of 
Queen Isabella and EMzabeth. The Gonguest of Meanoo, 
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written with somewhat improved si»ht, followed in 18+3, 
tliat of Pern in 1847. Those have attained an even wider 
populanty than their precursor, owing to the more con- 
densed romance and greater novelty of their themes 
They are “open sesames” to an old world of wonders, 
real, and yet from its strangeness invested with half the 
charms of fairyland. Few passages of fiction are so 
enthralling to the youthful reader as the story of 
ITezahualcoyotl, king of Tezcuco, the life and exploits 
of Montezuma, the night retreat from the Aztec capital, 
or the account of the sun -worshippers in the Golden 
City. Both works are dramas in which our sympathy is 
divided between the chivalry of Spam in her hey-^ay 
and the poetical traditions and innocent patriotism of a 
vanished race. But their author has never, in the midst 
of his “Claude-like descriptions” and charmingly vivid 
narratives, allowed himself to forget that he is writing 
history. Boys read liis Mexico and Peru as they read the 
Arabian Nights j critics can point to few flaw's in tlie 
accuracy of the author’s judgment, PMip II., Mr Pres- 
cott’s kte.st work, has similar excellencies m deahng with 
a less attractive theme John Lothrop Motley, a dia- 
tingmshed ambassador in foreign courts, and author of 
the best existing history of Plolland, is Mr Prescott’s 
only more recent rival. Less faultless, he is more strik- 
ingly original , and the greater complexity of the theme, 
which he has made Ins own, calls for the exercise of even 
higher powers. The Pu/cA Pepuhlic, wliich appeared m 
1856, at once anested attention by its evidence of careful 
and long research, comprehensive grasp, rich pictorial 
jiower, and the enthusiasm w'hich, only here and there 
interfering with the impartial judgment of the author, 
gives colour and life to the work. Mr Motley’s style, even 
to minute turns in his sentences, bears the impress of the 
influence of Carlyle. The very titles of Ms chapters, 
especially in the first volume, seem transferred from the 
French lievohiticn. Such are “ Sowing the Wind,” “ The 
Harvest Kipening,” “The First Whirlwind,” “The Taciturn 
against King, Cardinal, and Elector,” <fcc. From the same 
source he may have caught some of Ms hero-worsMp, 
wMcli, however, by the choice of a worthy object, he has 
done much to vindicata The Dutch Eepublk, preluded 
by the overture of a masterly and vivid historical survey, 
is a dmma, which facts have made highly sensational, of 
tliG most terrific struggle against temporal and spuitual 
despotism that, witMn the same space of years, modem 
times have seen. It is divided, not inappropnately, though 
l>erhaps with some regard for effect, into a prologue and 
five acta, to each of which in succession the name of 
the Spanish governor for the time is attached. The por- 
tiaita of those emissaries, particularly those of GranveUe 
of Arras and Duchess Margaret of Alva, Don John of 
Lepanto, and Alexander of Parma, are drawn with bold 
strokes and in lasting colours. BeMnd the scenes, director 
of the assailing forces, is the evil genius Philip hhnsdf, to 
whose ghastly figure, writmg letters in the Escnrial, our 
attention is called with a wearisome, if not affected, itera- 
tion of phrase ; while the presence of the great champion, 
like that of AcliiUes in the Iliad, is felt at every crisis 
retrieving the retreat and urging on the victory. The most 
horrible chapter of modem Mstory — ^that of the Inquisition 
—is unfolded with a power that brands its records into the 
memory of the reader; and amid a throng of scenes of 
jiageantry and pathos we may refer to tho.se of resignar 
tion of Charles V , Egmont’s triumph at St Quentin and 
his death, the misery of Mook Heath, the siege of Leyden, 
the hero’s death. The United Netherlands (1867-69) 
is a continuation of the same Mstory in the aama spirit ; 
but, as regards style, a somewhat calmer and more matured 
composition. The most thrilling chapters in those four 
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later vidumes are the siege of Antwerp — which compares 
with that of Syracuse in Thucydides — and that on the 
wreck of the Armada, unsurpassed in vividness and vigour 
by either Froude or Kingsley; to wMch we should add 
the episodes of the battle of Ivry and the skirniisli at 
Zutphen, with one of the most eloquent tributes ever paid 
to the gemus and character of Sir Philip Sidney. Of the 
other full-length pictures, which, with the campaigns of 
Paima, Spinola, and Maunce, and the intrigues of England 
and Fmnce, divide the inteicst of the book, arc those of 
Queen Ehzabeth (whose habitual treachery, real meanness, 
and shallow pretences to magnanimity are exposed, a.s 
afterwards by Mr Fronde), Henry of Navarre, St Alde- 
gonde, the Earl of Leicester, and the gieat Baiiieveld, 
who, with the Prince of Nassau, divides onr sympathy at 
the dose of the book. Since the death of Lord Macaulay 
no equally solid and valuable contribution has been made 
to historical literature As supplemontaiy in some measuic T ekuor, 
to the volumes of Mr Prescott, we may mention here the 
History of Spanish Litei'aiure'by his coadjutui Geo. Ticknor, 
incomparably the best, the most comprehensive, most criti- 
cal, and most interesting work wMch exists on the subject. 

Of other contributions to literary criticism, those of George H 
Hillard, one of iJie most highly cultured writers in Now England ; 
of Henry T. Tuckerman, author of Thoughts on the Poets, an eh-gniit 
hut sentimentad essayist ; of E. P, Whipple, a giaueful wziter and 
good critic, but who scarcely, as Mr Guswold says, coinlnnes " the 
staength of the Ampaqihea with the liveliness ot the Spectator ” , 
of Margaiet Fuller JD’Ossoh, a precocious linguist, translator of 
Eckeimann’s Conversations with Goethe, herself a brilliant conver- 
sationalist and somewhat cloudy tianscendentalist and advocate of 
the snpeiionty of women to men ; the always lively lovicws of Mr 
Lowell, with hiimoioiis papers m the North American and Atlantic 
J&OTCM’s,— may be refeired to. To these we should add tlio discn- 
minatmg “Essays on recent English Poets" contributed to tienb- 
ner’s Monthly by E. C. Stodman 

3. Polite Literatuee, of any excellence, in the lighter 
brandies is, in the West, almost wholly a growth of the 
present century. The most widely and justly celebrated of 
transatlantic authors in this field, during its earher half, 
was the amiable and versatile Washington Irving. Of his Irving, 
numerous writings, we have referred in last section to 
th(»e wMch are directly Mstorical. The rest fall under 
two heads, according as they are concerned mainly with 
American or with European themes. On the same principle 
on wMch Agassiz, and Follen, and Paine, even Berkeley 
and Priestley, have been claimed by the United States, 

Irvuig is associated with the progress of English litera- 
ture; for in virtue of Ms Scotch parentage, and in the 
course of four distinct and extended visits to Europe — 

1803-6, 1815-20, 1827-32, and 1841-46-he may be 
said to have become half an Englishman. His style is in 
the main that of the essayists of Queen Anne, modified by 
the humour of Charles Lamb ; and many of his most effective 
sketches of life, maimers, and society relate to the eastern 
hemisphere. Such are his Histories, the Tales of a Travel 
ler, Bracebridge Hall, Newstead and Alhotsfwd, the 
Allumhra, and half of the Shetch Booh In reference to 
those works — ^the best passages of wMch are classical — a 
French entie has said that Irving describes all countries 
but Ms own in the style of Addison. In others, however, 
and these the earliest and latest of Ms works, he treats of 
national legend and scenery in a manner peculiar to 
himself. His first literary efforts, wMch resulted in the 
senes of papers entitled Salmagundi, were gently satirical 
descriptions of the features of society in American cities. 

The History of New 7orh, by “ Diedri^ Knickerbocker,” in 
point of pure originality his masterpiece, is one of the 
richest farragoes of fact, fancy, and irony that have ever 
issued from the press. In later life, his Tour of tJve 
Prairie — The Adventures of Bonnmlle, and Astoria, are 
instinct with the spirit of western discovery and adventura 
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111 this, as in other points of view, versatility and grace are 
his prevailing cliaracteristics. He belonged historically 
to both worlds, and was equally at home in each; he 
reflected the quiet philosophy of the Tatler and Sp&Aaiw, 
adding to it the pathos which dims the eye of the reader 
over his “Wife,” and “Widow and Son” and “Broken 
Heart,” and “ Pride of the Village.” He started the vein 
of burlesque that has run through his country’s hterature, 
but under the restraints of taste and temperance that have 
unfortunately been often discarded. The even grace of his 
manner often leads hasty critics to do scant justice to the 
range of his s^pnpathy. His manly but gentle style is at 
home in Spanish history, English essay, and American 
legend ; in the Alhamlra and among the dopes of 
“Sleepy Hollow,” vhere, as in the famous “Eip Vanj 
Winkle,” we have some of the earliest models of amuse- 
ment with grave faces and the melancholy parties of 
pleasure that are, under various fonns of buffoonery, stiU 
typical of American humour. Associated with Irving m his 
PauiiLiig Hciimaffundi, the name of J. K. Paulding deserves a distinct 
place for the humorous vigour of his character sketches, 
and his vivid pictures of early colonial life, in the Dutclir 
min’s Fireside and Westward Ho! where the features of 
the contest between the new settlers and the aborigines are 
brought before us in clear relief. His apologue of “Bull 
and Jonathan,” and the thirteen good farms over which 
they squabbled— founded on Swift’s Tale of a Tub — ^pre- 
sents us, in a satire which lies on the border of irony and 
a rougher form of wit, with an early American view of the 
relations between his own and the mother country. 
Some of the same themes have been handled with superior- 
richness of illustration and force by the greatest, wiA one 
Coojicr exception, of transatlantic novehsts — J. Fenimore Cooper 
(1789-1851) — a man remarkable no less for the somewhat 
defiant indeiiendence of his character, which led him to 
defend his countrymen in Europe, where ho travelled from 
1827-33, and to assail their foibles in America, than by 
die marked originality of his genius. His first consider- 
able work, The Spy, appeared in 1821, and from its fresh 
treatment of a patriotic theme obtained a European reputa- 
tion. His second, The Pioneers (1823), with a vivid repre- 
sentation of the sceneiy of the author’s early life, introducing 
for the first time lus ever-recurring hero the famous Natty 
liiimpo, or Leather-Stocking, estahhshed his place as a 
new actor on a crowded stage. Then followed The Pilot, 
in which he first asserted his claim to an empire since 
indisputably made his own among novelists — ^that of the 
sea ; and somewhat later The Lad of the Mohicans and 
The Prairie, in which he asserted a similar sway over the 
“ gardens of the desert ” and the hills of the remoter West 
\\^Ie abread he wrote his Red Rover and The Bravo — a 
grapliic tide of Venice, and flung on the aspersors of 
his country the American in Europe. Shortly after his 
return he issued his satirical assault on newspaper editors 
and other delinquents — his Homeward Bcrnid, which 
led him into several actions for libel, in which he claims 
to have been almost invariably successful — The Palhfinder, 
and The Deerslayer (1840-41). The latter, perhaps the best 
of the Leather-Stocking series, completes the list of his 
great novels; to which must he added another important 
work — The History of the American Navy — ^published in 
1839. There is a certain severity about Cooper’s genius, 
showing itself in a hardness in his style, which restricts the 
range of his readers He wastes perhaps too many words 
on descriptions, is exhaustive where he might have been 
suggestive, and his plots are apt to be deficient in interest 
— TUve Red Rover conspicuously excepted. But, deducting 
the echoes of Scott, to which we have referred, he is 
American to the core ; he needs no slang or affectation to 
establish his originality, but moves on Ids own with 
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somethmg lilce disdain of comment His best descriptions 
— as, for example, those of the prairie on fire, of the 
“Ariel” among the shoals, of the capture of the whale 
and the panther in The Pioneers, of the last seorfight in 
jT/ie Rover, of the regatta in The Bravo — are unsurpassed. 

His ships move over the seas like things of hfe. Hia 
hunters traverse the prairies with a sense of possession. 

His best characters are few ; but Natty Bumpo, Bob Yam, 
Nightingale, Long Tom Coffin, Hetty Hunter, and Brand 
Mendeth arc undying creations. The earhest American 
romancer of note, Charles Brockden Brown (1771-1810), -BrooWo 
who came before the world (1797) in Alcuin, a Dialogue 
on the RighU of Women (first of a mob of ti'acts on the 
same theme), set the example on his side of the Atlantic of 
that love of the anomalous, fantastic, and horrible, repre- 
sented on our own by Beckford, Walpole, and Godwin, 
and later by Airs Radcliffe and Mrs Shelley. Hia main 
works — Wieland, Ortnmd, Arthur Merwyn, and Edgar 
Hunily — ^are unmistakably the productions of a man of 
genius. None are wanting in passages of thriUing interest, 
striking situations, and subtle analysis of character. But 
they dwell too prevailingly on the night-side of nature- 
on such themes as insanity and somnamhulism, and aU the 
repulsive anatomy of mental disease. Brown’s account of 
the yellow fever in Arthur Mervyn may be compared with 
the corresponding narratives in Thucydides, Lucretius, and 
Defoe; and Wielond’s confession of the murder of his wife 
(a favoume subject of Western fiction) is hideously vivid ; 
but the author’s plots as a whole are wanting in method, 
his bm*sts of passion are dulled by intervening tediousiiess, 
and his style deformed by pedantic circumlocutions. 

Brown must be credited with considerable onginolity of con 
ception, and blamed for introducing a morbid vein of 
thought. His influence is apparent in two novels of 
Richard Dana — to whom wo have before referred — Tom 
Thornton and Paul Felton, in which a more graceful style 
is empbyed with almost equal vigour to illustrate similar 
monstrosities of cliaracter on the basis of incidents almost 
equally unnatural Of the same school are many of the 
sketches of Charles F. Hoffmann, as “Ben Blower’s Rtory ” ilofliwuo. 
of being immured in a steam-boiler, and the “Flying 
Head;” but alongside of these are others, as his “ Winter 
in the West,” “ Romance of the Mohawks,” and “ Adiron- 
dacks,” that arc steeped in the fresh atmosphere of the 
green fields and hills. Hoffmann is also the autilior of 
three deservedly popular songs, “Myrtle and Steel,” 
“Sparkling and Bright,” and “Rosalie Clara” The 
influence of those writers, along with that of a profounder 
analyst, the French Balzac, is apparent in the works of Poe. 
the most morbid genius the modem world of letters has 
known. In the regions of the strangely terrible, remotely 
phantastic, and ghastly, Edgar Allan Poe reigns supreme. 

For clearness of style, aptness of iHustratiou, and subtilty 
of thought, he distances in this field all his predecessors 
except BaW, who in the mental dissecting-room is his 
only master. But while the Frenchman deals with 
anomalous realities, the power of the American consists in 
makii^ unrealities appear natural. One of Lis great 
charms is his perpetual interest. Confining his imagina- 
tion within liniited bounds of space, he is never dull, save 
in his acridly jealous criticisms and miserable attempts at 
humour. Criticism would hardly strike A line from the 
longest and perhaps the most thrilling of his narratives, 
that of “ Arthur Gordon Pym.” In fictitious verisimilitude 
it is only equalled by De Quiucey’s “Flight of the Kalmuck 
Tartars.” With the “Adventure of Hans Haall”inhis 
balloon, and the “ Descent into the Maelstrom,” it is the 
obvious source of the ingenious pseudo-scientific romances 
of Jules Verne, which have lately attained so wide a 
popularity. Poe’s most hideous talesj as “Thou art the 
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Man,” “ The Black Oat,” “ The Premature Burial,” “ The 
Pit and the Pendulum,” “ The Cask of Amontillado,” “ The 
Tell-Tale Heart,” are redeemed by their literary merits and 
their reference, under the form of grotesque circumstances, 
to dominant fears and passions of mankind. In the “ Fall 
of the House of Usher,” “The Domain of Amheim,” 
“Wilham Wilson,” and “Ligeia,” a more purely poetic 
or deeply psychological element is added to the horror. In 
the “ Murders of the Hue Morgue,” “ The klystery of Marie 
Eoget,” “The Purloined Letter,” and “The Gold Bug,” 
he 13 on the border-land bcWeen lomance and reality, and 
seems to prove himself in potentiahty the pnnce of all 
detectives. We shall have to refer to him again as a poet. 
The super-subtilty of Balzac and Poe appears uith higher 
qualities in the works of the greatest of New England 
romancers, on the whole the most artistic of American prose 
Haw writers, N athaniel Hawthorne. Of his style it is impossible 
thome. to speak too highly j for without any of the defects often 
found in the writings of his countrymen, it has a healthy 
flavour of nationality. It is accurate and strong, terse and 
yet full, nch and yet simple, harmonious, varied, and 
suggestive. These excellencies of form give a fasemahon 
to his most ordinary themes as to his desenptions of scenery 
and works of art. The only modern pictures of Italy 
comparable to those of Eome and her sculptures in 
Trmsfonmtim are Buskin’s Venice and the finest stanzas 
in the fourth canto of O/nlde JIaroM. But Hawthorne’s 
scenery can seldom be disentangled from the mood of mmd 
in which ho views it, and winch constantly associates it 
>vith some remoter purpose or underlying allegory. Amid 
the dm of voices in the Custom-house or half-buried in 
the mos.ses of his Manse, walking along the Appian Way or 
gliding down the Assabeth, he dwells among strange 
visions. The sea-shoro teUs him secrets of the past, and 
the prattling village is full of a present sympathy. But 
the features of nature, and life, and character which he 
loves to draw are peculiar. They are for the most part 
sombre and mysterious; not with the sort of mystery that 
attends unprecedented events and unnatural marvels, but 
with the mystery which he finds underneath the current of 
common lives. One of his prevaihng thoughts is, t hin gs 
are not what they seem — he is so fond of peering beneaSi 
the surface of existence, that in his pages it almost loses 
its ordinary reality ; he tries so constantly to look through 
life that he scarcely takes time to look at it. The 
highest art of all is that which comprehends both aspects, 
and, seeing the face of nature as it is, also penetrates to its 
hidden meanings. Hawthorne, on the other hand, weaves 
his fictions, to borrow a phrase from himself, in “the 
moonlight of romance and while he admits that materials 
for a better book than he has written “He scattered on the 
page of life open before him, he has seldom stooped to 
gather them.” 

“ Moonlight,” he repeats in his preface to the Soarlet Letter, 
“moonlight in a familiar loom, falling so white upon the eaxpet 
and showing aU its figures so distinctly, making eveiy object so 
distinctly visible, yet so unlike a mormng or noontide viability, is 
a medium the mo.st suitable for a romance writer to get acquainted 
with his illusive guests The room becomes a neutral temtory, 
somewhere between the real world and fairyland, where the actual 
and unaginaiy may meet, and each imbue itself with the nature of 
the other ” 

Hawthorne has sometimes abandoned this neutral terri- 
tory, and^ given us a few short sketches which show that 
he is eminently capable, when he chooses, of illustrating 
and characterising common things j such, among his minor 
tales, are “The Old Apple Dealer,” “Little Annie’s 
Eamhle,” “ A Rill from the Town Pump,” “ Sights fr o m a 
Steeple,” “The Village Uncle,” that weU-naraed “Buds 
and Bird Voices,” and “ The Seven Vagabonds,” the most 
humorous and genial of his Hghter pieces. His prevailing 


themes are drawn on a border-land of twilight between 
two worlds, half real and half ideal ; fairy tales, in which 
human bemgs are the fairies, and are made to pomt morals 
of their own histories. He haunts us, as he himself was 
haunted, by problems. Of the five volumes of his minor 
sketches, three at least are filled with allegories — riddles, 
some of them hard to read, and open to doubtful because 
double interpretations. “The Great Stone Face” is a 
noble piece of writing, apart from the lesson it is intended 
to convey “Drowno’s Wooden Image ” and “ The Artist 
of the Beautiful ” are in themselves “beautiful exceedingly.” 
The exquisite pathos of “Lily’s Guest” and “Edward 
Fane’s Eosehud ” lies on the surface. “ Lady Eleanor’s 
Mantle ” tells its own story in a parable of the Nemesis of 
pride ; but in “ Roger Malvm’s Burial,” “ The Wedding 
Knell,” “Young Goodman Brown,” and others, the meaning 
is cither more intricate or more remote. Hawthorne’s 
longer vrorks are all conceived in the same spirit. Their 
incidents are comparatively few, and might have easily 
been condensed into one of his shorter tales ; which in 
their turn might easily have been expanded into elaborate 
romances — ^what a consummate story, for instance, might 
have been reared on the basis of “Eappacini’s Daughter! ” 
His forte hes in the analysis of character and situations, 
rather than the dramatic arrangement of events. “To 
hve in other hves, and to endeavour to learn the secret 
which was hidden even from themselves,” is the purpose 
set before himself by a character which in one of those 
romances nearly represents the author. Everywhere he 
seems to be carrying out this purpose, operating upon 
some three or four characters, and removing them — as he 
tells us in the introduction to BlitJiedale — a little from the 
highway of ordinary travel to a theatre where these 
creatures of his brain may play their phantasmagorical 
antics without exposing them to too close a comparison 
with the actual events of real lives. A small group of 
figures is thus made to work out some problem of life, or 
at lewt to throw by their ideal actions a light on some 
puzzle in the author’s mind. The great question over 
which, in one form or other, he perpetually broods, is the 
nature of evil — ^the effect of sin and error on the soul — 
and their relation to virtue and human progress. In the 
JBlitkedale Romance, for instance, his theme is that the 
exaggeration of good may turn to evil. This almost pain- 
fully minute anatomy of four lives, reheved by passages of 
dehcate description and a few scenes of thrilling power, is 
designed to show the bhghting effects of a one-sided idea, 
even though it assumes the guise of a benevolent impulse, 
when it overrides private and personal claims. In Trans- 
f<mmtion, or the Romance of Monte Beni, a conception in 
some respects the converse of this, is wrought out of richer 
materials ; and we are taught to appreciate the possibilities 
of good that there may be m evil, by the effect which an 
impulsive crime has in inspiring a simple instinctive nature 
with a stronger life. The Scarlet Letter, which is at once 
the most sohd and the subtlest of the author’s works, 
illustrates the fatal influence which a single sin exerts on 
aU the persons whom it involves ; hut unlike the Blithedde 
Rofimme, which is a dismal tragedy, it ends with a magnifi- 
cent triumph of expiation. The ScarM Letter appears to 
ns to be the best analytical novel of this century, the 
nearest approach to it in artistic finish and pyuchological 
penetration being Goethe’s JElecUve Affinities. The House 
of the Seven GaUes has more variety, and reiTR s humour 
with its pathos ; but the web of this last romance, which 
has for its moral the malign influences which may be 
transmitted from one generation to another, is woven of 
thinner threads. Hawthorne’s Protean genius is a power 
in ^erican thought. His influence as a teacher and an 
artist is still crescent among the contemporaries from 
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whom, ho has lately passed. His symbolic yet real char 
racters— Hester and Pearl by the forest brook; Dimmesdale 
by the scaffold, -with the red morning upon his brovr ; the 
dead Judge sitting with his watch, the Cleopatra of Brook 
Faun plunging in the pool; Miriam and Hilda, and 
Donatello the Faun — are stamped in letters of fine gold on 
the pages of his country’s hterature, and the music of his 
quiet sentences yet hngers on the ear of strangers as of 
friends. But his name remains as a warning as well as an 
example. In one sense he was a patriot, glorying in the 
great deeds of his country’s past. Of this feeling the 
“ Gray Champion ” and Howe’s Masquerade” give suffi- 
cient evidonce. At the close of the last he writes, as we 
may fancy vuth a grim Puritan smile : “ On the anniver- 
sary night of Bntain’s discomfiture the ghosts of the 
ancient governors of Massachusetts still glide through the 
portals of the Province House.” But as a politician he 
wrecked himseK with the democratic party. He looked 
upon slavery as one of those evils which Providence does 
not leave to he remedied by human contrivances.” He 
had no sympathy with the abohtionists, and at least a half 
sympathy with the plantem. “ As regards human progress,” 
he wrote, “ let them believe it who can ; ” and in the pre- 
face to Ins last completed work, as his excuse for laying 
the scene in Italy, — “ There is in our country no sha^w, 
no ambiguity, no mystery, no picturesque and gloomy 
•wrong.” '‘Komance and poetry, ivy, lichens, and wall- 
flowers, need rum to make them grow.” Hawthorne Hved 
to see the beginning of what he could only regal’d as min: 
he did not live to see hia country rising stronger after 
a great struggle with a gloomy wrong. 

Holmei Oliver Wendell Holmes, the accomplished physician of 
Harvard, better known as a humourist and author of 
occasional verses, has contributed to psychological romance 
two remarkable volumes : Mlsie Yemer and Tli£ Guardian 
Angd. The former, and more striking of the two, is a 
weird tale of destiny, dwelling upon the idea of transmitted 
qualities in a manner which suggests comparison with The 
House of the Seven Gdhles; but Holmes’s story has a more 
Incredible plot, the chief character being a sort of sprite, 
having mysterious relations to the animal world, a snako- 
charmer, herself half a snake (as Donatello in Transfot'mor 
U&n is half a faun), like the Lamia of tradition and Keats, 
hut endowed with the graces of Undine. The vigorous 
sketch of the hero Langdon, with which the book opens, is 
impaired by the somewhat obtrasive manner in wMch he 
is vaunted as a type of the blue-blooded or Brahmin caste 
of New England. The same pathological treatment of 
hnman nature pervades The Guardian Angel, which turns 
partly on mysterious physical and psychied aflinities. The 
Jadd. Afeurgaret of Sylvester Judd, a Unitarian clergyman of 
Maine, belongs, by virtue of some of the problems with 
which it deals, to the category of metaphysical novela 
This work of decided genius, to which a just tribute is 
paid by Mr Lowell in his Tcdile /or Gritics, has hardly 
attained the popularity it merits, owing to the slender char 
racter of the plot, and the frequency of the dissertations 
by which the author endeavours to impress his own views 
of society, art, and religion. But it is a powerful jneture 
of the more ideal sides of New England life; the chkcacter 
of Margaret and CLilion are permanent types, 'and the 
whole book is extremely fresh and originM. The mc»t 
Winthrop. genuine successor of Hawthorne is Theodore Winthrop, 
who left a counting-house in New York for an adventurous 
life, and fell at Great Bethel in 1861 in his thirty-third 
year. His best novel, Cecil Hreevie, teems with life-like 
characterisation, bathed in a poetic element of mystery ; 
and John Brmt, the next in merit, is a graphic sketch of 
romantic incidents in the Far West, drawn from his own 
experience. 
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Of tales evmcing talent there is a plethora ; they lie on the Minot 
shelves of the libi'aiics “ thick as the leaves on Vallombrosa.” novelista 
Among those worthy of note arethepictiues of Soiithem society 
by W. G. Simms, whose fertile brain is said to have produced fifty 
volumes m tiveuty years ; The Bee Hunter, and other nariatives of 
the south-west, by T. B. Thorpe of Baton Kouge , John Keal’s 
BacMl Bijer and Buth Elder; the classical romances of Ware, 

Zenolia and Prdbus and Julian, Mrs E 0. Smith’s Indian 
Bemiwiscenees ; The Lmioods, Hope Leslie, and other philan- 
thiophie tales of New England, by Miss Sedguick ; Mm Lydia 
Child’s Hobmuiok, and her Bhildlm, a lomanee of Pericles and 
Aspasia, somewhat too sentunental in its style, and not fiee from 
anadu’onisms , with the anti-slavery iiictmes lepiesented by Mis 
Stowe’s JJ'ode Tom, a book wluuli, inspired by ordmaiy talent and 
wiitten in an earnest spuit, owed its success to the an of simple 
nairation which pervades it, and its having the aggressive strength 
of a political pamphlet appearing at the nghttime in liannonyuith 
the passion on one side ot an impending straggle. The light Wt 
graceful and often mcisive sketches of N. P. 'VV’ilbs take a some- Willis, 
what higher rank. A rapid wiitcr, but at Ins best a brilliant 
colounst, hia foi'tile fancy has been employed m almost all the 
coimtiiGa of Eiuope, and in his own, in prose and verso, with more 
than average success. His Pcncdlmqs by the Way and People I 
have Met are among the most agi’eeable of hooks for a leisme hour ; 
lus desciiptimis are always mtei’esting as well as accurate, and lus 
characters, grave and gay, are generally life-like. His picture of 
the Indian girl, Nnnu, in the Inklings of Adienture, is fascinating 
and vivacious enough to he worthy of a higher artist. 

Books of Travel, among which those of Mr WiUis hold a Travels, 
respectable place, superabound in the literature of the "West. 
Nine-tenths of the literary men of America have crossed 
the Atlantic, and nine-tenths of those who have done so have 
published their imjiressions of the Old Wprld, with every 
variety of good and bad taste, from the Old Home to the 
Innocents Abroad, After that of his birth, an American 
author’s travels aro the first essential of his being. We 
may next predict his praise of Italy, his half satirical half 
curious view of England, and his wonder at the Pyramids. 

Of the multifarious descriptions of Europe to which this 
habit has given birth, the worthiest of note are those of 
Hawthorne and Emerson, of Story and Cheever, and 
Curtis’s Nile Notes. In the “ Lotus Eating ” of the last 
named we have pleasing reminiscences of the watering- 
places of his oivn country. But the most interesting 
records of western scenery are those of Fremont ; Win- 
throp’s Canoe and Saddle, and Life in the Open Air; and 
the numerous remarkable “Excursions” of Emerson’s 
leading pupil, H. D. Thoreau — ^his “ Maine Woods,” “Cape 
Cod,” and “Merrimack;” with the vacation voyage to 
Cuba of the younger Dana. 

4. A leading feature of transatiantic Hterature is its Humemras 
Humour. Humour is a word of many meanings: it writers, 
begins on the low level of any laughter-provoking absurdity, 
and rises, as in the speeches of Lear’s Fool, to a tragic 
height In the Greek classics it shows itself in Gie 
Eabelaisian exuberance of Aristophanes or in the Socratio 
irony : in the English we have an even more subtle appre- 
ciation of the curiosities of character, and a deeper sense 
of the contradiction or conflict between the higher and 
lower phases of hnman nature. In Sterne and Fielding, 
as in ^n Jonson, we have every man in hia humour. As 
developed in America, this quality of the mind seldom 
penetrates to the under-currents of life ; its insight is dear 
hut not profound ; it reUes mainly on exaggeration, and a 
blending of jest and earnest which has the ^ect of singing 
comic words to a sad time, or teUing a preposterous story 
with a grave face, hir Lowell makes us laugh by his 
description of a negro “ so black that charcoal m^e a chalk 
mark upon him,” and of a wooden shingle “painted so like 
marble that it sank in the water.” Mr Browne (Artemus 
Ward) excited the same sort of laughter by his remark in 
pointing to a hill daubed on his canvas, “ the highest part 
of iiis mountain is the top.” In both cases fiiere is a 
surprise, excited in the one by a falsehood plausibly pre- 
tending to be the truth, in the other by a truism asserting 
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itself as a novelty. Similarly, when the latter -writer, 
among his anecdotes of the conscription, tells ns that “ one 
young man who was drawn claimed to be exempt because 
he was the only son of a widowed mother — ^who supported 
him,” the amusement is all in the unexpected turn of the 
last three words. In contradistinction to this, the humour 
of Don Quixote, of Falstaff, of Uncle Toby, of Major Bath, 
of the Vicar of Wakefield and Sir Roger de Oovadey, of 
Major Peiideniiis and Bishop Blougram, consists in its 
truth. What these people do or say never surprises us. 
It is absurd as a great part of human bfe is absurd, and, 
laughing at them, we feel we are laughing at somethmg in 
ourselves. The best recent instances of this higher bnd 
of humour which American hterature affords are to be 
found in Washington Irving, in Mr Lowell’s Bigloio 
Papefb (to which, as a considerable national poem, "we 
shall have to revert), in passages of Mr Longfello'w’s 
Kavanaght in Mr Hawthorne’s Seven Galles and Seven 
Vagabonds, and in the prose and verse of Dr Holmes. In 
his three pleasant volumes, The Avtocrat, The Professor, 
and TJve Poet at the JBreahfast Table, there is much that 
might have been omitted, more that should have been 
compressed. They contain too many jokes, good, bad, 
and indifferent, and are tainted here and there with -what 
we must be excused for regarding as New England slang 
But they are pervaded by a genial glo-w of kindly sym- 
pathy, and they exhibit, with a quaint mannerism — ^not 
without its attractions — personages, and situations, and 
sentiments which we recognise as at once odd and real Dr 
Hohnes’s works have frequent reflections of Montaigne and 
Burton, and the Noctes Ambrosiance; he mixes pathos and 
whimsicality after the manner of Lamb and Sterne. His 
humorous verses, the best kno-vm of which, “ Daily Trials,” 
“ Evening, by a Tailor,” and the “ Music-grinders,” ine-vi- 
tably recall the drolleiies of Hood. His genius has, 
neveitheless, an original vein, less mellow, but at its best 
as genuine as that of hia older masters. Several of the 
miscellaneous papers, essays, and periodicals belonging to 
the earlier years of the century, as Salmagundi, The 
Talisman of Biyaut and Yerplanck, The OUpodiana of 
W. G. Clarke, and the Sparrow Grass Papers, are fre- 
quently enlivened by sparkles of -wit and evidences of 
keen (hscriiuination. In others we trace the germs of a 
vicious style which tlmeateiis to degrade the lifter htera- 
ture of tho States. The Charcoal Sketches of Joseph Neal 
— which might be entitled Coiaicalities of the Mississippi 
— arc among the earliest examples of the habit of playmg 
with slang terms characteristic of hia successors. An 
author who relies for effect on givhig his imaginary 
personages such nicknames as “ Dawson Dawdle,” “ Peter 
Ploddy,” “ Tippleton Tipps,” and “ Shiverton Shanks,” is 
more IBsely to be the cause of wit in others than the source 
of humour himself. During the last generation in America 
the anxiety to be national has led many of her minor 
authors to make themselves ridiculous. To avoid walking 
like Englishmen, they have gone on all-fours ; to escape -the 
imputation of Anglo-Saxon features, they have painted 
their faces with ochre and put ear-rings through their 
nostrils; forsaking the speech of Addison and Steele, they 
have expressed themselves in an unseemly jargon of 
strange tongues. Of this mocking-bird humour the most 
legitimate foi-m is that of the JBiglow Papers, where the 
New England dialect is employed with effect to give voice 
to the sentiments of that district of the country during -Idie 
national struggle, ou one side of which it took the lead. 
A similar justification may he put forward in behalf of -the 
Oalifornian peculiarities, -which are perhaps not too promi- 
nent in the often reaUy humorous pieces of Bret Harte 
The mixture of two dialects in the Breitmann Ballads is a 
bolder licence; though fof* the best of these Mr L’elaiid 


may plead tho wide-spread use of the mongrel speech, and 
the original success of a drollery which has only become 
tiresome from his not knoiving when Ms readers have had 
more than enough of it. The parodies of Mr Browne 
(Artemus Ward) are open to the same criticism. The 
writer was a man of wit and talent, and therefore his 
■writings are amusing. They are good specimens of the 
worst style of satire : for the wit that relies on bad spelling 
is almost as false as that which consists m bad language. 

In vindication of the “ Showman,” it must, however, be 
observed that his saicasm is generally directed against 
mean or ndicnlous things. But his example has paved, 
for those who have caught the trick of his phrase and 
who are unrestrained by his good feeling and good sense^ 
an easy descent to the lowest form of light literature — 
that wMch panders to the vice of moral scepticism and 
thrives on the buffoonery of making great and noble 
things appear mean or ridiculous. The names of those 
who habitually feed on mental garbage should be left to 
■sink into the obhvion from which they have unfortu- 
nately emerged. It is painful but necessary to observe 
that some of the more considerable -writers and thinkers of 
the New World are apt to condescend on occasion to this 
burlesque way of writing. American light hterature 
bristles in puns which are at best tlie “ a-b abs ” of 
■wit. Of these, Mr Lowell (a severe critic of everything 
Enghsh) has made the W'oi-st — “ Milton is the only man 
who has got much poetry out of a cataract — and that was 
a cataract in Ms eye.” Mr Lelaiid, tho next worst, in his 
book of travels — “ If a thmg of beauty be njaio for o^c^, 
as the American said of bis handsome, scolding wife, then 
the donkey boys of Cairo are the most jaw-ous and 
beautiful creatures ; for the sound of their voices drieth 
not up.” Eccentricities of this sort, with the graver 
irreverences wMch intrude themselves even into the 
pulpits of the West, should be universally discredited as 
blasphemies against the first principles of taste They 
are as “ flat, stale, and unprofitable ” as the contortions of 
a wearied clown. Tme humour — as over in our classics 
— ^must go hand-m-haud with senousness ; it must never 
forget timt beMud the comic there is a tragic element m 
human life. The mere “ farce ” is contemptible, because 
it is as uimatural as the expression of a coniilouance dis- 
torted by a continual grin. In forgetfulness of this lies 
the greatrat danger of the recent hterature of America, 
and we can only trust to the higher intellectual mstiucts 
and tendencies of tho age to detect and resist it. 

5. New England Transceistdentalism — Religion, the Theology 
first motive power of thought in America, has continued 
to flow, both in its old channel — that of the orthodox 
Puritanism wMch came down from Eliot and Edwards 
through Dwight to Hodge and the Princeton Essays — and 
in another, that of the new forms of faith advocated by 
W. E. Channing, and -with gravely heterodox modifica- Cliauninj?, 
tions by Theodore Parker. Criticism of Channing’s 
theological position is apart from our piupose here. He 
claims notice in a review of literature by the vigour of 
his conceptions and his graceful and correct expression of 
them. earliest considerable essay, the Moral Argii- 
TmU against Calvinism, one of the best known of his 
numerous controversial works, indicates by its title Ms 
prevailing attitude. He relied through life on ajn'iori 
moral alignments, and employed them as his engines of 
attack against all persons, institutions, or practices tliiit 
offended his rigid sense of justice or his enthusiastic 
benevolence — e.g., Napoleon I, War, and Slavery. A 
generous mdignation against wrong, and keen practicM 
sense of -the duties of hie, are more conspicuous in his 
writings than speculative power ; but Ms insight into tho 
pdlitical position of parties and the probability of futul’e 
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Conflicts is remaikable. Tliongt at variance with the 
older creeds of Christendom, Chanmng’s writings are 
everywhere marked by a reverential spirit, and not nn- 
frequeiitly by a touch of asceticism mherited from the 
Puiitan days, whose abstract doctiines alone he proposed 
to modify. On the other hand, he admired the higher 
forms of Art, and in Ms eloquent essays on Self-cidture 
anticipated much that has been said more recently by 
Emerson. He loved beauty as well as virtue for itself, 
and his style, except on rare occasions, is free from the 
defects of taste so frequent in the writings of his con- 
temporaries. His reviews of Milton and Fenelon abound 
in passages — as the picture of rehgious peace in the latter 
— wMch exhibit the delicacy and the breadth of his 
Paikei. sympathies. Theodore Parker — ^unlike Channing — ^assails 
the whole basis of the old theology, and frequently orrs 
from arrogance and impetuosity. He had, perhaps, a 
more powerful but a less highly cultivated mind. He 
was a pupil of the transcendental movement of Hew 
England, to which, because of its influence on literature 
and its association with the most original thinker of the 
Hew World, we must accord some space. 

Transeeu- In the early years of this century the mental philosophy 
ientalisiu of "West, beyond that which was a bnudmaid to the 
Calvinistic theology, was limited to commentaries on Locke 
and Brown and the eclecticism of Cousin, w'hen the repnb- 
lication of Saj'tor liesartus, and the works of the German 
idealists which it introduced, gave hfe and voice to a new 
intellectual world. Ideas which filter slowly into English 
soil and abide there for a generation, flash hke comets 
through the electric atmosphere of America. Coleridge and 
Carlyle were hailed as prophets in Boston while their own 
countrymen were still examining their credentials. The rate 
of this transformation was surpassed by its thoroughness. 
The converts put their teachers to the blush j and in recoil 
from solid Scotch psychology and practical materialism, 
rashed to the outer verges of idealism, mysticism, and pan- 
theism. Their quarterly magazine, the Dialf during the 
space of four years represented their views throughout four 
volumes of miscellaneous merit. The Died is a pantheon 
from which only Calvinists and Utilitarians are excluded, 
where the worshippers, Parker, Fuller, Alcott, and a 
host, meet and sing hymns to Confucius, Zoroaster, 
Socrates, Goethe, Tieck, and Richter, set to German 
music; and 'pass from antiquated laudations of Homer 
and Shakespeare to friendly recognitions of new heresies ; 
frqm thoughts on labour to puffs of poetasters; from 
Hindoo mythology and Chinese ethics to 19th century 
truisms about progress and union, prudence and humanily; 
from soaring among the heights of a modem rdigion of 
beauty to rakmg among the tangled roots and dead leaves 
of a second-hand Orientalism. But those vapours of ideal- 
ism might have soon faded into the light of common day, 
had not all their best aspirations been concentrated and j 
!n.orson. vitalised by Mr R. W. Emerson. His first oration, deUvered ' 
at Cambridge thn'ty-five years ago — ^the refrain of wMch is 
the independence of American literature — ^is referred to by ! 
recent critics as a landmark in the annals of their country. 
In this discourse — as in the six volumes through which the 
author enforces the same conceptions — ^there is scarce any- 
thing of wMch, taken separately, we need fail to trace the 
pedigree. Fichte had many years before spoken in the 
same strain of the vocation and nature of the scholar; the 
view of science comes from Swedenborg and ScheHing; and 
the dignity of labour from Carlyle. The originality, as is the 
case with the author’s whole system of Ihought, is in the 
combination — ^which, it may be, is the only kind of origin- 
ality now possible. His position, as far as it is tenable, 
illustrates the fact that the divisions of philosophy are being 
continually altered as old systems form affinities with new 


beliefs and historical conditions. Mysticism in the New 
World has been combined with the opposite extravagances 
of Mount Lebanon and Oneida Ci-eek, but it has been dis- 
tinguished from idealism proper by its exaltation of emotion 
above reasomng Mr Emerson, defining transcendentalism 
as “ the saturnalia of faith,” differs from the older mystics 
in Ms absolute rejection of all external authority, his almost 
arrogant confidence in the sufficiency of the inner light, and 
Ms new American preference for the active to the passive 
sides of hfe. He has an historical sympathy with the un- 
satisfied aspu'ations of all ages, with the day-dreams of 
restlessness in search of rest that inspired the quest of the 
Saugreal, and led the monks to Christianise the eastern 
Nirvana; that laid out Brook Farm in Massachusetts, and 
gave Novalis and Newman back to the fold of Rome: hut 
he will not be drawn by them into any church with walls. 
All religions are to him “the same wine poured into dif- 
ferent glasses,” He drinks the wine, and tries to shatter 
the glasses. His unflinching scepticism pierces the armour 
of all definite dogmas, wliile he entrenches himself beMnd 
an optunism like that of Spinoza. Mysticism has in the 
main been fatalistic. As a developed system, its natm-al 
home is in the East; where the influence of great unifoim- 
itiea of soil and climate have only in recent years been 
partially counteracted by the conquering activities of an 
energetic race. Beneath her burmng sun and surrounded by 
her tropic vegetation, the mass of men were overwhelmed 
by a sense of their insignificance, and this feehng of sub- 
j'ugation was intensified by absolute forms of government. 
The same listlessness wMch permitted a secular and 
priestly despotism, led its victims to welcome the idea of a. 
fiiml absorption of their mdividuality. Their pMlosopMcal 
ambition was to pass into the framework of a gigantic 
nature, to be “ rolled round the earth’s diurnal course with 
rocks and stones and trees.” There is a relic of tMs spint 
in the drapa^ta, dvd^eia, and ypef^ta, wMcli are the aims at 
once of the Epicurean and Stoic systems; but the doctrinee 
of passive obedience had been banished from Greece as 
early as the overthrow of the Pythagorean institute. They 
revived in the dark and middle ages, when the church took 
upon itself the task of legislating for the intellect; and 
even the precursors of the Reformation were possessed 
with an almost oppressive sentiment of resignation. 
The reproduction of the Oriental spiidt in America, in so 
far as it is genuine and not the mere expression of a love 
of far-fetched quotations, may be attributed to external 
influences in some respects comparable to those which 
we%hed on the inhabitants of ancient India. In the 
Western, as formerly in the Eastern World, nature still 
struggles to assert her old supremacy, and thi-eatens to 
domineer over men’s minds by the vastness of her empire. 
But in other respects the conditions are reversed. In place 
of stagnation and uniform although magnificent decay, we 
have to deal with the manifold progress of 19th century 
rivilisation in a land where every one is more or less 
inspired by the resolve of the modem mariner with an 
ancient name to “sail beyond the sunset” in pursuit of 
fresh adventures; where the energies of the individual are 
in constant, and in the long run triumphant, straggle with 
ail that tends to restrict Ae full sweep of Ms arm or to 
retard the freest activities of Ms mind. Where every moon 
sees new forests felled, new rivers crossed, new fleets built, 
new tribes amalgamated, new discussions raised, and new 
problems solved, mysticism, if it exist at all, must take 
on a form very different from that handed down from the 
East of 3000 years ago to the Alexandrians, and trans- 
mitted to the European ages of implicit faitli by the pseudo 
Dionysius. Mr Emerson strikes the key-note of the dif- 
ference when he writes, “ Feudalism and orientalism had 
long enough thought it majestic to do nothing; th^ moden! 

t. — ya 
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majesty consists in work,” rictaining from tlio mystics Ms 
belief in tke supremacy of tlio Mglier emotions, he substi- 
tutes for a religious creed an idealised view of modem 
physical science. His combination of stern practical recti- 
tude with an ideal standard is Ms point of contact with 
Puntauism. A chivalric nobdity, m w’Mch beauty and 
goodness are blended, is at once the goal, the sanction, and 
the motive of his etlucal system. Praise of the virtue 
which, transcending aU prudence and disdaining all conse- 
quences, is its own reward, is the mfiain of his moral 
monologue. His severe censure of Goethe’s artistic indif- 
ferentism recalls the age when the Bible and theological 
commentaries were regarded as the sum of honest hteratoe. 
Ho writes of our great dramatist in the spiiit of the men 
who closed the tlieatres : “ He was the master of the revels 
to mankind” — a sentence far removed from the spirit of 
modern art-woiship But those wMch follow, protesting 
against the opposite extremes of austenty, indicate Ms 
divergence on the other side from the old faith of New 
England. 

Mr Emerson is, w^e believe, most wudcly known in this 
country by his Itepresentatim Men: by no moans the most 
satisfactory of his w'orks. A series of generally acute criti- 
cisms, pcivaded by no well-marked ethical idea, it leaves 
on the nnnd a somew'hat indefinite impression. Its cate- 
gories are not exhaustive, and it is difficult to determine on 
what ])rinciple they are chosen; but it serves as au mterest- 
ing point of compaiisou with the correspondmg lectures of 
tho great Eughsh advocate of hero-worsMp, to the sugges- 
tions of wMch it probably owes its existence Mr Carlyle, 
whoso w'hole faith is centred in strong individualities, adopts 
the view of Mstory wMch practically resolves it into a 
series of biographies. Mr Buckle, caring httle for persons, 
and confiding rather in general laws, resolves biography 
into history. Mr Emerson on this question steers a middle 
course. He beheves in great men, ‘‘to educate whom 
the state exists, with the appeaiauce of whom the state 
expires,” but he regards them as inspired mouthpieces of 
universal or national ideas rather than as controlling forces 
Their mission is not so much to regulate our action as to 
“fortify our hopes.” Possessed of a larger share of the 
Over Soul which “ makes the whole world kin,” they appre- 
hend and explain phenomena which have Mtherto passed 
unheeded j but their indirect services are the best. Their 
examples, more weighty than their acts or discoveries, are 
perpetual encouragements. The great man is an encyclo- 
pseffia of fact and thought; the belief born in his brain 
spreads hke a current over humanity, and he becomes for 
a time the golden key to the ill-defined ideal of the multi- 
tude. But Ms career should rouse us to a like assertion 
of our liberties. We ought not to obey, but to follow some- 
times by not obeying him. Our author accepts the position 
upheld by Aristotle and popularised by Macaulay, that 
different forms of government are adapted to different social 
conditions; but maintains that the tendency of modem 
times, attachmg more weight to the equality of persons and 
less to the inequalities of property, is towards Democracy, 
with which and the industnalism of his age he has in the 
main a cordial sympathy. He believes in collective wisdom 
as the best check on collective foUy, and, allowing that the 
state exists for its members, he thinl^i s they can act best in 
union when all are subject to the fewest external restraints. 
He differs from Thoreati and others of Ms disciples in 
having no share in their selfish isolation. His best essays, 
woven of two curiously intersecting threads, present us with 
a unique conjunction of shrewdness and idealism. There 
never was a mystic with so much of the spirit of the good 
farmer, the inventor, or the enterprising merchant. 

As regards form, Mr Emerson is the most unsystematic 
of writers. The concentration of Ms style resembles that 


of a classic, but, as with others W’ho have adoiited the 
aphoiustic mode of convoying their thoughts, he everywhere 
sacnfices umty to riches of detail. His essays are bundles 
of loose ideas tacked together by a common title, handfuls 
of scraiis tossed dmvn before his audience like the contents 
of a conjuror’s hat. He delights in proverbs and apt 
quotations; ho exaggerates like an American, loves a con- 
tradiction for itself, and prefers a surprise to an argument. 
TTig epigrams aie electric shocks. He sacrifices everjrthing 
to du’ectness. His terse refinement of phrase and trenchant 
illustrations are his charm. His ideas are on the scale of 
a continent, his sentences are adapted for a cabinet of 
curiosities — ^bits of mosaic work, sweeping geneiahsations 
given in essences. His style, armed with points hke the 
bristles of a hedgehog, wants repose. TMs feature is con- 
spicuous in the English Traits, where his estimates of men 
and tMngs, frequently felicitous and generally racy, are 
often marred by an unpruned violence. His eye is keen, 
but its range is narrow, and he is ignorant of the fact. 
TJnconsciouSy infected by the haste wMch he condemns, 
he looks at other nations through the folding telescope of 
a tourist. His representations of our leading writers and 
statesmen seldom rise above the level of Mr Willis’s Pen- 
cillings hy the Way. His taste is constantly at fault, and 
an incessant straining after mots often leads him into 
caricature. His judgments of those whose lives and wnt- 
ings do not square with his theories are valueless ; and in 
dealing with foreign languages he betrays the weakness of 
his scholarship. 

One qualification for a good critic is a well-defined 
artistic standard, another is the dramatic capacity of 
placing himself for the time in the position of the i>erson 
who IS being criticised. Mr Emerson has neither of those. 
With the spirit of a fearless inquirer, ho unfortunately 
blonds so much presumption as to feel an absolute indif- 
ference regarding the oiiinions of others, and this in excess 
constitutes a moral as well as an artistic defect. Thought 
is free, and the expression of it ought to be so ; but when 
our thought wanders very far from that of the majority of 
the wise and good, we are bound to watch it, to sift its 
conclusions, and to state them moderately. Mr Emerson’s 
thought does wander far, and it runs fast; he does not 
know what moderation in expression means, and Ms almost 
childish love of contradiction perpetually, and often justly, 
provokes offence. He rides rough-shod over the most 
cherished convictions, or waves them aside with a com- 
placent smile and a sort of divine impudence. Every 
claim of authority he receives as a challenge to Ms per- 
sonal rights, and he stabs the bull Apis, in utter disregard 
of the historian’s warning. His impatient antidpationes 
naturae detract from Ms reliability in matters of detail, 
while by a similar carelessness he repeats and contradicts 
himself with equal frequency. His soundest judgments 
relate to the men around Mm, of whom he is at once the 
panegyrist and the censor. All that is weak and foolish 
in their mode of life he condemns, aU that is noblest and 
most hopeful he applauds. 

Mr Emerson has left Ms mark on the century; to use a 
favourite phrase of his own, “he cannot bo skipped.” 
Even where his results are least satisfactory, Ms intense 
snggestivenesB is the cause of thought in others; and as 
one of the “ genetic” powers of modern literature, Ms fer- 
tilising influence will survive his inconclusive speculations. 
His faults are manifest; a petulant irreverence, frequent 
superficiality, a rash bravery, an inadequate solution of d^- 
culties deeming itself adequate, are among tho chief. But 
he is original, natural, attractive, and direct — ^Umpid in 
phi^e and pure in fancy. His best eloquence flows as 
easily as a stream. In an era of excessive reticence and 
cautious hypocrisy he lives witMn a case of crystal where 
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there arc no concealments. We never suspect him of mth- 
holding half of what he knows, or of formularising for onr 
satisfaction a belief which he does not sincerely hold. He 
is transparently honest and honourable. His courage has 
no limits. Isolated by force of character, there is no weak- 
ness in his solitude. He leads us into a region where we 
escape at once from deserts and from noisy cities; for he 
lises above without depreciating ordinary philanthropy, 
and his philosophy at least endeavours to meet our d^y 
wants. In every social and poKtical controversy he has 
thrown his weight into the scale of justice, on the side of 
a rational and progressive hberty; and his lack of sym- 
pathy with merely personal emotions is recompensed by a 
veneration for the ideal of the race which recalls the beau- 
tiful sentiment of Malebranche : “ When I touch a human 
hand I touch heaven.” 

Todry, 

Half the Kterary men and all the literary women of this 
century in America have written verses; most of them are 
respectable and many are excellent. But a brief review of 
the poetry of the West must dwell on the works of four or 
five authors who most clearly and sahently express the 
main tendencies of their nation It must suffice here to 
name as familiar, or worthy to be so, the graceful vers de 
sociki of Holmes, especially his “ Punch Bowl” and “ Old 
Ironsides;” the patriotic chants of James Pe^ival; the 
sparkling fancies of J. E. Drake’s “Culprit Fay,” the 
fashionable satires of HaUeck ; the lyrics and romances of 
the great traveller and prolific author, J. Bayard Taylor; 
the well-balanced stanzas of Hillhouse , the plays of Conrad 
and Bird ; “ Woodman, spare that Tree ” and the “ Whip- 
poor-Will,” by 0-, P. Morris , A. B. Street’s “ Settler,” and 
“Forest Walk;” and, pre-eminent among female minstrels, 
Mrs Sigourney, whose blank verse descriptions of nature 
approach those of Bryant; the youthful prodigies, Lucretia 
and Maria Davidson; and Maria Brooks, authoress of the 
richly imaginative southern romance of Zopkid, whom 
Southey, her friend and admirer, pronounced to be “the 
most impassioned of poetesses.” We proceed to review the 
position of the really great poets of the United States, as re- 
presentingsomowhat different manners andmodes of thought. 

1, The EtmoPEAisr School. — Of these, in our judgment, 
Mr Longfellow is still the first. His works are free from 
the defects that stamp the national literature of his country. 
He has none of the uncouth power and spasmodic exag- 
geration of his contemporaries. He is aU grace, polish, 
and sweetness. His prose masterpiece, “ Hyperion,” is the 
key-note of his minor poems. The source of their inspira- 
tion is “ Outre Mer” among feudal towers, Flemish towns, 
and Alpine passes. Like Irving in the variety of his 
culture and superior in genius, his imagination is Teutonic 
rather than American. He lingers in Nuremberg, Bruges, 
and Prague; and chooses for Ms emblem of hfe’s river, 
not the OMo, nor the Hudson, nor the Assabeth, but the 
“ Moldau’s rushing stream.” His “ New En^and Trage- 
dies” are perhaps Ms least successful efforts, partly because 
dramatic literature has seldom yet flourished in American 
soil, and partly because his sympathy with the ruder age 
is not keen enough to enable him to vitalise it. Mr Long- 
fellow has given us the best translations in the world from 
Swedish, German, Spanish, and Italian authors, and many 
of Ms best verses are avowedly suggested by proverl:» 
or sentences, or bits of old romance. A few words from 
an old French author give Mm the burden of the “ Old 
Clock on the Stairs;” a leaf out of Mather’s Magnadia 
Ghristi is rhymed into the “ Phantom SMp ;” the ballad 
of the Count Axualdos sets Mm dreaming over the secret 
of the sea; a verse of Euripides is the key-note to Ms 
“Yoices of the Night;” a few lines from Goethe gathw 


up the essence of the “Psalm of Life” Li the New 
World, but not of it, he dwells with almost wearisome 
fondness on the word “old.” Yolumes of old days, old 
associations that we cannot buy vith gold, quaint old 
cities, old poets and painters, sweet old songs, old haunted 
houses, dear old friends, the grey old manse. Nature the 
dear old nurse, dear old England, — on phrases and thoughts 
like these Ms fancy broods. American verse is fre- 
quently rough-hewn and audacious, sometimes obscure and 
pedantic, its novelty is often more striking than its truth. 
Every sentence that Longfellow has penned is as clear as 
crystel and as pure as snow. He wears his weight of 
learning lightly as a flower, and though he cannot create, 
he cannot touch without adormng. He seldom gives ns 
thoughts absolutely new, but he puts our best thoughts 
in the best language. Critics react against his popularity, 
and complain of Ms want of concentration and the con- 
ventionality of his epithets (a fault more rare in Ms later 
volumes); but Ms place as the laureate of women and 
children and gentle men is unassailable, and there are 
seasons when we prefer his company to that of the grand 
old masters, when we seek an anodyne rather than a 
stimulant — 

“ His songs have power to quiet 
The restless pulse of care. ' 

Longfellow’s command of verse alone proves him to be a 
genuine poet There are passages in the “ Arsenal,” the 
“ Occfultation of Onon,” the “ Buildiag of the SMp,” and 
the “Household Poems” unsurpassed in melody by aiiy in 
contemporary English verse, The introduction to “ Hiar 
watha,” the closing hues of “ Evangeline,” and some of 
the character sketches wMch preface the “Tales of the 
Wayside Inn,” have a music equally attractive aijd more 
decidedly original. The Mghest flights of Longfellow’s 
imagination are in the strangely-confused old-world story 
of the “ Golden Legend;” but the work on which Ms fame 
most securely rests is “ Hiawatha.” TMs poem, in wMoh 
a series of idylls are strung together on the thread of an 
idea common to Indian and Scandinavian legend, has that 
exhilarating flavour of nationality wanting in many of the 
author’s works, and it yields to none of them m artistic 
finish. The monotony of the verse is hke that of a 
bird’s song which has only two or three notes, and yet 
from its everlasting freshness never palls upon the ear. 
Most modern attempts to reproduce old ballads put new 
wine into old bottles; but the American poet has thrown 
himself as completely into the spirit of aboriginal western 
life as he has into that of GotMc paganism in the “ Chal- 
lenge of Thor.” Like CMbiabos the musician he is at 
home among the pine-groves and the prairies and “the 
great lakes of the Northland;” and 

“ IH the many sounds of Hatme 

Borrow svreetness from Ms siugmg.” 

Longfellow’s descriptions charm us more than they astonish. 
Inferior in luxuriance to those of “ Enoch Arden,” in in- 
tensity to those of “ Locksley Hall,” in subtilty to Brown- 
ing’s Italian pictures, they are superior in simplicity. If 
they do not adorn Nature as a mistress with the subjective 
fancies of a lover, they bring her before us as a faithful 
nurse, careful for her children. In “Evangeline” the poet 
follows the wheels of the emigrant’s waggon over 
“ Billowy bays of grass, ever rolling in sunshine and shadow;” 
and 

“ Over them wander the buffalo herds and the rik and the 
roebuck.” 

Hiawatha speaks of Nature with the familiarity of an 
inhabitant; there is no trace of the grandiose style of the 
tourist. In. the best episodes of the volume — as the 
account of the hero’s cMldhood and Ms Mends — of the 
wooing of Minnehaha — of the son of the evening star — of 
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tLo ghosts and the famine — the parable of human hfe, 
with its incidents of birth, love, and death — of civilisation 
and decay— IS told in a narrative of child-like tenderness 
as well as masculine grasp. Ho w'ho runs may read it, 
and yet the whole is lit up by an imagination like an 
aurora borealis. A recent New York critic ridicules tlie 
Eui'opean view of “ Hiawatha” as an Ameiican poem. It 
is true tlmt the feverish ardour of Wall Street has no 
place in its pages, but it is none the less manifestly 
transatlantic and siii generis. In celebrating lied Indian 
life, it inevitably discloses some of the features of the race 
which has come into close contact with that life. The 
New Zealand myth about the strength of the dead enemy 
passing into his conqueror applies heie. hir Dkon has 
dwelt very justly on the extent to which the abongmes 
of America have communicated their spirit to the pioneers 
before whom they have given way Hiawatha sings of 
the decadence of a piimitive people in strains that recall by 
their pathos the old British legends of the death of Arthur, 
bat has also a prophetic side; from the meeting-pomt of 
two races it looks before as well as after. 

Poe. More devoid of national sentiment and local coloiuuiig 

arc the remarkable verses of Edgar Allan Foe, to whom 
we have before referred as a romancer. If the aun of 
poetry bo to astonish or to fascinate, Poe takes a hioh 
rank among poets. Accoidmg to Woulsworth’s definition 
of tlio art, he has hardly a place among them at all Ho 
taichcs nothing, and living in one world wwites in another. 
All we know of the personahty of most of the authom we 
have named adds to the charm of their works. Regardmg 
Foe’s career it is otherwise. The vain and captious jea- 
lousy of his criticism is as repulsive as his graver defecta 
It has been said that he is the greatest of -ATnp.n V4 n 
writers in verse. This is an exaggeralnon of his powers 
only surpassed by his own exaggeration of them. It is 
trae, however, that by pure intensity of delirium he now 
and then takes a flight beyond th.it of any other Western 
licet. His “ Politian” is perhaps the stupidest fragment 
of a play that exists. But in his lyrics the fervour of Ms 
sympathy with himself makes artistic recompense for his 
want of sympaihy for others. The passion of “Annabel 
Lee" is at a white heat, and is pervaded by a true pathos, 
fhe class finish of the best of his verses is unsurpassed, 
and Ms musical cadences give a chann even to those wMch 
are comparatively meaningless. The “ Raven” is at the 
worst a marvellous piece of mechamsm; and the same deli- 
cacy of touch is everywhere visible in the rushing lines of 
“Annie,” “Eiilalie,” “UlaJnme," “Lenore" and the “City 
in the Sea.” The purity of those poems is one of their most 
remarkable features. Bythe side of the author’s life, they are 
like nuns in the convent of a disorderly city; hut they are 
at the same disadvantage — ^their isolation gives them an air 
of unreality. The “banners, yellow, glorious, golden," of his 
fancy “ float and flow” on the roof of an imagiuary palace. 

2. School op ^ieicah Scenert and Adventuee. 

Tlie French critic M. De Tocqueville remarks that, in 
democratic communities, where men are all socially insig- 
mficant, poetry wiU he less apt to celebrate mdividiS, 
but will inchne to dwell on external nature or on the ideas 
wMch concern mankind in general It will be either 
liryani. descriptive or abstract. The works of Mr Biyant, the 
earliest considerable American poet, help to vindicate the 
generalisation His “ Thanatopsis,” written fifty-five years 
ago, is perhai^ the masterpiece of Ms sombre contemplsr 
tive imagination. The reason why the author has never 
surpassed this effort of Ms youth is be found partly in the 
cast of Ms mind, characterised by a narrow greatness, and 
partly in the fact that, during the major part of his hfe 
be has been constrained to “ scrawl strange words with the 
Bdvbarous pen” as the editor of a daily newspaper: a feet 
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to -wMch, at the close of his “ Green River,” he lUiakes a 
tonchmg reference. Mr Bryant has lived iii tliroiigmg 
cities, an honest and energetic politician ; but in Ins leisure 
hours Ms fancy has roamed to breezy hills and valleys and 
the uiidulatiiig sea of the 2nairies. The perjietual antutnn 
of Ms wTitiiigs is pecuhar. He has written smoothly in 
vaiious measures, but he is never lively. An American 
Alastor, he lo-ves “ the air that cools the twilight of the 
sultry day” better than morning “clad in russet vest.” 

In the beautiful verses on the “ Death of the Flowers ” 
his ear catches a dirge in the wind 
■‘Tlie bouth winJ seai-ehes for the flowai’s whose fragmneo late 
he boie, 

Aud sighs to fhul theui m the wood and hy the stivain no 
mme ” 

The high rank grass of the meadow is to Ms eye the 
garniture of the graves of a race represented by his “ Dis- 
inten-ed Wamor.” His “ Evening Wind,” “ Forest Hymn,” 

“ Monument Mountaui," “ The Burial Flace," and “ The 
Fast," are set to tlie same slow music, and pervaded by 
the thought of life the avenue of death If we com- 
pare Ms “ Addi'ess to a Waterfowl" with Wordsworth’s or 
Shelley’s “ Skylark,” we aiipreciatc the monotony of his 
mind, wMch is like that of Cowper without Cowijer’s 
occasional vivacity. Mr Bryant stands on a high level, 
but the space he covers is limited; ho has no touch of 
humour, and only the distant jiathos of prevailing melan- 
choly, Master of hzs position where he is at home in the 
woo^, he loses his inspiration when he draws near his 
own cities. His nature-worship has a parallel in the 
feehng which animates some of the most grapMc passages 
in New England prose; as when Emerson writes— 

“At the gates of tlie forest, tlio surprised man of the world is 
forced to leave his city estimates of gieat and small, wise and 
foolish. The knapsack of custom falls off Ins hack with the liist 
step he makes into these precincts. Here is sanctity which shames 
our leligions, and leality which discredits our heroes ... We 
have ciept out of our crowded houses into the night and morning. 

.... The incommunicable trees hegiii to persuade us to live wife 
them, and jiuit onr life of solemn tulles. Here no history f»r chundi 
or state is interpolated on the dime sky and the iiuinortal jear." 

whole life and writings of the morbidly eccoiitric Tliowau 
genius H. D. Thoreau are a comment on the results of 
this one-sided spirit. It iiervados half the volumes of 
Theodore Winthroi?, a manlier though less original mind. • 

It has taken possession of the poetic advocate of Far 
Western and Avild Indian life, Joaquin Miller, whose 
“ Songs of the Sierras ” in their best passages add to 
Brymt’s descriptive power more of the fire of adventure, 
finMng exiiressiou in the quicker pulse of the verac. But the 
lyrics of this writer, though the vehicle of national thought, 
bear the mark of foreign iiifluenca Their cadences are 
echoes of Mr Swinburne. The impulse which made captive 
the “Scholar Gipsy," wMch the hero of “ Locksley Hall” 
wefcomes and then rejects, is a leading feature of Western 
literature. Imaginative and ardent minds, oppressed by 
what Mr Arnold calls “this strange disease of modern 
hfe," try to escape from the region nf the real drama into 
that of tile ideal lync, — “arva, beata petamus arva, divites 
et insulas,”— and have now and then endeavoured to convert 
It into an actual idyll, as when Thoreau buried himself iii 
a log hut by Walden lake, or Theodore Winthroj), leavim*' 

Ms ledgers in Now York, scoured over the ci-ags of Oregon'’ 
or Horne, with Ms “ Orion" still unsold, was found mining 
ID a quarry of New South Wales. But this enuffrd sjurit, 
when put into practice, ultuuaLely cures itself; a poet 
soon tires of working with Lis hands for a livelihood, film 
aspirations of Clough’s “ BotMe" are stifled by the vitmoi 
of a hard hfe, or terminate in the catastrophes of a 
fanaticism, such as Hawthorne has branded with bis genius 
in the BHhMe Uoimue. The philosopMcal rafugcas 
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find that the solitude they desired cliarms only by its 
contrast with the civihsation they have left; as the beauty 
of the sea is its contrast with the shore But this wander- 
ing impulse, strong in the ancient Greek and the modem 
English race, has colonised and civihaed the world: it is 
especially strong in the Anglo-American. The very restless- 
ness which makes his cities so noisy bid him long for a 
remoter rest, and this longing acts in conjunction with 
more material demands to drive him across the Mississippi, 
and pioneer the way to the Pacific. 

Emerson. 3. TkaNSCENDINTAL AJiTD EccENTMC SCHOOL. —The 
freshness which breathes through Mr Emerson’s essays 
reappears in his poems : but they are seldom so successful 
as Ms prose. Apart from the obscurity of their matter, 
which is great — ^for he has chosen verse as the vehicle of 
his remoter mysticism — they are defaced by frequent 
mannerisms and incongruities : most of them are wanting 
in melody, many in syntax. The writer seems to trust to 
providence for his rhymes, and changes his metres at will 
Nevertheless, Ms genius has a lyric side, and the imagina- 
tive sympathy with nature wMch makes Ms prose poetical, 
prevents his verse, even when awkw'ard, from becoming 
prosaic. The rippling of rivers, the sough of the pine, 
the murmur of die harvest, and the wMrr of insects per- 
vade and give life to his descriptions. A morning light is 
thrown over Ins happiest pages, and some of his quieter 
reflective pictures are not unworthy of the author of the 
“ Excursion.” Interleaved between the gold-dust of Alex- 
andrian rhapsody there are pieces that speak of a love 
that is neither “initial,” “daemonic,” nor “celestial,” but 
human. Of these, “ The Dirge,” “ In Memoriam,” “ The 
Farewell,” the lines “ To J. W.,” “ To Ellen,” and the 
“Threnody,” are the most conspicuous. The prevailing tone 
of the greater part of Emerson’s poetry is cheerful Unlike 
those of Bryant, his “woodnotes” are those of ilie spring. 

“ Thousand minstrels wake uithm me, 

Our music’s on the hills,” 

is tlie peiqictual refrain of the exulting worsMpper of 
nature. His lines entitled “Good-bye, proud World,” 
breathe the hermit-lilce spirit of Quarles or Andrew Mar- 
vell; but tbe Puritanism of older days has here assumed 
another shape. There are other pieces relating to the 
intercourse of men with each other showing a keen obser- 
vation of common hfe and sound worldly wisdom, in neat 
quatrains and a few vigorous poKtical songs. The “Hymn 
on Concord Monument” is strong and dignified, while the 
versos relating to the civil war address the nation in forcible 
terms botli of warning and encouragement. Those prac- 
tical manifestoes are the more striking from the fact that 
they are printed by the side of others proclaiming in tran- 
scendental enigmas the emptiness of transitory things, 
the fixity of fate, and the doctrine of the absorption of 
the individual in the infinite. 

Whitman Mr Emerson was one of the first to praise the extra- 
ordinary rhapsodies of Mr Walt Whitman, wMch have 
since attracted too much attention to be passed wilbout 
notice. But although this author on various occasions 
displays an uncouth power, Ms success is in the main 
owing to the love of novelty, wildness, and even of ab- 
surdity, wMoh has infected a considerable class of critics 
and readers on both sides of the Atlantic. Mr Whitman 
does not write in verse; he discards not only rhyme, but 
aB ordinary rhythm. WisA there is of the latter seems to 
come by accident in lines of various length, and arranged 
either on no principle or on one wMch we have failed to 
discover. “ The Leaves of Grass” is redeemed by a few 
grand descriptive passages from absolute barbarism both 
of manner and matter. It is a glorification of nature in 
her most unabashed forms, an audacious protest against aB 
that civilisation has done to raise men above the savage 


stata The “ Drum Taps,” a set of generally vigoron*. 
pictures of the war, are less objectionable; the dirge on 
Lincoln in particular has many qualities of a noble elegy,— 
the imagery is rich though sometimes fantastic, and tliore 
is here and there a wild music in the composition, — but it 
is still defaced by pedantic words and unjustifiable, because 
unnecessary, novelties of phrase. 

4. Patriotic autd Political Poetry. — The as.sertion 
of Henri Beyle, that politics are hke a stone tied round 
the neck of literatm-e, must be accepted with a reservation ; 
for if the son^ make the laws, the battles often malce the 
songs or a nation. The growth of a history on their own 
sod is, in the minds of most Americans, a requisite to the 
full development of national art. English history inade- 
quately supphes the desired background, for they cannot 
associate it with what they see around them, hlemories 
of the Bevolution war have, during this century, been 
recalled in some stirring verses, as “ Paul Eevere’s Piide,’* 
in Mr Longfellow’s “ Wayside Inn;” but the most effective 
national poetry has been suggested by more recent events. 

Tbe “ Biglow Papers,” a series of metrical pamphlets, born Iiiimil. 
of the last great social and pohtical struggle of the New 
World, are among the most onginal contributions to its 
literatura Mr James Bussell Lowell is the author of 
several volumes of miscellaneous verse. His earlier efforts, 
buoyant and vigorous, but bearing the marks of haste, 
display more impetuosity than power. His genius every- 
where appears in contrast to Bryant’s. Far from shrinking 
mto sohtary places, he loves great cities and their cries, 
and sets them to rhyme with hearty good-will. WTien he 
goes into the country, it is on a “ day in June,” to have 
his blood sent faster through his veins by the spring 
morning, and not to dream among the autumn w'oods of 
“ Thanatopsis.” His “ AHegra,” “ Fountain,” and “ Indian 
Summer Reverie,” are marked by tbe same jubilant energy 
and the same apparent carelessness. Mr Lowell’s diffuse- 
ness is only half redeemed by Ms fluency. He writes 
cmrmte calamo; and, unchecked by any spirit of reverence, 
contemns what he is pleased to call “the blaspheming 
past” and the “dotard Orient.” In dealing with the 
forms of nature around Mm, he shows a keen eye and a 
fine sense of analogies: his images drawn from Mstoiy are 
less successful. Few Americans know how to use the 
dassi(» with reticence, and Mr Lowell’s pages are infected 
with schoolboy commonplaces. His “ Ode to Freedom,” 

“ The Present Crisis,” with other semi-pohtical and social 
pieces, are noble and stirring platform verse, but they will 
not bear analysis. His “Irene,” “Requiem,” and “Beg- 
gar Bard" are marked by genuine sentiment and true 
pathos. But the prevailing flaw of Ms earlier and later 
serious poems — as “The Cathedral,” and “Under the 
Wmows,” is the confusion of inspiration with aspimtion. 

In the “Fable for Critics,” wMcb may be compared wfith 
Leigh Hunt’s “ Feast of the Poets,” he breaks ground on 
the field in wMch he has found Ms harvest. The merit of 
this piece lies in its candour and the general fairness of its 
criticisms, in the course of wMch “ the whole tuneful herd” 
of American authors are reviewed with good-humoured 
bantra*. In several instances, as in the following, he shows 
himself alive to the defects which he shares with the 
majorily of his countiymen — 

“Neal wants balance ; he throws his mind always too far, 

And whisks out flocks of comets and never a star; 

He has so much muscle, and longs so to show it, 

That he sbips himself naked to prove he’s a poet.” 

The author’s style is rapid and sparkling; his points fol- 
low one another like the sparks from a Leyden jar ; his 
love of freedom and truth and detestation of pretence are 
always admirablo; but his earlier poems are constantly 
defaced by violences. 
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Mr Lowell informs ns tliat the Mexican war, wMcli lie 
TL'i^anlcd as a emno pcrjictrated in behalf of slavery, led to 
the publication, in 184G, of the first of his series of “Big- 
low Papers.” After an interval of thirteen years, the 
second began to appear in 1861, and closed with the war 
in 1805. In his preface to those remarkable productions 
the author makes a successful defence of the language in 
which they are -written. The more homely standard of 
the present as compared -with those of tho last century 
give countenance to his mottoes — “ Unser Sprach ist auch 
ein Sprach,” and “Vim rebns aliquando ipsa verborum 
liiimihtas affert.” The essential to the use of a 'patou is 
that it be natural to the -writer. Mr Lowell has taken 
pains to show that the peculiarities of the Yankee dialect 
are not indigenous; that the pronunciation and meanings 
given to familiar words, and the employment of -words now 
unknown in England, are authorised by the example of 
our elder classics. Wo are more concerned to know that 
he has been happy in his use of the words and^ phrases in 
question. The popularity of his work is in this respect a 
voucher for his success. The rural dialect seems to suit 
his genius better than the English of his universi^. ^ The 
quasi-draniatic form he has adopted confines within limits 
a too discursive fancy. The letters of Mr Sawin are excel- 
lent examples of the form of satire in winch contemptible 
quahtios are stripped of their varnish by the sheer effrontery 
of the wearer. The style of the hook is more trenchant 
and better matured than that of Lo-well’s other works, and 
it is really humorous. The humour of ^ the “ Biglow 
Papers” is broad and ob-vious. They derive their force 
from tho incisive expression given to the sentiments shared 
by the author -with a large section of his countrymen; and 
the hnes moat frequently quoted owe everything to a 
startling directness, something bordermg on irrevermce. 
Mr Lowell’s poetical powers are set on fire by political 
zeal, and his animosity sharpens the edge of Ms most 
effective verse. The satiric scorn of the hnes put mto the 
mouth of Calhoun, with the speeches of Garrison, Phillips, 
and Sumner, helped to hasten the irrepressible conflict of 
the contending forces in the Western Continent. The 
second series of the “ Biglow Papers" are animated by the 
spirit of an uncompromising Umonist as -well as that of 
an Abolitionist. In these the poet’s patriotism glo-ws -with 
a deeper fervour, and his songs rise out of the battlefield 
“like rockets diuv’ by their own bumin’.” The graver 
poetry of this volume reaches a higher standard than -the 
author has elsewhere attained. The short mial romance 
entitled “The Courtin’” is one of the freshest bits of pas- 
toral in the language. The stanzas beginning “ Under the 
yallar pinp.a I house,” and ending “ A nation saved, a race 
delivered,” are his miasterpieces. 

Mr John Greenleaf Whittier is the political lyrist par 
&Dcdl&ice of America; and the best of his lyrics have a 
verve, swing, and fire that impart to the reader a share of 
the writer’s enthusiasm. His verse, rapid as a torrent, is 
perpetually overflowing its banks. ITo one stands more 
in need of the advice once given to Southey, “ squeeze out 
the whey;” and to no works more than to his is the 
ma-riTn trXeov ’^fuerv mvTos more applicable. There are 
few more graceful tales ia verse tlm those of his “Tent 
on the Beach.” They are remarkable for their smooth- 
ness and quiet beauty of sentiment. The music of “Biver- 
mouth Bocks,” “ Eevisited,” and the “ Grave by the Lake” 
recalls that of LongfeHo'w’s best ballads. The most strik- 
ing is the “ Brother of Mercy,” Piero Luca, who, like Abu 
Ben Adhem, loves his feUow-men. The same trust in the 
divine love which is the sum of Whittier’s ardent faith, 
appears in the beautiful verses entitled “The Eternal 
Goodness ” and “ Our Master.” The strongest lines in the 
book, addressed to “Thomas Starr King," hpre the rare 


merit of condensation. Of Whittier’s national lyrics, the 
most powerful is “Laus Deo,” the burst of acclamation 
suggested by the passing of Lincoln’s constitutional amend- 
ment. His narrative power is best illustrated in “ Maud 
Muller,” an original and more innocent version of Brown- 
ing’s “ Statue and the Bust,” spnngmg up in an American 
meadow. 

V. — Summary. 

The critics of one nation must, to a certain extent, 
regard the works of another from an outside point of 
view. Few are able to divest themselves wholly of the 
influence of local standards; and this is pre-eminentlj 
the case when tho early efforts of a young country are 
submitted to the judgment of an older country, strong in 
its prescriptive nghts, and intolerant of changes the 
drift of which it is unable or unwilling to appreciate. 

critics are apt to bear do-wn on the -writers and 
thinkers of theN ew World with a sort of aristocratic hauteur ; 
they are perpetually reminding them of their immaturity 
and their disregard of the golden mean. Americans, on 
the other hand, are impossible to please. Ordinary 
men among them are as sensitive to foreign, and above 
oU to British, censure, as tho imtahile genus of other lands. 
Mr Emerson is permitted to impress home truths on his 
countrymen, as “Your American eagle is veiy well; but 
beware of the American peacock." Such remarks are not 
permitted to Enghshmen: if they point to any flaws in 
transatlantic manners or ways of thinking with an effort 
after politeness, it is “ the good-natured cynicism of woll- 
to-do age;” if they commend transatlantic institutions or 
achievements, it is, according to Mr Lowell, “ with that 
pleasant European air of self-compHment in condescending 
to be pleased by American merit which we find so con- 
ciliatmg” Now that the United States have reached 
their full majority, it is time that England should cease 
to assume the attitude of their guardian, and time that 
they should cease to be on the alert to resent the assump- 
tion Foremost among the more attractive features of 
transatlantic hterature is its freshness. The authority 
which is the guide of old nations constantly threatens to 
become tyrannical: they wear their traditions like a chain; 
and, in the canonisation of laws of taste, tho ^ creative 
powers are depressed. Even in England men write undex 
feed conditions ; with the fear of critics before tbeir eyes, 
they are all bound to cast their ideas into similar moulds, 
and the name of “free-tkinker” has grown into a term of 
reproach. Bunyan’s Filgrim's Progress is perhaps the 
hist Eng b’ah book written without a thought of being 
reviewed. There is a gain in the habit of self-restraint 
fostered by this state of things ; but there is a loss in the 
consequent lack of spontaneity; and something may be 
learnt from a literature which is ever ready for adventures, 
in America the love of uniformity gives place to im- 
petuous impulses : the most extreme sentiments are made 
audible, the most noxious “ have their day, and cease to 
be;” and truth being left to -vindicate itself, the overthrow 
of error, though more gradual, may at last prove more 
complete. A New England poet can w^rite with confi.- 
dence of his country as the land 

“■Where no one suffers loss or bleeds 
Por thoughts that men caE heresies.” 

Another feature of American literature is its comprelm- 
meness: -what it has lost in depth it has gained in breadth. 
Addressing a vast audience, it appeals to universal sym- 
pathies. In the Northern Sta-^, where comparatively 
few have leisure to -write well, almost every man, woman, 
and child can read and does read. Books are to be found 
in every log-hut, and public questions are discussed by 
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every scavenger. During the war, when the Lowell fac- 
tory girls were -writing verses, the “ Eiglow Papers” were 
being recited in every smithy. The consequence is, that 
(setting aside the newspapers) there is little that is sec- 
tional in the popular religion or literature j it exalts and 
despises no class, and almost whoUy ignores the lines that 
in other countries di-vide the upper ten thousand and the 
lower ten million. Where manners make men the people 
are proud of their peerage, but they blush for their boors. 
In the N^ew World there are no “ Grand Seigniors,” and 
no human vegetables; and if there are fewer giants, there 
are also fewer mannikins. American poets recognise no 
essential distinction between the “ Village Blacksmith” and 
the “caste of Vere de Vere.” Burns speaks for the one; 
Byron and Tennyson for the other; Longfellow, to the 
extent of his genius, for both. The same spirit which 
glorifies labour denounces every form of despotism but that 
of the multitude. American slavery, being an anachron- 
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ism based on the antipathies of race, was worse than 
Athenian slavery. But there is no song of an Atheman 
slave. When the ancients were unjust to their inferiors, 
they were so without moral disquietude : the lie had got 
into the soul. Christianity, which substituted the word 
“ brother ” for “ barbarian,” first gave meaning to the word 
“ humanity.” But the feudalism of the Middle Ages long 
contended anccossfuUy against the higher precepts of the 
church : the teaching of Froissart held its ground against 
that of Langland. The hero-worship of the greatest living 
British author is apt to degenerate into a reassertion of the 
feudal spirit. The aspirations of the West point, on the 
other hand, to a freedom which is in danger of being cor- 
rupted by licence. But if the vulgarism of demagogic 
excess is restrained and overcome by the good taste and 
culture of her nobler minds, we may anticipate for the 
literature of America, under the mellowing infiuences of 
time, an illustrious future. (j. s.) 


AMERIGO VESPUCCI. See Vespucci. 

AMERSFOORT, a to-wn of HoUand, in the province of 
Utrecht, situated 12 miles E.N.E. of the city of that name, 
on the Eem, which here is navigable. It contains a town- 
house, several churches — Protestant and Roman Cathohc 
— a court of primary jurisdiction, a Jansemst college, an 
industrial and several other schools. Woollen goods, 
cotton, silk, glass, and brandy are the chief manufactures, 
and there is a large trade in corn, tobacco, and dried 
herrings. Amersfooxt received its municipal privileges in 
1249. It was taken by the Archduke Maximihan in 
1483, and by the French in 1672 and in 1795. Popula- 
tion, 13,200. 

AMERSHAM, or Agmondesham, an old market to-wn 
in Buckinghamshire, pleasantly situated in the valley of 
the Misbourn, a smaU tributary of the Colne, 32 r^es 
from Buckingham, and 26 from London, It consists 
chiefly of a main street crossed by a smaller one ; and 
possesses a handsome church, containing some beautiful 
monuments, several dissenting places of worship, a to-wn- 
hall, biult in 1642 by Sir William Drake, and a grammar 
school. It has manufactures of black lace, cotton, straw- 
plait, wooden chairs, flour, and beer. Edmund Waller, 
the poet, was horn near Amersham, and sat for the 
borough, which sent two members to parliament until 
1832. Population of parish in 1871, 3269, 

AMES, Fisheb, an eminent American statesman and 
political -writer, son of Nathaniel Ames, a physician, was 
born at Dedham, in Massachusetts, on 9th April 1768. 
He studied at Harvard college, where he graduated in 
1774. After practising the law for some little time, he 
abandoned that profession for the more congenial pursuit 
of politics, and in 1788 became a member of the Massa- 
chusetts convention for ratifying the constitution. In this 
assembly he bore a conspicuous part, and in the next year, 
having passed to the house of representatives in the state j 
legislature, he distinguished himself greatly by his elo- 1 
quence and sprightliness and readiness in debate. Dur- 
ing the eight years of Washington’s administration he 
took a prominent part in the national councils ; and on 
Washington’s retirement, he returned to his residence at 
Dedham to resume the practice of the law, which the state 
of his health after a few years obliged him to relinquish. 
He still continued his Hterary labours, and published 
numerous essays, chiefly in relation to the contest between 
Great Britain and revolutionary France, as it might affect 
the liberty and prosperity of America. Four years before 
his death he -was chosen president of Harvard college, an 
honour which his broken state of health obliged Imn to 


I decline. He died on the 4th July 1808, admired and 
respected by his countrymen from the brilliancy of his 
talents and his private virtues. His writings, which abound 
in sparkling passages, displaying great fertility of imaginar 
tion, were collected and pubhshed, with a memoir of 
the author, in 1809, by the Rev. Dr Kirkland, in one large 
octavo volume. A more complete edition in two volumes 
-was published by Ms son, Seth Ames, in 1854. 

AMES, Joseph, author of a valuable work on the pro- 
gress of printing in England, called Typogra/phical Antir 
qmties (1749), wMch is often quoted by bibliographers. 
He was bom m 1689, and died in 1759. The best eitions 
of hM work are those published -with the additions of 
Herbert (1786-90), and of Dibdin (1810-16). These both 
indude a life of Ames -written by Mr Gough. 

AMES, William, DD. In the Latinised form of 
Amesius this distinguished English theologian is now 
better kno-wn on the Continent than in our o-wn country, 
through works that were a power in their day, and are not 
yet spent of their force. He was born at Ips-wich, Suffolk, in 
1576. He received an excellent education at the grammar 
school of Ips-wich ; and proceeded next to the university 
of Cambridge, where he was entered of Christ's college. 
From the outset, as to the latest, he was an omnivorous 
student. Entering half-carelessly into the church where 
the great Master William Perkms was the preacher, he 
was, under the sermon, roused and alarmed in such fasldon 
as was not rare under so burning and intense an orator as 
Perkins. Like another Nicodemus he visited the vener- 
able preacher, and was taught and comforted so as never 
through life to forget Ms interviews with the “ old man 
eloquent.” Perkins having died at a ripe old age, was 
succeeded by one of kindred intellect and fervour, Paul 
Bayne, and Ms frieudsMp also was gained by Ames. He 
proceeded B.A. and M.A. in due course, and was chosen 
to a fellowsMp in Christ’s college. He was universally 
beloved in the uuiveraity. His own college (Christ’s) would 
have chosen him for the mastersMp ; but a party-opposi- 
tion led to the election of a Dr Carey, who at once sought 
a quarrel by arraigning Ames for disappro-ving of -the sur- 
plice and other outward symbols. Not succeeding by 
threats of expulsion, wMch were illegal and powerless, the 
master resorted to transparent flattery. Ames stood firm, 
was led to re-examine former opinions, and the result was 
that more absolutely than ever he decided against con- 
formity. Nevertheless, he preached in season and out of 
season, and always wi^ profound impression. One ser- 
mon became historical in the Puritan controversies. It 
was delivered cm St Thomas’ day, before the feast of Christ’s 
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nativity, and in it he rebuked sharply Lusory Lotts and I 
the “ heathenish debauchery ” of the students during the 
twelve daj’-s ensuing. His exposures and scathing denun- I 
ciatioiis won thunders of applause, but there were sheathed 
ill them lightnings of wrath among the High Church party 
He was summoned befoie the vice-chancellor and whole 
senate of the university. He appeared, and in presence of 
as brilliant an assembly as ever met in the congregation- 
house, defended himself triumphantly. Nonconformity, 
admittedly in lesser tilings, was regarded as excluding him 
from the Church of England. He left the university, 
and would have accepted the great church of Colchester m 
Essex, but the relentless bishop of London refused to grant 
institution and induction. Like furtive persecution awaited 
him olsew'here, and at last he passed over to Holland. To 
leave England was not so shuple or easy a tlmg then, and 
Ames had to disguise him self for safety. His disguise was 
singularly timed, for it produced an incident that has long 
been worked into the very fabric of church history in Eng- 
land and Holland. Coincident ivith his arrival at Hotterdam 
a congress of theologians — Hemonstrant and non-Remon- 
strant — vraa being held. Ames went into the meetmg in 
his “ habit of a fisherman, with his canvas slops about Ms 
body, and a red cap on his head ” As the debate pro- 
ceeded, the English visitor rose and craved permission to 
oppose Grevinchovius — a theologian long smee in oblivion, 
but a tower of strength in heresy at that day — in Latin. 
The Hemonstrant champion was rather taken aback at first, 
but jeered and filouted the plain countryman, “hke an- 
other Goliath scorning David.” The question was the old- 
new one of the “ self^otermining power of the human will 
to spiritual good, without any need of the previous effica- 
cious operations of divine grace ’’ Ames bore his op- 
ponent’s gibes at his dress, and overwhelmed Mm with Ms 
logical reasoning from Phil. ii. 1 3, “ It is God that worketh 
in us both to will and to do.” The fisherman-contro- 
versialist made a great stir, and from that day became 
known and honoured in the Low Countries. Subsequently 
Ames entered into a controversy in print with Grevin- 
chovius on universal redemption and election, and cognate 
problems. He brought together all he had maintained in 
Ills Garonis ad Collationem Ilagiensem — ^his most master- 
ful book, wMcIi figures largely in Dutch church history. 
At Leyden, Ames became intimate vdth the venerable Mr 
Goodyear, pastor of the Enghsh church there. While thus 
resident in comparative privacy he was sent for to the 
Hague by Sir Horatio Yere, who appomted Mm a minister 
m the army of the states-general, and of the English 
soldiers in their service, a post held by some of the greatest 
of England’s exiled Puritans. He married at the Hague a 
daughter of Dr Burgess, who was domestic pastor of Yere. 
On his father-in-law’s return to England, Ames succeeded 
to his place It was at this time he began his memorable 
controversy with Episcopius, who, in attacking the Ooronis, 
railed against the author as having been “ a disturber of 
the public peace in Ms native country, so that the English 
magistrates had banished him thence j and now, by Ms 
late printed Coronis, he was raising new disturbances in 
the peaceable Netherlands.” It was a miserable libel. Mr 
Goodyear being present in the lecture-room when Epis- 
copius vented Ms malice, there and then rebutted Ms 
charge against Ms absent friend None the less did the 
controversy proceed. Ultimately Ames reduced the Re- 
monstrants to silenca The Cormis had been primarily 
prepared for the Synod of Dort, which sat from November 
1618 untn May 1619. At this celebrated synod the posi- 
tion of Dr Ames, if an extremely honourable, was a 
peculiar one. The High Church party in England had in- 
duced the king to interfere and bring about Ms removal 
from the Hague, on the ground of his uonconfonuity j but 
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he was still held, deservedly, in such reverence that it wat 
arranged he should attend the synod informally. Through- 
out its sittings Dr Ames appears to have been the most 
active and influential of the foreign divmes. It is a 
sorrowful fact that, from 1611-12 onward, Ames was 
mtorfered with harassingly by the High Church party in 
England. Twice over, when chosen professor, the most 
envenomed opposition was led from England. He was 
kept from the university of Leyden j and when later in- 
vited by the state of Enesland to a professoriate at Franeker, 
the persecution was renewed, but this time abortively. 
He was installed at Franeker on 7th May 1622, and de- 
livered a most learned discourse on the occasion on “ Urim 
and Thummim.” He soon brought renown to Franeker as 
professor, preacher, pastor, and theological writer. He 
prepared his Medulla Tlieologka for Ms students. His 
Gams Gonscientice followed. Both these treatises left their 
mark on the thought of the century, ^ His “ Cases of Con- 
science” was a new thing in Protestantism. The work shows 
much insight mto human nature, and may be favourably 
compared with the bulkier Buctor Bubitantxum. Having 
continued twelve years at Franeker, Ms health gave way, and 
he contemplated removal to New England. But another 
door was opened for him. His Enghsh heart yearned for 
more frequent opportunities of preacMng the gospel to his 
fellow-countrymen, and an invitation to Rotterdam gave 
him such opportunity. His friends at Franeker were 
passionately opposed to the transference, but ultimately 
acquiesced. At Rotterdam he drew all hearts to him by 
Ms eloquence and fervour in the pulpit, and his urepres- 
sible activity as a pastor. Home-controversy engaged him 
again, and he prepared Ms Fresh Suit agaimi Cerevionies — 
extrinsically having the distinction of being the book which 
made Richard Baxter a Nonconformist. It was posthu- 
mously published. He did not long survive his removal^ to 
Rotterdam. Having caught a cold from a flood which 
drenched Ms house, he died in November 1633, in Ms 
fifty-seventh year. 

Few Enghslimon have exercised so formative and con ti oiling an 
iTifli iATinH on contmental thought and opinion as Dr Amos Ho was 
a master on theological controversy, slumning not to cross swords 
•with the formidable Bellannine. He was a scholar amon^ scholars, 
being furnished with extraordinary resources of learning His 
works, which oven the Biographia Britannica (1778^ testifies, ■nvi’o 
famous over Europe, were collected at Amsteidam in 5 vols. 4to. 
Only a very small proportion were translated into his mother tongue. 
His Lectimes in omTies Fsalmos Bavidis (1635) is exceedingly sug- 
gestive and terse in its style, reminding of Bengcl’s Onovimi, as 
does also his Commentariits viriusqiie Episi. S. Petri. His 
‘‘Kephes" to Bishop Morton and Dr Burgess on “Ceremonies" 
tdl ns that even lanship could not prevent him from “ contending 
earnestly for the faith.” (John Quicks MS leones Sacras Anglicanas, 
who givM the fiabM-Tnan anecdote on the personal authority of oiio 
who ■was present ; IJrook’s Puritans, vol. in. pp. 405-8 ; Win- 
wood’s Memorials, vol. iii. pp. 346-7 ; Neal’s Puritans; Fullei’s 
Cambridge {Christ’s College) ; Sylvester’s ii/eo/JJaaicr, part i. pp. 
13, 14 ; Biogr. Brd., vol. i. pp. 172-3 ; Mather’s New England, 
book lu ; Palmei’s Nonconf. Memorial. ; Mosheim’s EeeUs. Ilxst., 
who mistakenly calls him a Scotsman; Hanburg, s.v . ; Golleetxons 
of the Massachusetts Historical Society, vol. -vi., fourth series, 1863, 
pp. 676-7.) (A. B. G.) 

AMESBURY, an old town in Wiltshire, on the Avon, 

I 8 miles north of Salisbury, and 78 west of London. It 
is an ill-built place, ■with little trade. It contains an old 
parfeh church, wMch probably belonged to an abbey, a 
chapel for the Wesleyan Methodists, and a beautiful house 
erected by Inigo Jones for the Duke of Queensherry. 
Near Amesbury are Stonehenge, and Milston, where Addi- 
son was bom. Population, 1169. 

AMETHYST, properly, is only a variety of quartz or 
rock-crystal distinguished by its fine violet-blue or purple 
colour. This tint seems to he caused by a minute mixture 
of the peroxide either of iron or of manganese, and is lost 
when the stone is exposed to the action of the fire. It 
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tlion changes through yellow and green to colourless; 
and in this condition is often sold for the aquamarine or 
topaz. Amethyst is generally found in thick columnar 
masses, of short hexagonal pnsms terminating in pyramids. 
The faces, especially in Brazilian specimens, are often 
marked by zig-zag or undulating lines, and the colour m 
many is similarly disposed, showing a peculiar internal 
structure in the stone. It has been proposed to name all 
varieties of quartz, whether coloured or uncoloured, show- 
ing this peculiarity, amethyst, but without sufficient reason. 
Amethyst, according to Pliny, got its name, d/ie^uoros, from 
its supposed power of preventing drunkenness. Though 
not a true gem, it was formerly much valued as an orna- 
mental stone, but has greatly dcchned in value m the 
present century, being obtained in great abundance from 
BraziL There it is often white or yellow, and named topaz. 
The finest blue stones are found in Ceylon and Siberia; 
and less remarkable ones in many places in Europe, India, 
and Austraha. Amethysts may be counterfeited by glasses, 
to which the proper colour or stain is given by mineral 
matter. There were fine ones made in France about the 
year 1690, which even imposed on connoisseurs, but with 
the decrease in price there is now less danger of such 
deceptions, 

AMHEEST, a district and city within the Tenasserim 
division of British Burmah, and within the jurisdiction of 
the chief commissioner of that province. The District 
forms a narrow strip of land between the Indian Ocean 
and the mountains which separate it from the independent 
kmgdom of Siam. It lies m 16® N". lat., 98® S long., 
and consists partly of fertile valleys formed by spurs of 
the mountain system which divides it from Siam, and 
partly of a rich alluvial tract created by the great rivers 
which issue from them. The most important of these are 
the Salween river and the Houng-da-raw Khyoung. The 
river highways bring down inexhaustible supplies of rice 
to Mauhnain, the chief town of the district, as also of the 
province of Tenasserim, and the second city in British 
Burmah. The district comprises an area of 16,144 square 
miles, of which 346 are cultivated, 4889 are capable of 
being brought under cultivation, and the remaining 9909 
square miles are rehumed as uncultivable. The population 
in 1872 numbered 235,738 souls, occupying 38,945 houses, 
and consisting of 203,774 Buddhists, 16,698 Hindus, 
12,279 Mahometans, and 4081 Christians. The town of 
Mauhnain contains 63,663 inhabitants. The rainfall is 
very heavy, 245'85 inches being registered in 1871-72. The 
temperature is uniform, but not excessive, and averaged 
83® at 2 p.M. throughout the month of May 1871, 80® at 
2 p.M. throughout July, and the same at 2 p.m. through- 
out December 1871. 

Amherst Town, situated in the district of the same 
name, about 30 miles south of Mauhnain. It was founded 
by the En glish in 1826 on the restoration of the town of 
Martaban to the Burmese, and named in compliment to 
the Governor-General of India who projected it The 
proclamation inviting the natives to people the town was 
wen adapted to the character and capacities of those whom 
it addressed. The inhabitants of the towns and villages 
who wish to come shall be free from molestation, extortion, 
and oppression. They shall be free to worship as usual, 
temples, monasteries, priests, and holy men. The people 
go and come, buy and sell, do and live as they 
please, conforming to the laws. Li regard to slavery, 
since all men, common people or chiefs, are by nature 
equal, there shall be under the English government no 
slaves. Whoever desires to come to the new town may 
come from aU parts and live happy, and those who do 
not wish to remain may go where they please without 
liindrance.” Shortly after its settlement Ae number of 
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houses amounted to 230, and the population to 1200, 
Large teak forests abound in its neighbourhood, and the 
timber is exported in considerable quantities. The harbour, 
though large and capable of accommodating ships of any 
burden, is difficidt of access, and dangerous during the 
south-west monsoon, Amherst town has been eclipsed by 
the rapidly rising city of Maulmain, which has absorbed to 
itself the trade and mercantile enterprise alike of Amherst 
district and of the Tenasserim province. 

AMHEEST, a post township of Hampshire county, 
Massachusetts, United States. It is a picturesque village 
intersected by two branches of the Connecticut river. 
Its water-power is utilised for manufactories of machinery, 
edge tools, cotton goods, paper, &c ; but it is principally 
known as the seat of Amherst college, a valuable mstitu- 
tion founded in 1821, mainly for the purpose of educating 
poor and pious young men for the ministry. The charity 
fund is large, and pays the tuition fees of forty or fifty 
students. The facidty of the college consists of eighteen 
professors, beside the president. The number of students 
m 1873 was 261. The buddings of Amherst college aio 
situated on a hdl at the southern extremity of the village. 
An octagonal building in advance of the line of college 
halls is devoted to the purposes of a museum. Some of 
the collections are of great value, especially those in the 
palaeontological department. The Massachusetts Agri- 
cultural school, founded in 1863, has also its seat at 
Amherst. Its handsome buildings are on the edge of a 
nch plain from which fine views are obtained of the moun- 
tains on the west and soutL There is a large farm for 
experiment attached to the school, which is esteemed one 
of the best in America. The population of Amherst in 
1870 was 4036. 

AMHERST, Earl (William Pitt Amherst), born m 
1773, was the nephew of Jeffery Amherst, who, for his 
services in America, where he was commander-in-chief at 
the time of the conquest of Canada, was raised to the 
peerage as Baron Amherst in 1776. The patent of nobility 
was renewed in 1788 with remainder to the subject of this 
notice, who succeeded to the title in 1797. In 1816 he 
was sent as ambassador extraordinary to the court of China, 
with the view of establishing more satisfactory commercial 
relations between that country and Great Britain. On 
amving in the Peiho, he was given to understand that he 
could only be admitted to the emperor’s presence on condi- 
tion of performing the a ceremony which Western 

nations hove always considered degrading, and which is, 
indeed, a homage exacted by the Chinese sovereign from his 
tributaries. This Lord Amherst, following the advice of 
Sir George T. Staunton, who accompanied him as second 
conunissioner, refused to consent to, as Lord Macartney 
had done in 1793, unless the admission was made that his 
sovereign was entitled to the same show of reverence from 
a mandarin of his rank. In consequence of this he was not 
allowed to enter Peking, and the object of his mission was 
fraslrated. His ship, the " Alceste,” after a cruise along tho 
coast of Corea and to the Loo-Choo Islands, on proceeding 
homewards was totally wrecked on a sunken rock in Caspar 
Strait. Lord Amherst and part of his shipwrecked com- 
panions escaped in the ship’s boats to Batavia, whence relief 
was sent to the rest. The ship in which he returned to , 
England in 1817 having touched at St Hdena, he had > 
several interviews with the Emperor Hapoleon (Ellis’s 
Proceedings of the Late jEmhassy to Ohma, 1817; MTieod’s 
Narrative of a Voyage in M.M.S. Alceste f 1817). Lord 
Amherst held the office of governor-general of India from 
August 1823 to February 1828. The principM event of 
his government was the Burmese war, resulting in the 
cession of Aracan and Tenasserim to Great Britain. Ha 
was created Earl Amherst of Aracan in 1826. On his 
I. — 93 
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return to England lie lived in retirement till Ins death in 
March 1857. 

AMHU11ST, NicnoLAS, an English poet and political 
wriLer of the 18th century, was born at Marden in Kent, 
and entered (1716) at St John’s college, Oxford, from 
which he was expelled, ostensibly for libertinism and 
irregular conduct, but really, according to his own state- 
ment, on account of the liberality of his opinions. Ketain- 
ing great resentment against the university on this account, 
he gave expression to his feeling in a poem published m 
1724, called Oculus Britanjiice, and in a book entitled 
Terra Fdius. He published a Miscellany of Poems, sacred 
and profane; and The Goiivocatioyi^ a poem in five cantos, 
which was a satire on tho bishop of Bangor’s antagonista 
But he is best known for tho share ho had in tho political 
paper called The Gruftsiwm, which he conducted for 
several years. It attained a circulation of 10,000 or 12,000 
copies, and had very considerable influence in inflaming 
popular opinion against Sir PLobei-t Walpole, and in bring- 
ing about tho political change of 1742. Amhurst’s party 
made no provision for him, however, on their accession to 
power, and their neglect is supposed to have hastened his 
death, w’hich occuircd at Twickenham on the 27th April 
1742. 

AMIANTHUS (unstained, from a privative, and /iiaim, 
to stain), the best known and most beautiful of the 
asbestos class of substances. See Asbestos. 

AMICI, Giovanni Battista, a celebrated designer and 
couistructor of optical instruments, was born at Modena in 
1784. While studying mathematics at Bologna, he 
acquired a taste for astronomical science, and devoted 
himself early in life to tho improvement of astronomical 
instruments -with groat ingenuity and success. For the 
specula of his reflecting telescopes he prepared a very hard 
alloy, capable of receiving and retainmg a fine polish, and 
to prevent spherical aberration he wrought the specula into 
an elliptical form. About 1812 he undertook the con- 
struction of a telescope with a five-foot speculum, and tho 
gun-foundry at Pavia was put at his disposal for this 
imrpose by the war minister of Italy, but the project was 
broken off, oiving apparently to political complications. 
Amici is still better known from his microscopes. His 
reflecting microscoj>es, with elhpsoidal specula, were an 
improvement on aU that had preceded them, and ho 
attained still greater success in the construction of com- 
pound achromatic object-glasses. His compound micro- 
scope was the first that could be used either in a vertical 
or in a horizontal position. His prism, too, for the oblique 
illumination of objects of microscopical observation is much 
commended. Amici was a very diligent and skilful 
observer ; and his intimate acquaintance with the principles 
of optical science enabled him to arrange his apparatus to 
the very best advantage. Various papers recording the 
results of his observations, which he read before learned 
societies, weie published in scientific journals. They treat 
of the measurement of the diameters of the sun (by metgna 
of a micrometer he invented) and other astronomical 
subjects, the circulation of the sap in plants, the fructifica- 
tion of plants, infusoria, <Ssc. iiter holding for some time 
a professorship of mathematics in Modena, he was in 1831 
appointed inspector-general of studies in the duchy. A 
few years later he was entrusted with the charge of the 
observatory at Florence, where he also delivered lectures 
as professor of mathematics at the museum of natural 
history. He died in April 1863. 

AMIENS, an ancient city of France, capital of the 
department of Somme, and formerly of the old province of 
Picardy, situated on the Somme, about 40 miles from its 
mouth, and 71 miles N. of Paris. It was once a place of 
great strength, and still possesses a citadel, but the ramparts 


which surrounded it have been replaced by beautiful boule* 
vards. The new part of the town is well budt, but tiie 
streets of the old quarter are narrow and irregular, and are 
so cut up by the eleven canals into which the Somme is 
hero divuded, that Louis XI is said to have called the town 
“ little Vemce.” The most interesting object jn Amiens 
is its magnificent cathedral, one of the finest in Euroiie, 
commenced in the year 1220 and finished in 1 288, although 
additions to it were afterwaids made. Among the other 
important pubhc buildings are the Hotel de Ville, tho 
Chateau d’Eau, the theatre, the museum, the hospital, and 
several churches. The town is the scat of a bishop, of a 
prefect, and of the departmental courts of justice ; and 
possesses a library containing more than 50,000 volumes, 
besides manuscripts, an academy of sciences, various other 
learned societies, a theological seminary, a lyceum, and 
several ordinaiy schools. It has many impoitant manu- 
factures, the chief being cotton velvets, kerseymeres, 
woollen and linen cloths, flax, beetroot sugar, soap, leather, 
and paper. Amiens occupies the site of the ancient 
Sainarobriva, capital of the Amliani, from whom it 
probably derives its name After the dissolution of the 
empire of the west it repeatedly changed owners, becoming 
for the first time a dependency of the French crown in 
1185, when Philip of j^sace ceded it to Philip Augustus; 
and since that date it has more than once passed out of tho 
power of the French kings. The famous treaty between 
Great Britain, France, Spain, and Holland, which took its 
name from this city, was signed in the H6tel de Ville on 
March 25th, 1802. During the recent war between Franco 
and Germany Amiens fell into the hands of the Prussians 
on the 28th of November 1870. General Mantcufi’el was 
operating against the French army of the north, which had 
been formed with the view of helping the armies of Pans 
and of the Loire to effect a junction, and thus raise tho 
siege of the capital. The French, however, wore defeated 
in a battle in front of Amiens, which was fought on tho 
27th of November, along a line stretching from Saloux to 
Marceleane, and extending, it is said, more than four 
leagues. They retreated northward in the direction of 
Arras, and Amiens surrendered on the following day, after 
a very slight demonstration of force on the part of the 
Prussians. Peter the Hermit was born at Amiens about 
1050, Population (1872), 63,747. 

AMIOT, Perb Joseph, a learned Jesuit missionary to 
China, was bom at Toulon in 1718. In 1750 he arrived, 
along with two others of his order, at Macao, from which, 
on a favourable answer to a petition being received from 
the emperor Kien-Lung, he removed to Poking in the 
autumn of the following year. He continued to reside in 
the capital until his death in 1794, devoting himself 
almost exclusively to the study of Chinese and Manchoo- 
Tatar literature. The results of his labours were com- 
municated at frequent intervals to Europe in works which 
did more than had ever been done before to make known 
to the Western world the thought and Me of the farthest 
East. Many of his statements, however, are not trust- 
worthy, and his works are practically superseded by those 
of others who entered the field later. His Dictionnaire 
Tatarmantchou-Frav^ais (Paris, 1789) was a work of great 
value, the language having been previously quite unknown 
in Europe. His other writings are to be found chiefly in 
the mmmantVSistoire, les Sciences, et lesArts de 

GUnois (15 vols. 4to, Paris, 1776-91). The Vie de 
Gonfadus, which occupies the tweKth volume of that 
collection, is very complete and accurate. 

AMLWCH, a town of Anglesey, North Wales, situated 
on a rising ground on the north coast of the island, 15 
mil^ from Beaumaris. It owes its importance alrnost 
entirely to the copper mines of the Parys Mountain; before 
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tlie discovery of the ore in 1768 it was a small hamlet of 
some SIX houses. At one time the mines produced 3000 
tons of metal annually, but in recent years the quantily 
has greatly diminished. The haibour has been cut out of 
rock at considerable expense, and is protected by a break- 
water. A branch of the Chester and Holyhead Eailway 
terminates in the town. Amlwch, which is associated 
with Beaumaris, Holyhead, and Llangefni, in returmng 
one member to parhament, had a population of 29G8 in 
1871. 

AMMAN, Johann Conrad, a physician, and one of the 
eaihest writers on the instruction of the deaf and dumb, was 
bom at Schafifhausen, in Switzerland, in 1669. In 1687 
he graduated at Basle, and commenced the practice of his 
profession at Amsterdam, to which he had to flee on 
account of his reKgious views. He first called the atten- 
tion of the public to his method of training the deaf and 
dumb in a paper which was inserted in the PhilosopMcal 
Transactions, and which appeared in a separate form in 
the year 1692, under the title Surd-us Loqiiem, It was 
again issued, wuth much additional matter, in 1702 and 
1728, under the title JDisseii.atio de Loquela. In this 
work, which Haller terms ^‘vere aiirmm,” he develops, 
with groat ability, the mechanism of vocal utterance, and 
descnbes the process which he employed in teaching its 
use. This consisted principally in exciting the attention 
of his pupils to the motions of hia Mps and larynx while 
he spoke, and then inducing them by gentle means to 
imitate these movements, tiU he brought them to repeat 
distinctly letters, syllables, and words. As his method 
was excellent, we may readily give him credit for the all 
but universal success to which he laid claim. The edition 
of Caelius Aurelianus, which was undertaken by the Wet- 
steins in 1709, and still ranks as one of the best editions 
of that author, was superintended by Amman. He died 
about 1730. 

AMMAN, JosT, an artist celebrated chiefly for his en- 
gravings on wood, was bom at Zmich in June 1539. Of 
his personal history little is known beyond the fact that 
ho removed in 1560 to Nuremberg, where he continued to 
reside until his death in March 1591. His productiveness 
was very remarkable, as may be gathered from the state- 
ment of one of his pupils, that the drawings he made 
during a period of four years would have filled a hay- 
waggon. A large number of his original drawings are 
contained in the Berlm collection of engravings. The 
genuineness of not a few of the specimens to be seen else- 
Avhere is at least questionable. A series of copperplate 
engravings by Amman of the kings of France, with short 
biographies, appeared at Frankfort in 1576. He also 
executed many of the woodcut illustrations for the Bible 
published at Frankfort by Feierabend. Another serial 
work, the PaTwplia Omnium lAheralium Mechanicarum et 
Sedentariarum Artium Genera Gontinens, containing 115 
plates, is of great value. Amman’s drawing is correct and 
spirited, and his delineation of the details of costume, &c., 
is minute and accurate. He executed too much, however, 
to permit of his reaching the highest style of art. Paint- 
ings in on and on glass are attributed to him, but no 
specimen of these is l^own to exist. 

AMMAN, Paxji,, a physician and botanist, was born at 
Breslau on the 30tli August 1634 In 1662 he received 
the degree of doctor of physic from the universily of 
Leipsic, and in 1664 was admitted a member of the society 
JToduroB Guriosorum, under the name of JDryander. 
Shortly afterwards he was chosen extraordinapr professor 
of medicine in the above-mentioned university; and in 
1674 he was promoted to the botanical chair, which he 
again in 1682 exchanged for the physiological. He died 
on the 4th February 1691. Paul Amman seems to have 
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been a man of acute mind and extensive learning; but a 
restless and irritable disposition led him to engage too 
much in contioversy, and to indulge in raillery in his 
writings to a degree which the nature of the subjects haidly 
warranted. 

Amman’s pi incipal works were — Mcdimm Critica, seu Centuna 
Cnsuum iii Facultate Idpsiensz resoluiorum mms Discin'stbus auctaj 
JParcBTi£sts ad J)ocentes occupaia area Institutionvm Medicamm 
Eniendationem; Ircnioum Numts Pmipilvi cwn Jfippocrate, Supellex 
BoUtnica, et Manuductio ad Mateiiani Medicam j and Character 
Nuturalis Plantarum. 

AMMANATI, Bartolomeo, a celebrated Florentine 
architect and sculptor, was born in 1511, and died in 
1592. He studied under Bandinelli and Sansovius, and 
closely imitated the style of Michael Angelo. He was 
more distinguished m architecture than in sculpture. He 
designed many buildings in Borne, Lucca, and Florence, 
an addition to the Pitti pahice in the last-named city being 
one of his most celebrated works. He also planned the 
beautiful bridge over the Arno, known as Foiite della 
THnita — one of his celebrated works. The three arches are 
elliptic, and though very hght and elegant, have resisted the 
fury of the river, which has swept away several other budges 
at different times. Ammanati’s ivife, daughter of Giov. 
Antonio Battiferri, an elegant and accomplished woman, 
published a volume of poems of considerable merit, 

AMMIANUS, Maroellinus, a Koman historian of the 
4th century, was born in the city of Antioch, in Syria. In 
his youth he was enrolled among the p'otectores domestici, 
or household guards, which proves hm to have been of 
noble birth. In the year 360 he entered the service of 
Constantius, the emperor of the East, and, under the 
command of Ursicmus, a general of the horse, he served 
during several expeditions. According to his own modest 
account, it appears that he acquired considerable military 
fame, and that he deserved well of his sovereign. He 
attended the Emperor Julian in his expedition into Persia, 
but it is not known that he obtained any higher military 
promotion than that which has already been mentioned. 
He was either in the city or in the vicinity of Antioch when 
the conspiracy of Theodoras was discovered, in the reign 
of Valens, and was an eye-witness of the severe tortures to 
which many persons were subjected by the emperor on 
that account. But his lasting reputation was not to be 
acquired from military service. He left the army and 
retired, to Borne, where he employed himself in writing a 
history of the Boman empire, comprising a period of 282 
years. Though a Greek by birth, he wrote in the Latin 
language; but, according to the remark of Vossius, his 
Latin shows that he was a Greek, and also a soldier. His 
history extended from the accession of Nerva to the death 
of Valens ; and the work was originally divided into thirty- 
one books. Of these the first thirteen have perished, and 
the eighteen which remain commence with the seventeenth 
year of the reign of Constantius, and terminate at the year 
378. But there are several facta mentioned in the history 
which prove that the author was alive in the year 380. 
Of this number are the accession of Theodosius to the 
Eastern empire, the character of Gratian, and the consulate 
of Neothorius. The style is harsh and redundant, as was 
to be expected from the author’s education and militaiy 
life ; but the work is valuable as a source of information 
for the period of which it treats. Gibbon appears to give 
a correct estimate when he says that Ammianus is “ an 
accurate and faithful guide, who cpmposed the history of 
his own times without indulging iiie prejudices and pas- 
sions which usually affect the mind of a contemporary.” 
From the respectful manner in whidh he speaks of pagan 
deities, and of the advantage of heathen auguries in fore- 
telling future events, it is evident that Ammianus was a 
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heathen. The favourable account wliich he gives of the 
religion, manners, and fortitude of Christians, is the result 
of his candour and impartiality as an historian. The work 
of Ammianus has passed through several editions, of which 
the best are the Leyden edition of 1693, by Gronovius, 
and those of Leipsic, pubhshed in 1773 and 1808. The 
latter was edited by Wagner and Erfurdt. 

AMMIRATO, SciPio, an Italian historian, bom at 
Lecce, in the kingdom of Naples, on the 27th September 
1331. His father intending him for the profession of 
law, sent him to study at Naples, but his own decided 
preference for literature prevented him fiom fulfilling his 
father’s wishes. Entering the church, he resided for a 
time at Venice, and afterwards engaged in the service of 
Pope Pius lY. In 1569 he went to Florence, where he 
was fortunate in securing the patronage and support of 
Duke Cosmo I. It ivas at the suggestion of this prince 
that he wrote the work by which he is best known, his 
Istorie Florentine (1600). In 1595 he was made a canon 
of the cathedral of Florence He died in 1601. Among 
the other works of Ammirato, some of which were first 
published after his death, may be mentioned discourses 
on Tacitus and histories of the families of Naples and 
Florence. 

AMMON, the name of an Egj'ptian deity, called by the 
ancient Egyptians Amen or Amun, and one of the chief gods 
of the country. His name meant the hidden or concealed 
god, and in this respect was analogous to Hapi or Apis, 
which conveyed the same idea He was tho local deity of 
Thebes or Diospolis, and supposed by the Greeks to be 
the same as Zeus or Jupiter. His type was that of a man 
wearing on his head the red crown teshr, emblem of 
dominion over the lower world or hemisphere, surmounted 
by the sun’s disc to indicate his solar nature, flanked by 
two tail feathers of a hawk, also symbolical of his relation 
to the gods of light. Ammon was not one of the oldest 
deities of Egypt, for his form and name do not appear till 
the eleventh or Diospolitan dynasty, when the kings of 
that line assumed his name, and built a sanctuary to hnn at 
Medinat Habu, From this period the monarchs of Thebes 
introduced his name into their titles, and the worship of 
-rinen became the predominant one of ancient Egypt; and 
the embelhshment of his shrine and enrichment of his 
treasury were the chief object of the policy of the Pharaohs. 
Victory and conquest were the chief gifts he offered to his 
adorers ; and he is often seen leading up the conquered nations 
of the north and south to the monarchs whom he endows 
with power and victory. In this character Amen is often 
represented holding the Egyptian scimitar Ichepsk In his 
celestial character his flesh was colom-ed blue, that of the 
heaven. He is said to have been called on some monu- 
ments the son of Hapimaa (or the Nile) ; but in the hymns 
addressed to him the title of seK-engendered is applied to 
him, and he was one of the self-existent deities. His 
principal titles are — ^lord of the heaven, king of the gods, 
substance of the world, and resident on the thrones of the 
world, eternal ruler, — appellatives of his celestial and ter- 
restriM functions. He was also lord of heaven and earth, 
streams and hiUs, and as a demiurges, the creator of beings. 
The hymns addressed to him designate him as the sole or 
only god, in terms apphcahle to one god who alone exists, 
who moulds and governs the world. At one time an 
attempt was made to identify him with the solar orb. Con- 
sidered as the active, intelligent, and pervading spirit of 
the universe, he transfuses the breath of life iuto the 
nostrils of kings and other persons In his solar characters, 
Ammon was allied with Ba, and called Amen Ra, or Amen 
Ea Hannaohis, or “the sun in the horizon,” Amen being 
considered one of the forms of the sun itself. The worship 
of the celestial Ammon prevailed chiefly at Thebes, where. 
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with Mut, or “ mother” goddess, and his son Khousu < r 
Chons, he formed the Theban triad, and the sacred naiud 
of Thebes was “the abode of Amen.” Besides Thebes, Ins 
worship has been found at Siuah in Lybia, at Beit Ouall} , 
and at Meroe in Etliiojiia, marked respect being shown to 
his worship by the Liter Ethiopian monarchs. At Philse and 
Debud his name also appears as one of the dominant 
deities. In the representations at Hennonthis he assists at 
the birth of Har-pa-Ra; and in the scenes of the passage 
of Ea, or the sun, through the hours of the night, the 
gigantic arm of Amen strangles the serpent Apophis, “ the 
great dragon” of Egyptian mythology, the spirit of dark- 
ness, who warred against the gods of light. Another 
of the types of Amen represents him as the reproductive 
power of nature, still in the human form, but mummied, 
and holding — instead of the usual sceptre, or so- 

called huJeupha sceptre — the whip nehJiehh. In this type 
he was supposed to be Amen the father and Horus the 
nbild of the triad, which then consisted of Amen, Ament, 
or the female Ammon, and Harka. His titles in this 
character are ATnen-hormut-f, — ^Anien, “ the husband of his 
mother,” considered as the final avatar of the god, the 
alpha and omega, the oldest and youngest of created 
beings. He is, considered in his youthful character, called 
Haniekhi, or “ the powerful Horus,” and identified with 
Khxmsy the local god of Chemmo or Panopolis. As Horus 
he is called the “ son of Isis,” but this is clearly a later 
fusion of the two m 3 d;hs. In the inscriptions it is said 
“ he has taU plumes,” and in the esotericsil explanations ot 
the seventeenth chapter of the Ritml, these plumes aie 
explained by “ Ms two eyes,” or Isis and Nephthys, who 
are seen accompanying Horus in certain scenes. This 
type of Amen was not usually exhibited, but brought out 
on the occasion of his festival, called the manifestation of 
Khem, one of the oldest f^tes of Egypt. This type of 
Amen is principally found at the Euan, or valley of El 
Hammamat, on the way to Coiitos; and at Wady Haifa, 
where a temple was erected to him by Amenophis III. As 
the god of the reproductive powers of nature, the kings of 
Egypt are seen hoeing the ground before him, or offering 
various coloured calves and gazelles to him. A great fes- 
tival in Ms honour is represented at Medinat Habu, where 
Ms statue is carried by twenty priests, and Raineses III. 
cuts down before him the corn wMch has just ripened for 
the sickle. The negroes of Arabia, or else the Regw 
Barharica of later geographers, appear as assistants at tliis 
festival. Another type of Amen connected him with tlie 
god KJinum or Ghnoumis, the spirit of the waters. In 
this relation he has the head of a ram instead of the usual 
human one. Khnum was one of the demiurgi, and creator 
of mankind, whom he had made as a potter out of clay on 
the wheel, as also Osins and Horus. Sometimes the type 
of Khnum boars the name of Amen; and with the ram’s 
head he was worshipped in the Oasis of Ammon, as also 
up the Nile at the cataracts, Syene, Elephantine, Beghe, 
Beit Oually, and Meroe. It is tMs typo of Amen with 
wMch the later Greek and Roman writers were most fami- 
liar; and Ramoses II., as the son of Amen, assumes the ram’s 
horn, wMch Alexander the Great adopted at a later date. 
The worsMp of Khnum was older than that of Amen, as 
it appears on the Pyramids and at the Wady Magaresh, 
hut became less important, and finally fused into that of 
Amen. Although it has been supposed that the worship of 
Amen came from Meroe, it is now knovm that the Ethiopian 
civilisation was comparatively of much more recent date 
timn the Egyptian, and that it was implanted in EtMopia 
by the conquests of the Pharaohs, and subsequently adopted 
by the later rulers of Meroe; and that the statements of 
Herodotus, that it was brought from thence to the Oasis 
of Ammon are incorrect, the existing temple at the Oasis 
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not being older than the Persian rulers of Egypt, while the 
worship of the god at Thebes dates from a much older epoch. 
The later chapters of the Ritual, added at the time of the 
twentieth dynasty, which contain the mystic names and 
appellatives of the god m the language of the negroes of 
Punt, are also of too late a date to throw any light on the 
ongm of Amen, which appears prior to the Hykshos, when 
the Egyptian princes were driven to the south. The sheep 
was sacred to the god, and the inhabitants of Thebes in 
consequence abstained from it ; but it is said they annually 
sacrihced a ram to Amen, and dressed the figure of the 
god in the hide of the animal. The reasons assigned by 
classical authorities for this action, as well as for the 
astronomical meaning of his horns, are not confirmed by 
monumental evidence. On the conquest of Egypt Alex- 
ander the Great called himself the son of Ammon, and his 
portraits wear the ram’s horn. In this he had only 
imitated the Pharaohs of the nineteenth dynasty. Amen 
is only mentioned by the Hebrew prophets in spealcmg of 
Diospolis as the city of No or No Amon. 

Jablonski, Panth. JEgypt., i. 160-184; Birch, Gallery 
of Antiq,, pt. i. 1 ; Wilkinson, Manners and Customs, in. 
313, iv. 246, ff., Goodwin, Trans. Soc. BiU. Arch, iL 
pp. 363-9; Herodotus, ii. 42, 54; Diodorus, iii. 72; Jer. 
xlvi. 25; Nah. ui. 8. (s. b.) 

AMMON, Christoph Friedrich von, a distinguished 
theological writer and preacher, was born at Baireuth in 
January 1766, studied at Erlangen, held various professor- 
ships in the philosophical and theological faculties of 
Erlangen and Gottingen, succeeded Eeinhard in 1813 as 
court preacher and counsellor at Dresden, retired from 
these offices in 1849, and died May 21, 1860. He sought 
to establish for himself a middle position between rational- 
ism and supernaturalism, inclining, however, decidedly to 
the former. He declared for a “ rational supernaturalism,” 
and contended that there must be a gradual development 
of Christian doctrine corresponding to the advance of know- 
ledge and science. He was a man of great versatility and 
extensive learning, and a very voluminous author, his 
principal work being the Forthildung des Ghmstmthums zur 
Weltreligion, in 4 vols. (Leipsic, 1833-40). JErdvmrf emer 
rein biblischen Theologie appeared in 1792 (second edition, 
1801), and NwruTwa Theologicaiu 1803 (other editions, 1808, 
1816, 1830). Von Ammon’s style in preaching was terse 
and lively, and some of his discourses are regarded as 
models of pulpit treatment of political questions. 

AMMONIA (NH3), sometimes called the Volatile 
alkali, or Alkaline air, was known to the alchemists in 
aqueous solution. Priestley first separated it in the gase- 
ous state in 1774. Scheele in 1777 discovered that it 
contained nitrogen, and its true composition was ascer- 
tained by BerthoUet about 1785. Ammonia occurs in 
the atmosphere as carbonate and nitrate, in sea-water, and 
in many mineral springs. Iron ores and many clayey 
soils contain it in small quantity, and sal-ammoniac and 
ammonia alum are found as minerals in volcanic districts. 
Carbonate of ammonia is obtained in large quantity by 
the putrefaction of the urine of animals, or the dry distilla- 
tion of animal matter. Ammonia is obtained from its 
salts by the acting of slaked lime or solutions of potash 
or soda, and is freed from water by passing over quick- 
lime or solid potash, and finally collected over mercury. 
It is a colourless gas, of a pungent smell, and alkaline 
taste and reaction. It does not support combustion or 
respiration, and is feebly combustible. It is remark- 
ably soluble in water, 1 volume dissolving nearly 700 of 
the gas. It may by the action of a low temperature 
and great pressure be changed into the liquid or solid 
state. The gas is easily decomposed into its elements by 
a succ^sion of dectric sparks, ox by passing it over red- 
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hot iron or platinum wire. The aqueous solution in pre- 
sence of finely divided platinum and atmosphenc air is 
converted mto nitrite of ammonia, and conversely, the 
oxides of nitrogen, mixed with excess of hydrogen and 
passed over platinised asbestos, are changed into ammonia. 
Nitrogen and hydrogen have not by any process been in- 
duced to combine so as to yield this compound directly, 
unless in very small quantity. For theoretical relations of 
ammonia, salts, &c., see CHEmsTRY. 

AMMONIAC, Sal (NH^Cl), the earliest known salt of 
ammonia, now named chloride of ammonium, formerly 
much used m dyemg and metallurgic operations. 

The name Hammontacus sal occurs in Pliny yNat. 
Hist xxxi. 39), who relates that it was applied to a kind 
of fossil salt found below the sand, in a district of Cyre- 
naica. It was similar in appearance to the alumen scissile, 
and had a disagreeable taste, but was useful in medicine. 
The general opinion is, that the sal-ammoniac of the 
ancients was the same as that of the modern.s ; but the 
imperfect description of Pliny is far from being sufficient 
to decide the point. The native sal-ammoniac of Bucharia, 
described by Model and Karsten, and analysed by Klaproth, 
has no resemblance to the salt described by Pliny. The 
same remark applies to the sal-ammoniac of volcanoes. 
Dioscorides (v. 126), in mentioning sal-ammoniac, makes 
use of a phrase quite irreconcilable with the description of 
Plmy, and rather applicable to rock-salt than to our sai- 
ammoniac. Sal-ammoniac, he says, is peculiarly prized if 
it can be easily split into rectangular fragments. Finally, 
we have no proof whatever that sal-ammoniac occurs at 
present, either near the temple of Jupiter Ammon, or in 
any part of Cyrenaica. These circumstances induce us to 
conclude that the term sal-ammomac was applied as inde- 
finitely by the ancients as most of their other chemical 
terms. It may have been given to the same salt which 
IS known to the moderns by that appellation, but was not 
confined to it. 

Some derive the name sal-ammoniachom Jupiter Ammon, 
near whose temple it is alleged to have been found; others, 
from a district of Oyrenaica called Ammonia. Pliny’s 
derivation is from the sand (dfi/ios) in which it occurred. 

Whether our sal-ammoniac was known to the ancients 
or not, there can be no doubt that it was well known to 
the alchemists as early as the 13th century. Albertus 
Magnus, in his treatise He Alchymia, informs us that 
there were two kinds of sal-ammoniac, a natural and an 
artificial. The natural was sometimes white, and some- 
times red ; the artificial was more useful to the chemist. 
He does not tell us how it was prepared, but he describes 
the method of subliming it, which can leave no doubt that 
it was real sal-ammoniac. In the Opera Mineralia of 
Isaac HoUandus the elder, there is likewise a description 
of the mode of subliming sal-ammoniac. Basil Valentine, 
in his Ourrus Triumphalis Anlimonii, describes some of 
the pecuhar properties of sal-ammoniac in, if possible, a 
still less equivoc^ manner. 

Egypt is the country where .sal-ammoniac was first 
manufactured, and from which Europe for many years was 
supphed with it. This commerce was first carried on by 
the Venetians, and afterwards by the Dutch, Nothing 
was known about the method employed by the Egyptians 
till the year 1719. In 1716 the younger Geoffroy read a 
paper to the French Academy, showing that sal-ammoniac 
must be formed by subh'mation; but his opinion was 
opposed so violently by Homberg and Lemery, that the 
paper was not printed. In 1719 M. Lemaire, the French 
consul at Cairo, sent the Academy an account of the mode 
of manufacturing sal-ammoniac in Egp)t. The salt, it 
appeared, was obtained by simple sublimation from soot, 
i In the year 1760 Linnmus communicated to the Eoyal 
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Society a correct detail of tlie whole pruccos, which he had 
received from Dr Hassclqiiist, who had travelled in that 
conntiy as a natuialist. This account is published in the 
51st volume of the PhilosoiMcal Ti ansnetions, 17G0, p 
504. Almost the only fuel used in Egypt is the dung of 
cattle. The dung of black cattle, horses, sheep, goats, <kc., 
which contains the sal-ammoniac ready formed, is collected 
during the first four months of the year, when the animals 
feed on the spring grass, a kind of clover. It is dried, 
and sold to the common people as fuel. The soot from 
this fuel is carefully collected and sold to the sal-ammoniac 
makers, who work only during the months of March and 
April, for it is only at that season of the year that the 
dung is fit far their pui-pose. 

The comiDOsition of this salt seems to have been fii-st 
discovered by Tournefort in 1700. The experiments of 
the younger Geoffrey in 1716 and 1723 were still more 
decisive, and those of Duhamel, in 1735, left no doubt 
upon the subject. Dr Thomson first pointed out a process 
by synthesis, which has the advantage of being very simple, 
and at the same lime rigidly accurate, resulting from his 
obser\’ation that when muriatic gas and ammoniacal gas, 
both as diy as possible, are brought in contact wuth each 
other, they always combine in equal volumes. 

The first attempt to manufacture sal-ammoniac in 
Europe was made, about the beginning of the 18th cen- 
tury, by Mr Goodwin, a chemist of London, who appears to 
have used the mother ley of common salt and iiutnd urine 
as ingredients. The first successful manufacture^ of sal- 
ammouiac in this country was estabhshed in Edinburgh 
by Dr Hutton and Mr Davy, about the year 1760. ^ It was 
first manufactured in Eraiice about the same time by 
Baum(i, Manufactories of it wore afterwards established 
in Germany, Holland, and Flaiideis, 

Chloride of ammonia is now manufactured in large quan- 
tity from the crude carbonate of ammonia obtained in gas- 
works, or from the destructive distillation of animal 
matter. This salt is changed into chloride by the addition 
of hydrochloric acid or the mother liquor of salt-works, 
called hittem, containing the chlorides of calcium and 
magnesium. IVhen hydrochloric acid is not easily got fox 
neutralisation, the crude gas liquor is transformed into 
sulphate, and this is mixed wnth an equivalent quantity of 
common salt During the subsequent evaporation the 
suljihate of soda separates in hard granular crystals, which 
are apt to adhere to the sides of the boiler. The hquor is 
agitated to prevent this adhesion taking place, and assist 
in the separation of the sulphate of soda The sulphate 
of soda IS removed by diainers as it is formed, and the 
mother hquor boiled up to the crystallising point, and run 
off into coolers. The crystals of impure muriate of am- 
monia are dried carefully and subsequently sublimed. 

Sal-ammoniao occurs usually in the fonn of a hard, 
white cake, opaque, or only slightly translucent. Its taste 
is cooling, saline, and rather disagreeable. It dissolves in 
2-72 parts of -water at 18° '7 C. with great reduction of tem- 
pei-ature, and in about an equal weight of water at the 
boiling-point. The feathery crystals it fonns are found 
on microscopic exammation ' to be masses of cubes or 
octahedrons; their specific gra-rity is about I '5 When 
exposed to a moist atmosphere, the salt gradually absorbs 
water, and deliquesces, though very slowly, becoming 
slightly acid. When heated, it sublimes unaltered in a 
white smoke, ha-vmg a pecuhar smell, very characteristic 
of sal-ammoniac. H a cold body be presented to this 
smoke, the sal-ammoniac condenses on it, and forms a 
white crust. IVIien thus sublimed, it has the property of 
carrying along with it various bodies, which, when heated 
by themselves, are perfectly fixed. 

For the other ammoniacal salts see Chemistky. 
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AMMONIACUM, or AiviMoinAO, a gum-resinous oxuda- 
tion from the stem of a perennial herb {Domna ammonia- 
cum) belonging to the natural order TJnibelHferae. The 
plant grows to the height of 8 or 9 feet, and its whole 
stem is pervaded with a milky juice, which oozes out on 
an incision being made at any part. This juice quickly 
hardens into lound tears, foiming the “tear animonia- 
cum” of commerce Lump animoiiiacum, the other form 
m which the substance is imported, consists of aggrega- 
tions of tears, frequently incorporating large quantities of 
the fruits of the plant itself, as well as other foreign bodies. 
In order to fieo lump ammoniacum from these mipuriiies, 
it has to be melted and strained, operations which depre- 
date its therapeutical value. Ammoniacum has a faintly 
feetid unpleasant odour, which becomes more distinct on 
heating; externally it possesses a reddish yellow appear- 
ance, and when the tears or lumps are freshly fractured 
they exhibit an opalescent lustre. It is chiefly collected 
in the province of Irak in Persia ; but some quantity is 
also produced in the Punjab, and comes to tho European 
market by way of Bombay. Its composition, according to 
Hao-en, IS — ^resin, 68 *6; gum, 19-3; gluten, 64; volatile 
oil and water, 2-8; extractive, &c., 3 9. Ammoniacum is 
dosefy related to assafcctida, not only in the plant yielding 
it, but also in its therapeutical effects. It may be used as 
a ’substitute for assafeetida, although, containing a much 
smaller proportion of volatile oil, its effect is less poweiful. 
Ihtemally it is used in conjunction with squills in bronchial 
affections; and in asthma and chronic colds it is found 
useful. It is, however, more used externally in the form 
of jilasters, as a discutient or resolvent application iu indo- 
lent tumours, affections of the joints, ta. 

African ammoniacum is a totally different substance, 
though often confounded with the real gmn-rcsin, which 
is produced only in the East. It is the product of an un- 
known plant growing in Hoitli Africa, and occasionally 
shipped to our maikcts from Marocco. It is a claih- 
coloured gum-resin, possessed of a very weak odour and a 
persistent acrid taste. A considerable commerce in it is 
carried on between Mogador and Alexandria, wfiicre it is 
in demand for purposes of fumigation. 

AMMONITES, called also very frequently the children 
of Ammon, a peoifie alhed by descent to the Israelites, 
and living in their -viciiiity, sprung from Lot, Abraham’s 
nephew, by the younger of his daughters, as the imme- 
diately adjoining people, the Moahites, w’cre by the elder 
(Gen xix. 37-38). Both iieoples are sometimes spoken 
of under the common name of the children of Lot (Dent, 
li. 19; Ps. Ixxxiii. 8); and the whole history shows that 
they preserved throughout the course of their natioual 
existence a sense of the closest brotherhood. ’J’lie original 
ierntory of the two tribes was the country lying imme- 
diately on the east of the Dead Sea and of ilie lower half of 
the Jordan, ha-ving the Jabbok for its northern boundary; 
and of this tract the Ammonites laid claim to the northern 
portion, the “half mount Gilead” (Dcut. iii. 12), lying 
between the Amon and the Jabbok, out of which they had 
expelled the Zamzummmi (Judg. xi 13; Dent. ii. 20, 21; 
c/. Gen. xiv. 5), though apparently it had been held, in 
part at least, conjointly v?ith the Moabites, or perhaps 
under their supremacy (Num. xxi. 26, xxii. 1 ; Josh. xiii. 
32) From this their original territory they had been in 
their turn expelled by the Amorites, w-ho were found 
by the Israelites after their deliverance from Egypt in 
possession of both Gilead and Bashan, that is, of the 
whole country on the left bank of tho Jordan, l;png to the 
north of the Amon (Num. xxL 13). By this Amorito 
invasion, as the Moabites were driven to the south of 
the Amon, which formed their northern boundary from 
that time so the Ammonites -were driven out of Gilead 
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across the upper waters of the Jabbok where it flows from 
south to north, which henceforth continued to be their 
western boundary (Num. xxi. 24; Deut. li. 37, ui IG), 
The other limits of the Ammonitis, or countiy of the 
Ammonites (’Aju./>iavms 2 Mac. iv. 26), there are no 
means of exactly defining. On the south it probably 
adjoined the land of Moab (but cf. Ewald, Gesch. Isi'aels, 
ii. 266); on the north it may have met that of the king of 
Goshur (2 Sam. xiii. 37); and on the east it probably 
melted away into the desoii j)eoplcd by Amalekites and 
other nomadic races. 

Tlie chief city of the country, called Eahbah, or Eabhath of the 
children of Ammon, , the metropolis of the Ammomtes (Deut m. 

11), and Rabbathainmana by the later Greeks (Polyb. v. 7, 4), whose 
name was changed into Philadelphia by Ptolemy Philadelphns, a 
large and strong city with an acropolis, was situated on both sides of 
a branch of the Jabbok, bearing at the present day the name of 
Moiet or Nahr Amman, the water or river of Ammon, whence the 
designation “ city of waters” (2 Sam. xii. 27 ; ef. Bm-ckliardt, Sjpna, 
p. SCI). The rmns called Amman by the natives are extensive and 
imposing. The country to the south and east of Amman is dis- 
tmguished by its fertihty; and mined towns are scattered thickly 
over it, attesting that it was once occupied by a population wMcli, 
however fierce, was settled and mdustiious (see Burckhai'dt, op dt., 
ZS7, cf. Lindsay, Soly Land, 5th ed , p. 279), a fact indicated also 
hy the tribute of corn paid annually to Jotham (2 Cbron. xxvu 5). 
The Israelites on their journey out of Egypt to the land of promise 
were forbidden to meddle with the territory of Ammon as of Aloab 
(Deut. ii. 19) ; and it seems to indicate that friendly relations sub- 
sisted at first between this people and the chosen nation, that after 
the latter had conq^uerod and slain Og, the giant king of Bashon, the 
enemy of both, his bedstead was placed in IJabbah (Dent. m. 11) 
Like Moab, however, the Ammonites beheld with jealousy the rising 
greatness of Israel. They mined the former in hiring Balaam to 
curse them (Deut. xxiii. 4) ; and thenceforward their history, so 
far as Icnown, reveals a spiiit of bitter hostility against the people 
of Jehovah— shown in mvasions repeated and violent, and aucltiea 
the most outrageous and iin^anng (Judg x 8 ; Amos i. 18). They 
could not forget that the Gileadite portion of the inheritance of 
Israd had once been their possession, nor cease to press their claim 
for its recoTO^ (Judg. xi. 13). "Wo find them joined fiist with 
Moab (Judg. iii. 12), and then with the Philistines (Judg. x. 7, 8), 
in the invasion and oppression for lengthened periods of the land of 
their enemies. Subdued by the prowess of Jeihtliah, they began 
again to act on the offensive in tlie days of Saul, laying siege to 
Jabesh-Gilead (1 Sam. xi. 1). David offeied bis friendship to 
the king of Ammon, but Ms offer was rejected with contumely and 
outrage, for which a terrible vengeance was exacted in tiie capture 
and overthrow of their metropolis, and the deliberate slaughter of 
the people (2 Sam. x.) They were united with Moab against Judah 
in the days of Jehosliapliat (2 Chron. xx. 1) ; they paid tribute to 
Uzziab and Jotham (2 Chron. xxvi. 8, xxvii. 6); and with the 
neighbouring tribes hdped the Chaldean monarch against Jehoiakim 
(2 Kings xxiv. 2). when, after the destraolion of Jerusalem, the 
poor remnants of the Israelites were gathered together under the 
protectorate of hTebuchadnezzar, it was by the instigation of a 
king of Ammon that Gedaliah, the ruler appointed over them, was 
murdered, and new calamities were inemred (Jer. xii. 14); and 
when Jerusalem was to be rebuilt, the foremost in opposing the 
patriotic Jews were a Moabite and an Ammonite (Neb. ii. 10, 19; iv. 
]-3). True to their antecedents, the Ammonites, with some of tiie 
neighboming tribes, did their utmost to resist and check the revival 
of the Jewish power under Judas Maccabsaus (1 Macc. v. 6 ; <gf. Jos. 
Ant. Jud. xiii. 8, 1). The last historical notice of them is in Justin 
Martyr \lhal. cum Tryph. § 119), where it is aiSrmed that they were 
Btni a numerous people. The Ammomtes are repeatedly mentioned 
under the form Bit- Amman, i.e., house of Amman, in the inscrip- 
tions of Nineveh among the tributanes of the Tangs of Assyria 
(Scliader, EeilimcImJUn und d. A. T. 52). The names of iheir 
kings, so far as known, — in Scripture, Nahash, Hamm, BaaHs, 
or Baalim (2 Sam. x. 2 ; Jer. xl. 14) ; in Assyrian, Pnduiln (<f. 
Pedahel (Num. xxxiv. 28), Basa (cf. Baasha, 1 Kings xv. 33), and 
Sauibi (of less obvious analogy),— testify, in harmony with other 
considerations, that their language was Semitic, closely allied to 
the Hebrew ; and this fact is now ;^aced beyond question by the dis- 
cover of the Mesha-stde, presenting the language of the Moabites, 
and doubtless that also of the brother tnbe (see Moabites). Their 
national deity, Moloch or Milcom (see Moloch), was wordupped 
with cruel rites, — a circumstance tending to foster that fierceness 
of character which distinguished this people throughout thar 
‘history. 

AMMONIUSjSnmamed HjsBMia!, or the son of Hennias, 
studied at Alexandria, along with Ms brother Heliodorus, 
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under the neo-Platonist Proclus during the latter part of 
the 5th century a.d. He was afterwards the head of a 
.school for philosophy, and among Ms scholars weio 
Asclepias, John Philoponus, Damascius, and Simplicius. 
Although a neo-Platonist, Ammonins appears to have 
devoted most of his attention to the works of Aristotle. 
Commentaries on some of these are all that remains of Ms 
reputedly numerous writings. Of the commentaries we 
have — 1. One on the Isagoge of Porjibyry, jmbhshed at 
Venice, 1500, foL; 2. One on the Categories, Venice, 1503, 
foL, the authenticity of which is doubted by Brandis; 3. 
One on the De Intet'pretatione, Venice, 1503, fol. Of 
each of the commentaries there are several Latin transla- 
tions, and the three have been published in a collected 
form, with a Latm translation, Venice, 1546, 3 vols. 8vo. 
They are also printed in Brandis' Scholia to Aristotle, 
forming the fourth volume of the Berlin Aristotle. The 
special section on fate has been piibhshed sejiaratoly by 
(Jrelli, Alex. Aplirod. Ammonii et all. de Fato quee snper- 
su7it, Zurich, 1824. A life of Aiistotle, generally ascribed 
to Ammonins, but with more accuracy to John Philoponus, 
is often prefeed to editions of Aristotle, It has been 
printed separately, with Latin translation and Scholia, at 
Leyden, 1621, and agam at Hehnstadt, 1666. Other com 
mentaries on the Toqncs and the first six books of the 
Metapligsics still exist in manuscript. Of the value of tlie 
logical writings of Ammonius there are various opinions. 
Prantl, perhaps the highest recent authority, speaks of them 
with great but hardly merited contempt {Oeschichte der 
Logik, i. 642), (For list of his works, seo Fabricius, 
Bibliotheca Grceca, v. 704-707; and also Brandis, Memoirs 
of the Berlin Academy, 1833.) 

AMMONIUS, surnamed Saccas, or “The Sack Carrier,” 
from the fact of his having been oTiliged in the early part 
of his life to gain his livelihood by acting as a porter in 
the market, lived at Alexandria during the 2d century 
AD., and died there 241 a.d. Very little is known of the 
events of his Me. He is said by Porphyry to have been 
born of Christian parents, and to have belonged originally 
to their faith, from which he afterwards apostatised, 
Eusebius (Ghurch History, vi. 19) denies this apostasy, 
and affirms that Ammonius continued a Ohnstian to the 
[ end of Ms life. It is clear, however, that Eusebius is 
referring to another Ammonius, a Christian who lived at 
Alexandria during the 3d century a.d. Ammonius, after 
long study and meditation, opened a school for philosophy 
in Alexandria. Among his pupUs were Herenmus, the 
two Origens, Longinus, and, most distinguished of all, 
Plotinus, who in Ms search for true wisdom found Mmself 
irresistibly attracted by Ammonius, remained his close 
companion for eleven years, and in all his later pMlosophy 
professed to be- the mere exponent of Ms great master. 
Ammonius Mmself designedly wrote nothing, and the 
doctrines taught in his school were, at least during his life, 
kept secret, after the fasMon of the old Pythagorean 
society. Thus, while all the later developments of neo- 
platonism are in a general way referred to him as their 
originator, little is known of his special tenets. From the 
notices of Hierodes, a scholar of Plutarch, in the early 
part of the 6th century a.d., preserved in Photius, we 
learn that his fundamental doctrine was an edecticism, or 
union of Plato and Aristotle. He attempted to show that 
a system of philosophy, common to both and higher than 
their special views, was contained in their writings. He 
thus, according to Ms admirers, put an end to the inter- 
minable disputes of the rival schools. What other elements 
Ammonius iucluded in Ms eclectic system, and in par- 
ticular how he stood related to the Jewish and Christian 
theosophies, are points on wMch no information can be 
procured. Few direct references to Mm exist, and even 
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these are not of uiiqiiestionaLle authority. He un- 
doubtedly originated the neo-Platouic iiioveineiit, but it 
cannot be determined to what extent that philosophy, as 
known to us through Plotinus and Pioclus, lepreseuts his 
ideas. Eusebius {Church History, vi 19) meiitions some 
Christian works by Aininonius. As Porphyry expressly 
tells us that Ammonius the philosopher wrote nothing, 
Eusebius must be referring to the later Christiau of the 
same name. To this later Ammonius belongs the Diatvs- 
saroii, or Hannony of the Four Gospels, sometimes ascribed 
to the philosopher (See Fabricius, Bihlioihcm Gneca, 
V. 701, 713; and Zeller, Fhil. d. Griechen, 2d ed , in. 2, 
398, note 6.) On Ammonius the philoBopiher, besides 
general works on the Alexandrian school and the history 
of pliilosophy, see Pbosler, Be Comnientitiis Philusophice 
Ammoniciccs Fraudibus et Foxis, Tubingen, 1786, and 
Dehaut, Fssai Ilistoriqiie sur la Vie ei la Doctrine 
FAmmoruus Saccas, Brussels, 1836. 

AMMUNITION in its general sense comprises not only 
the pow'der and projectiles employed in guns of all classes, 
but also all stores directly connected wnth artillery fire, such 
as friction- tubes, fuses, porcussion-caps, and rockets. 

Gunpowder, as manufactured in England, consists of 75 
parts of saltpetre, 15 parts of charcoal, and 10 parts of 
sulphur, reduced to a fine powder and mechanically mixed 
together, pressed into a cake, and granulated to a size 
varying according to the puipose which it is designed to 
fulfil In cannon, a large grain is necessary for regular 
and thorough burning, a fine powder choking up the inter- 
stices, and so preventing the flame from finding its way 
through the entire charge. On the other hand, a large 
gram is blown out of a small piece before it is burnt to 
the centre. For the very heavy guns recently introduced 
liito the British service powder formed into “ pellets ” or 
“pebbles” has been adopted, by winch the pressure of the 
gas is kept up till the shell leaves the muzzle, without 
being at any instant excessive and likely to injure the 
gun. Modified forms of powder and gun-cotton have been 
employed expermieutally as the charges of guns. 

For heavy guns or cannon the charge is carefully 
weighed and made up in a serge cartridge seivn with 
worsted, which entirely consumes in filing — any residue left 
Ignited in the bore being liable to cause explosion when the 
cartridge of the succeeding round is rammed down on it, 
and so to blow off the arms of the gunner using the sponge 
stave. The shell or otlier projectile employed is forced 
homo on the- cartridge (vide fig. 1) in muzzle-loading 
gnus. In breech-loaders the slieU is introduced first, and 
pressed into the shot chamber, beyond which it can only 
pass by the “ lauds ” of the rifling cutting into the lead 
coat, which is effected by the explosion of the charge. 
The cartridge is pressed forward against the base of the 
projectile. 

Rifled guns — that is, guns constructed to impart rotation 
to the projectiles they discharge — ^have superseded smooth- 
bored cannon in the armaments of aU civihsed nations; 
elongated projectiles, which are impeded by the resistance 
of the air much less than spherical ones, hemg in all cases 
employed. Fig. 1 ahoTvs a section of the bore of the 
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Fig. 1, wrougM-iion coils; 2, steel; 3, copper studs* 4, worsted Uraids. 
muzzle-loading gun, whose proj'ectiles are made to rotate 


by means of gun-inctal studs uhicli fit in the spiral grooves 
of the bore. The fullowing kinds of projectiles are fired 
from nlli-d cannon m the Biitish service; — Coinmon shell, 
Shrapnel shell, Palliser shell and shot, and case-shot. 
Light balls, carcasses, and spherical shells are discharged 
from smooth-bored mortars. The two last mentioned, as 
wcU as spherical Shrapnel, round shot, giape, and case, are 
fired from smooth-boied gnus. 

Common shell for rilled guns are simply hollow elongated 
projectiles fiUed with powder, which is fired by the action 
of a fuse, and bursts the shell with great violence, acting 
in walls or earth into winch it has penetrated like a small 
mine, the largest shells, which are tivelve inches in diameter, 
containing nearly 37 lb of powder. Giin cotton, nitro- 
glycerine, and other substances, have been tried for burst- 
ing purposes, but it has been found very difficult to prevent 
premature exjilosion from the sudden shock of discharge 
of the gun Picrate of potash, or “picric powder,” has 
been recommended as stronger than gunpowder and quite 
safe, but it is not as yet adopted. Common shells are 
generally fired at earthworks, buildings, and wooden ships. 
When carried, as in English mcn-of-war, filled and fused 
with iiercussion fuses, they can be discharged as rapidly as 
shot. The most terrible instance of their use in history is 
the entire de.struction of the Turkish frigates by the 
Russian fleet at Sinope on November 30th, 1853 At the 
battle of Sedan in 1870 the Prussians made such havoc 
among the crowded French troops that the ground became 
covered with “ heaps of flesh and rags , ” and a similar 
result was produced by the fire of mortars concentrated on 
the Russian troops in the Redan at the termination of the 
siege of Sebastopol. The slaughter in the two last named 
instances is, however, to be attributed to the concentration 
of fire on masses of men rather than to the closcniotion of 
shell used, for the showers of bullets ejected by Shrapnel 
shell would have struck many more men, although the 
ghastly .spectacle of dismeinbeiod human bodies would not 
have been exhibited 

Shrapnel shell are hollow projectiles containing bullets 
and a very small bursting charge. Fig. 2 exhibits tho 
construction of the Boxer Shrapnel 
shell for the 40-poimder breech-load- 
ing Armstrong gun, and is a good 
specimen of this class of projectile 
The shell follows the usual course of 
flight up to within about 100 yards 
of the object, when the tune fuse, if 
properly set, fires the bursting charge, 
and opens the shell by splitting it 
along certain grooves forming lines 
of least resistance. The bullets and 
fragments then continue their course 
in the form of a shower of missiles. 

This class of shell was designed for 
smooth-bore guns by General Shrap- 
nel. It was used with great effect 
during the Peninsular war, especially 
in clearing the breach and ramparts 
of St Sebastian of defenders, over 
the heads of the English storming 
party, who drew back into the ditch | 
for a time. The projectile has never 
been understood and thoroughly ' 
taken up by foreign powers, and has ' 
never been used to full advantage iron oi mild steel ; 5, lead j 
on service. In skilful hands it is 
capable of producing results far beyond any that have as, 
yet been achieved. 

The Armstrong segment shell fulfils the same general 
purpose, — ^that is to say, it is designed to sweep downbodieR. 
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of troops, b\it It Opens, rather more suddenly, segments of 
iron taking the place of lead and antimony bullets, which 
segments being built up in a ring with the bursting charge 
in the centre, are dispersed more widely when the shell 
opens than the bullets of the Shrapnel. The segment shell 
consequently is rather suited for the action of a percussion 
fuse on striking the head of a column of men, or the ground 
close in front of it. In this way results have been obtained 
which are out of all proportion to anything that has ever 
occurred in actual service. At Dartmoor in 1869 the 
average number of hits for every segment shell fired during 
the series of experiments, including failures of aU kinds, 
was 17 1. The meaning of this estimate may be appre- 
ciated by applying it to some action. For example, at 
Waterloo the English artillery fired 9467 rounds. On the 
Dartmoor scale this would give 161,885 casualties. This 
result shows that after making the most liberal deductions 
for the peculiar circumstances of war, appalling effects 
might be produced by modern artillery Avith segment or 
Shrapnel shells. 

Palhser shell and shot are projectiles made with specially 
hard and rigid heads, with the object of piercing the sides 
of armour-clad vessels. The form of the head, which is 
termed “ogival,” is seen inside the gun in Fig. 1. A point of 
this shape causes the resistance of the plate to fall on the 
shell as an increasing pressure, acting inwards towairls 
points distributed along the axis, rather than as the full 
sudden blow that would be experienced by a round shot 
This enables chilled iron to be used, which has great hard- 
ness and crushing strength, but is very brittle. Sir W. 
Palhser first proposed chilled projectiles • subsequently 
mottled iron projectiles with chilled heads have been used 
Sir J. Whitworth has obtained great results with flat-headed 
projectiles of a special quality of steel, which have been made 
to penetrate iron plates at an angle even more oblique than 
45°. Solid and hollow shot, as well as shell, have been 
employed against plates. The shot, having thicker sides 
or walls, have some advantage in penetration. Shells, by 
their explosion, destroy wood hacking better than shot, 
when the front plating is not too thick for them to pene- 
trate. They are charged with powder through a filling 
hole in the base of tlie shell, closed with a strong screw 
plug. No fuse is required, impact against thick iron being 
sufficient to explode the bursting charge of a shell without 
any fuse. The gi’eate.st penetration that has yet been 
obtained in armour was achieved by the 35-ton Woolwich 
gun (termed the Woolwich “infant”), at Shoebnryuess on 
June 20th, 1872, the head of a PaUiser projectile passing 
entirely through 18| inches of iron and 12 of teak, a thick- 
ness of armour exceeding that of any iron-clad vessel afloat. 

jSolid shot have gradually disappeared since the introduc- 
tion of rifled gnus, and the reasons are obvious. A round 
shot fired from a smooth-bored gun, after its first graze, 
continued to ricochet in a straight line; it produced, there- 
fore, a considerable moral effect, and on smooth ground 
was actually formidable, A rifled shot, on the other hand, 
is violently deflected after each graze, from the fact that 
it is rotating rapidly as it touches the ground, and this, 
coupled with its liability to bury itself, detracts greatly 
from its efficiency. Shells for any rifled gnn may be made 
of such length as to bring them to the same loeight as the 
corresponding shot, which was not the case with smooth- 
bore projectiles, tb^ being all of one size instead of one 
weighz. In short, PaUiser sheU with thick waUs (fired as 
hollow shot) excepted, the only projectiles of the shot class 
now employed with rifled guns are case shot. Owing, how- 
ever, to the fact that the charge of a rifled gun varies from 
^tli to ^th the weight of the iirojectile, while in smooth- 
bored guns it was sometimes as great as ^d that of the shot, 
the effect of rifled case is comparatively weak. At any time 



the range of case shut hardly exceeds 300 yards, whilc- 
its efficiency depends on the gioiind along which it bounds 
being hard and level. Each shot consists of a number of 
baUa enclosed in a thin metal cylinder, ivhicli breaks up 
in the gun, the balls scattering from the muzzle, but sweep- 
ing the ground with great effect under favourable circum- 
stances. Grape differs only in the balls being larger. At 
the battle of Friedlancl, at the bridge of Lodi, and at 
Sebastopol, grape and case were filed with great effect. 

Time and percussion fuses have been mentioned. Time 
fuses are those which open a shell at any given time, 
whether in the air or during penetration. Fig. 2 shows 
the “ Boxer 9-second fuse ” for breech-loading guns, fixed 
in the shell. On the shell moving, the hammer in the head, 
by its inertia, shears a copper wure, fires a detonating patch 
of composition beneath it, and lights the fuse composi- 
tion This burns until it reaches the point at which a 
hole is bored in the fuse, when it flashes down the channel 
shown on the left side of the cut, and fires the powder 
piimer and bursting charge of loose powder. The action, 
of this fuse therefore depends on its correct boring and 
regular burning. A peicussion fuse is one that acts on 
impact or graze. Fig 3 shows the Pettmau general service- 
fuse. On the first movement of the 
shell, the detonating ball A, and the 
pings above and below it, by their 
inertia, crush the lead ca 2 i C, and slieai 
the copper pin above F. During flight 
the ball becomes detached from the 
upper or steady plug B, and on im- 
pact is fired by its momentum against 
the jiart in front of it. The steady |fiug 
itself has also a ring of detonating 
composition, DD, which, should the 
plug fail to escape from the detonating 
ball, and so bold against it, is thrown lOo 3—1, coppei parts, 2, 
against the little plain ball E. The •‘5’ 

flash in either case acts down the tube F, and fires the burst- 
ing charge of the shell. This fuse is made not to explode 
against a wave, being chiefly used for sea service. It acts 
both with smooth-bored and rifled guns For land service 
more sensitive ones are employed to explode on graze. 

Friction tubes are copper tubes driven with mealed 
powder, and pierced from end to end. A friction bar in. 
the head is rubbed against patches of de- 
tonating composition by pulling a lanyard, 
which hooks into a loop at the end of it. 

The tube is entered in the vent of a gnn, 
which is thus fired by pulling the lanyard. 

For mitrailleuses and breech-loading small 
arms, lead huUets or lead and tin bullets, 
fixed in central-fire cartridges, are used. The 
cases arc made of sheet brass, with a thick 
base disc containing a cap chamber, cap, and 
anviL Fig. 4 shows the Boxer-Henry am- 
munition for the Martini-Henry rifle These 
metal-cased cartridges are not liable to ex- 
plode in store, even from the firing of a small 
charge of powder confined inside the same 
paclang-case with them. They admit of a : 
very rapid rate of firing. The Gatling mitrail- 
leuse has discharged 657 rounds in two J 
minutes at Shoeburyness. The Martini- , 

Henry rifle has fired 25 rounds in a minute. 

Rockets are projectiles containing composi- 
tion which, as it burns, generates sufficient 
gas to drive forward the rocket by an action 6!™intii-?oard| 
resembhng that of the recoil of a gun. Of ’^ces’-was. 
rockets there are three kinds : first, war rockets, with 
ii’on cases, introduced by Sir W. Congreve, and subsequently 
I. — 04 
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brouf^lit hy Uv Hale to the form shown in Fig. 5. Con- 
greve lockcts were kept point first by sticks scrcwetl into 
their bases, which acted on the principle 
of the feathers of an arrow. The Hale f'\ \ 
rocket is kept point first by rotation, caused I A 
by the gas escaping from the vents pressing 1 
against the curved shields. The second t v\ Ufc\M 
class of rockets are signal rockets, made of | W M 
paper, and containing stars, which thiou jMJm 
a blight light in falling. The third class ||j|j|r^ 
are the rockets used to cairy a hne and |j||iyW|M 
c&tablish communication between a ivrecked liL||F 
vessel and the sea-shore. (c o. b.) 

AMNESTY ((i/«n 7 crTta, oblivion), an act of , 

grace hy which the supreme power in a state 
restores thosewho may have been guiltyof aiiyoffence against 
It to the position of innocent persons. It includes more than 
pardon, iiiasiuiicli as it obhterates all legal remembrance 
of the offence. It is chiefly exercised towards associations 
of political criminals, and is sometimes granted absolutely, 
though more frequently there are certain specified excep- 
tions? Thus in the case of tlie earliest recorded amnesty, 
that of Thrasybulus at Athens, the thirty tyi'ants and a 
few others were expressly excluded from its operation ; and 
the amnesty proclaimed on the restoiation of Charles II. 
did not extend to those who had taken part in the execu- 
tion of his father. Other celebrated amnesties are that 
proclaimed by Napoleon on 13th March 181S, from which 
thirteen eminent persons, including Talleyrand, were 
excepted; the Prussian amnesty of 10th August 1840; 
and the general amnesty proclaimed, by the Emperor 
Francis Joseph of Austria in 1857. The last Act of 
amnesty passed in Great Britain is 20 Goo. II , c 52, 
which proclaimed a pardon to those who had talcen part in 
the second Jacobite rebellion. 

AhlOL, or Amul, a town of Persia, in the province of 
Mazanderan, about 12 miles above the mouth of the Heinz, 
a river which flows into the Caspian Sea. It is not 
walled, and is now a place of no great importance, but 
in and around it there are rains and ancient buildings 
which bear witness to its former greatness. Of these the 
most conspicuou.s is the magnificent mausoleum of Seyed 
Quam-u-deen, king of San and Amol, who died in 1378. 
At Amol there is a bridge of twelve arches over the Heraz, 
and the bazaars of the town are large and well supi>lied. 
The population is about 40,000, but a great number of 
these leave the city in summer to tend their flocks. 

AMONTONS, GuiLLAirarE, a celebrated French ex- 
perimental philosopher, was the son of an advocate who 
iiad left his native province of Normandy and estahhshed 
himself at Paris, where the subject of this notice was born 
on the 31st August 1G63. The exertions of genius fre- 
quently take a particular direction from accident circum- 
stances. A severe lUness with which Amontons was 
aflSicted in his early youth had the effect of rendering him 
almost entirely deaf, and consequently of secluding Mm in 
a great measure from the ordinary intercourse of society. 
Being compelled by tMs accident to depend for Ms enjoy- 
ments on the resources of his own mind, he began to take 
great pleasure in the construction of nicachincs of various 
kinds, and in the study of the laws of mechanics, a path 
of inquiry which he pursued through life with unremitting 
ardour and distinguished success. One of the first objects 
which engaged Ms attention was the discovery of the 
perpetual motion, — an attempt which, though necessarily 
unsuccessful, was productive of greater advantage to him 
than it has usually been to those who have pursued Ihat 
vain chimera. Amontons devoted himself particularly to 
the improvement of instruments employed in physical 
experiments, a subject which requires the finest applica^ 


lions of mechanical principles, and which till that time had 
not mot udlh a due share of attention. In 1687, before he 
had attained hi.s 24th year, he presented to the Academy 
of Sciences an hygiomctor of liis own invention, winch was 
icccived with api>rohation hy that learned body. In 1695 
he published the only work wMch he has given to the 
world. It wa.s dedicated to the Academy, and entitled 
Jieimrques at Exphiaices Physiqtces sur la Construction 
m iin NouvelClepsydre, sur les BaromUres, les Tliermometres, 
ct les Hygromkres. After Huyghens’s beautiful application 
of the pendulum to the regulation of the motion of clocks, 
any attempt to revive the clepsydra, an incommodious 
instiTiment, and not susceptible of much accuracy, might 
seem to subject its author to the imputation of not suf- 
ficiently appreciating the great importance of a discovery 
wMch has so completely changed the face of astronomical 
science ; but the object of Amontons was to produce au 
instrument capable of measuring time on board ship, in 
circumstances where the motion of the vessel rendered 
such timekeepers as were then known useless. The 
machine wMch he constructed is said to have been 
extremely ingenious, and probably differed entirely froin 
those of the ancients, among whom the clepsydra was in 
common use. In 1689 Amontons was admitted into the 
Academy of Sciences, the Memoirs of which he enriched 
with many important contributions. The first paper 
wMch he presented after Ms admission was one on the 
theory of friction, a subject then involved in groat 
obscurity, and on which Lis inquiries tended to throw con- 
sidemble hght After that appeared in succession de- 
scriptions of a new thermometer, and of numerous experi- 
ments made with the barometer relative to the nature and 
properties of air, — a detailed account of all which is given 
m the history of the Academy. In the course of these 
investigations ho found that the boiling point of water 
varies with the pressure of the atmosphere, a di.scovery 
made almost contemporaneously in England by Dr HaUoy. 
By his countrjTnen he is generally regarded as the inventor 
of the telegraph ; and he had the honour of exhibiting the 
methods hy wMch he proposed to accomplish the object in 
view before some members of the royal family. It appears, 
however, from a paper read by Dr Hooke to the Eoyal 
Society in 1684, that that ingenious philosoiiher had 
brought the telegraph, in theory at least, to a state of far 
greater maturity than Amontons, and nearly 20 years 
earlier. The experiments of the latter were made about 
the year 1702. It may he regarded as a curious fact in 
the Mstory of inventions, that although the great import- 
ance of telegraphic communication is obvious, and the 
method of accomplisMng it was clearly explained hy Hooke, 
and its practicabihty demonstrated by Amontons, it con- 
tinued to be regarded as of no practical value, and was not 
regularly applied to useful purposes till nearly a century 
afterwards, at the time of the French Revolution, 
Amontons died in 1705, aged 42. 

AMOOR, Amour, or Amur, a large and important river 
of eastern Asia, formed by the confluence of the Argun 
and the Shilka, at a place called Ust Strolkoi, in 53° 19'N. 
lat and 121“ 50' E. long. Both these rivers come from 
the south-west . the Argun, or Keralen as it is called above 
Lake Kulon, through wMch it flows about half-way between 
its source and Ust Strelkoi, rises near Mount Kentei, in 
49° N. lat and 109° E. long. ; the SMIka is formed hy the 
union of the Onon and the Ingoda, both of which rise in 
the Kingan mountains, not far from the source of the 
Argun, The Amoor proper flows at first in a south-easterly 
direction for about 800 miles, as far as 47° 42' lat. ; it then 
turns to the north-east, and after a total course of over 
1600 miles discharges itself into the Sea of Okhotsk, 
opposite to the island of Saghalien. Its p.'incipaJ tribu- 
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taiies from tlie south, are tlie Songari, wlucli iiie Cliinese 
consider to be the true head river of tJie Amoor, and the 
Ussuri j from the north it receives the Zeya, the Bureia, 
the Gyrin, and the Omogun. The climate of the valley of 
the Amoor varies very much in different parts : in the 
upper portion of its course there are long and cold -winters 
and short summers; as the nver descends into more southern 
latitudes the rigour of the climate relaxes, and the heat 
becomes almost tropical ; the vegetation is rich and luxu- 
riant, and large forests of oaks, hmes, and elms replace 
barren larches and firs ; -while on the lower Amoor tlie cold 
again to a ccitain extent prevails, and at the mouth the 
river is ice-bound for more than half the year, a dremn- 
stance -which greatly impairs its otherwise admirable facihties 
for navigation. The river is abundantly stocked -with fish, 
and the mountains near it are believed to contain iron and 
gold. The Amoor became kno-vini to the Paissians in 1639, 
and they resolved to annex it to their emiiire along with 
the terntory through which it flows. In 1G51 a party of 
Cossacks, under a bold leader named Khabaroff, built a 
fort at Albazm, about 100 miles below Ust Strelkou Many 
sangmnary conflicts between the Chinese and the Russians 
followed. Alhazin more than once changed owners ; but 
at last, in 1689, a treaty concluded, by -which the 
liver Gorbiza or Kerbeclie became the easterly limit of the 
Russian empire on the Amoor, the boundary stretchuig 
from the source of the Gorbiza, along the Tablonnoi moun- 
tains, to the Sea of Okhotsk. This state of matters con- 
tinued till 1847, when the Russians again began to make 
preparations for the conquest of the Amoor valley. In 
1850 and the three succeeding years, expeditions were 
sent up the river, and the towns of Nikolaevsk, Marinsk, 
and Blagovohenk were founded; in 1854 a powerful flotilla 
sailed doTra from Ust Strelkoi to the mouth of the river. 
A large and very impox'tant tract was added to the Russian 
empire by the cession in 1858 of the whole loft bank of 
the Amoor and the right bank below the Ussuri, and the 
further cession in 1860 of all the territoiy between the 
Ussuri and the Eastern Sea. 

AMORITES, a powerful people, widely spread through 
the Promised Land before the settlement of the Israelites, 
belongmg to the Canaanitio stock, according to Gen. x. 16, 
though some think they belong rather to the pre-Oanaanitic 
inhabitants of the Jordan basin (see Knobel, Volhertafel, 
201, sq,, who refers them to the Shemitic race of Lud). In 
all probabihty there were incorporated among them the 
remnants of the older tribe of the Rephaim, Their name, 
“ the high ones,” has by Ewald {Gesc/i. Israels, i. 315), after 
iSimonis {Ommasticon, s.v.) been interpreted highlanders, 
or inhabitants of the heights, as Canaanites is supposed 
to mean lowlanders, or inhabitants of the plains (cf. Num. 
xiii. 29; Deut, i. 44; Josh. v. 1, x 6), Others call this in 
question, and find an explanation rather in the tallness of 
stature by which they seem to have been distinguished 
(Num. xiii. 32, 33; Amos ii. 9, cf. Kurtz, Gesch, d. Alt. 
Bundes, i. § 45 ; Pusey, Minor Prophets, 174, a.) 

That this people had a certain prepondoranco among the Canaan- 
itic inbes is shown by their name often standing in Scnptme for 
Canaanites in geiieval (Gen. xv. 16 ; Josh. xxiv. 18 ; Jud. -vi. 10). 
Their principal seat on the west of the Jordan vras the momitains 
of Judah and tlieir southem slopes, — ^to the whole of which monn- 
tainous region, indeed, the name -the Mount of the Amorites is 
applied (Gen. xiv. 7, 13 ; Num. xiii. 29 , Dent. L 7, 20, 44; Josh. 
XI. 3 ; Jud. 1 36). We hear of them also at Giheon, north-west of 
Jerusalem (2 Sam. xxi, 2), at Aijalon, west of Giheon, and in the 
northern part of the Philistine plain (Jud. i. 34, 35), and in the 
of Ephraim (Gen. xl-riii. 22). On the east of Jordan, after 
having driven hack the Ammonites and Moabites, they ocenpied 
the whole of Gilead and Bashan, from the Amon, the northern 
limit of Moah, as far as Mount Hernion, fonnmg in this region at 
the epoch of Moses two powerful kingdoms, — ^tlmt of Sihon, whose 
canited was Heshhon, iJie more southerly ; and that of Og, whose 
capital was Ashtaroth, the more northeily (Nitm. xxi. 21-35 ; Dent. 
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iii. 8, 10; iv. 48). It w.as ■\rith this east-Jordanic secHou of the 
Ainoritc-g that the Israelites fii at came into conflict. After these 
had been subdued, and after the Israelites bad crossed the Joidan 
and had begun to eaptuie the Canaanitisli to-vviis, five of the uiosc 
lioweilul of the Amontc kings of the ■R'^esteni section foiined a coii- 
iedciacy to oppose the advancing host (Josh, x 5, sq.) 'When this 
combination had been oveitliiown, a final atiemiit at lesistance 
nas made by the more noitheily portion of the Canaanites, under 
the auspices of Jabin, king of Hazor , and in the united foices, 
which were overthrown at the wateis of Meroin, Amoiites were 
included (Josh, xi 3). Those of this and the other ti-ibes of the 
Canaanites who sumved the conquests of Joshua, either gi-adually 
became mingled with the Philistines and others of the neighbour- 
ing nations, or they continued to live among tlie Israelites lu the 
condition of tnbiitanos and slaves (Jo&li, xi, 22 ; Jud. i. 34, 35 ; 
1 Kings IX. 21 ; 2 Chi on, viii 8) 

In old Eg 3 'ptian literatiue mention is fiequently made, fiom the 
time of Setlios I,, of an Asiatic iieoiile called the Amar oi Amaor, 
whom Egyptologers agiee in identifying with the Amoiites (Bunsen, 
Egypffs Mace, vol. in 212). There is as yet less agi’eement in 
regard to the position of their country. Biugsch is of opinion that 
the people zu questiou are located in the north of Syria, on the 
haii& of the Oroiites (see his Gcog. Insclon/ten, Bd. ii. 21 , Hist. 
dlJSyyjpte, 132, 187). The later reseaiclies of Chabas, however, 
have reiideied the inteipretation on which this view deiienda vciy 
doubtful, and shown that in all piobability their territory lies, 
m entire liannony with the representations of Scriptnie regarding 
the Amorites, on the west of the Dead Sea and south of the land 
of Judah (Chabas, Etudes sur I’AuiiquHS, 267, f. ; Itecherehcs, 44, 
107 ) Among the towns of tlie Amaor are mentioned Dapiir and 
Kodesh, evidently to be identified with the scriptoal Debir and 
Kadesh. 

The languimo, &c , of the Amorites -will be more conveniently 
considered under Canaanites. 

AMORPHISM (from a privative, and form), 

a term -ased in chemistry and mineralogy to denote the 
absence of regular straclnro in a body. Glass, resin, coal, 
albuininotis substances, tfec, axe amorphous, exhibiting 
uniformity of properties in every direction : they have no 
planes of cleavage, as ciystals have; they conduct heat 
equally in all directions ; and they do not sho-w do-able 
refraction unless in a constrained state. Ainorplusm. is not 
peculiar to one kind of substances, for the same molecules 
may exist either in the amorphous or the crystalline state. 
Thus charcoal or lamp-black is the amorphous form of tlie 
diamond; sulphur and phospihorus, when slowly cooled, 
asstmio a crystalline aiTangemeiit, but when rapidly cooled 
are perfectly homogeneous — ^the suddenness of transition 
from the hquid or fused state giving no iime for definite 
arrangement of i)articles. 

AMOS (not the same as Amoz, the father of Isaiah) 
was an inhabitant of the district of Tekoa, a fortified town 
(2d Cl^on. xi. 6) among the hills of the south of Judah, 
where a breed of stunted sheep and goats, prized, how- 
ever, for their wool and hair, found a scanty pasturage 
(Amos i 1). Possibly he was a common day labourer ; 
certainly he was far from wealthy, as the Jewish com- 
mentators would have him ; for though he is caUed 
a ^'noked” {loc, c^^), like one of the kings of Moab 
(2 Kings iii. 4), he tells us himself that he was glad to com- 
bine tlus employment -with that of a dresser of sycamore 
fruit (vii. 14). He may thus be contrasted, as the peasant 
prophet, -with Isaiah, the prophet of the capital and the 
court. It does not, however, follow that Amos was devoid 
of such cultivation as could then be had. Distinctions of 
rank -were not, among the primitive Semitic races, co- 
incident -with those of culture , it is enough to refer to the 
pre-Mohammedan Arabs, -whose poetry has been so aceu- 
ratdy reproduced by Riickert. And in the case of Amos 
there is evidence in his own works that he was weR 
acquainted -with tlie Rteratore of his day. It is true that 
he boldly admits the irregularity, from an official point of 
view, of his prophetic ministrations — “'N'o prophet I, and 
no prophet’s disciple I” (viL 14); but his discourses are 
not only fuR of references (sometimes dubious) to the 
book of Joel and the Pentateuch, but framed', however 
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imperfectly, on a> genuine artistic jilan. Tins is unmis- 
takalily the case in the discourse contained in i. 3-u. 16, 
but with greater or less correspondence to the course of 
thought 111 the remainder of the book. Thus, according 
to Evvald (who anus, it is true, at an unattainable pre- 
cision), chapters iii. and iv consist of five strophes — -lii. 
1-8, hi. 9-15, IV. 1-3 (incomplete), iv. 5-11, iv. 12, 13 ; 
chapters v. and vi. of a prologue (v, 1-3) and four strophes 
—V. 4-6, 8, 9 , V. 7, 10-17 ; v. 18-37 , vi. 1-10 , with a sort 
of epilogue in vi. 11—14. And the great critic De Wette 
goes so far as to declare that no Hebrew projihet has 
shown an equal regard for clearness and harmony of pro- 
portion. (Oomp. Dr Pusey, MLmr Prophets, p. 152 ) 

The date of the first public appearance of Amos cannot 
he ascertained. From the heading of the hook (i 1), 
which, though not by the prophet himself, has the air of a 
genuine tradition (Ewald, Die Propheten, i. 123), we learn 
that he “ saw ” — ^that is, prophesied — “ two yearn before 
the earthquake ” Tins earthquake is referred to again in 
Zech. xiv. 5, and, as some think, in passages of Joel and 
other prophets. It seems, therefore, to have constituted 
an era in poiudar tiadition, but is of no significance for 
chionology, as has been well shown by Dr Pusey {Minor 
Prophets, p. 148). More to our purpose is the former 
part of the heading, which limits the prophetic career of 
Amos to the twenty-five years that Uzziah and Jeroboam 
II. were contemporary — i.e., 810-784, according to tlie 
common chronology ; 775-760, according to the Assyrian 
(Comp Schrader, Die Keilhischriften mid das AUe TesUa- 
msni, p. 120.) He flourished, therefore, in the greatest 
age of Hebrew prophecy He seems to have been younger 
t hnn Joel, to whose prophecy he makes several references, 
and more or less senior to Hosea and Isaiah. This view 
is fully borne out by the gradual emergence of the Assy- 
rians on the prophetic horizon. Altogether absent from 
JoeFs prophecy, they are but vaguely alluded to in Amos, 
and first mentioned by name in Hosea and Isaiah. 

It was while “foUowiiig the flock (vu. 14, 16) that 
Amos received a prophetic impulse to leave his home and 
preach in the sister country. The circumstances are on 
several accounts worthy of notice. They indicate — 1. A 
distinction between Hebrew prophecy, in its mature stage, 
and non-Hebrew — nz., that tlie former is not dependent 
on a special artificial traming ; 2. That though his writ- 
ings are included in the prophetic canon, Amos did not 
consider himself officially a prophet (winch has a bearing 
on the great controversy of Daniel), and 3. That prophets 
of the higher or spirituM order did not recognise the revolt 
of the first Jeroboam (comp. ix. llj Hos. iii. 6). But 
the prophecies of Amos had a wider scope than the destiny 
of Israel. They show a dim presentiment of the philosophy 
of history, and of the reproductive power of revolutions. 
Accordingly, Syria, Philistia, Phoenicia, Edom, Ammon, 
Moah, and Judah were successively rebuked by the in- 
siiired messenger. But the chief blame fell upon Israel, 
whose unparalleled prosperity under Jeroboam II. had 
developed the germs of vices inconsistent with the religion 
of Jehovah. The denunciations of Amos produced a power- 
ful unpression. He was expelled with contumely by 
Amaziah, a priest of the reactionary image cultus at the 
frontier town of Bethel (vii, 10-17). 

It is not to be supposed that the discourses of Amos 
were delivered exactly as they stand. This view is pre- 
cluded by their elaborate literary character, and by the 
allusions to the prophet's experience in Israel in ii 12, v. 
10, 13. He probably put them together, with the addi- 
tion of a grand Messianic epilogue, after his return to 
Tekoa. There has never been a doubt of their genuineness. 
The text is good, but there are a few corrupt passages. 

Some of the characteristics of Amos have been already 
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mentioned. The tradition that he was a stammeier (based 
on an absurd etymology of his name), and the statement 
of Jerome that ho was “imperitus sermone (sed non 
scientia),” only prove the incapacity of the ancients for 
literary cnticism. The simplicity of his style is that of 
the highest art. He delights in abrupt short clauses, but 
they are hnked together by the closest parallehsm. And 
the supposed rusticity of his dialect is deduced from the 
spelling of only five words, analogie.s to which may be 
traced in the great poem of Job All that we can admit 
as probable is, that the native force and talent for observa- 
tion displayed by this prophet were derived from his eaily 
converse with nature on the ivild hills of Jndah. Hi.'? 
imageiy, in fact, from its freshness and appropriateness, 
(comp. ii 13; lii. 5, 12; iv. 2, 9 ; v. 19 ;_vi. 12; ix. 9), 
almost reminds us of Dante, and entitles him to as higli a 
place in the history of literature as in that of theistic 
religion. (t. k. c ) 

AMOY, a city and seaport ui the province of Fo-kien, 
China, situated on the sloiie of a hill, on the south coast 
of a small and baiien island of the same name, in 24° 
28' N, lat. and 118° 10 E. long. It is a large and exceed- 
ingly dirty jJace, about 9 miles in circumference, and is 
divided mto two portions, an inner and an outer town, 
which are separated from each other by a ridge of hills, 
on which a citadel of comsiderable strength has been built. 
Each of these divisions of the city possesses a large and 
commodious harbour, that of the inner town, or city proper, 
being protected by strong fortifications Amoy may be 
regarded os the port of the inland city of Chang-chu, with 
which it has river communication j and its trade, both 
foreign and coastwise, is extensive and valuable. In 1870, 
560 vessels, exclusive of Chinese junks, entered the port, 
of an aggregate burden of 224,436 tons, of those, 316, of 
150,171 tons, were British. The chief aiticlos imported 
were sugar, rice, raw cotton, and opium, as well as cotton 
cloths, iron goods, and other European manufactures; their 
value was £1,915,427. In the same year, 654 vessels, of 
220,911 tons, cleared the port, including 314 Bntish, of 
150,826 tons; the chief exports were tea, porcelain, tlml 
paper, and their value was £1,144,046. It is not pos- 
sible to give the statistics of the trade that is earned on 
by means of Chinese junks, but it is said to be large ; and 
the native merchants are considered to bo among the 
wealthiest and most enterprising in China. Amoy was 
captured by the British in 1841, after a determined resist- 
ance, and is one of the five ports that wore opened to 
Bntish commerce by the treaty of 1842; it is now open to 
the ships of all nations. The population of Amoy is esti- 
mated at 250,000. 

AMPSHE, Ande^-Marie, the founder of the science of 
electro-dynamics, was bom at Lyons in January 1775. He 
took a passionate delight in the pursuit of knowledge from 
his very infancy, and is reported to have worked out lengthy 
arithmetical sums by means of pebbles an<l biscuit-crumbs 
before he knew the figures. His father began to teach 
Mm Latin, but left this off on discovering the boy’s greater 
inclination and aptitude for mathematical studies. The 
young Amiiere, however, soon resumed his Latin lessons, 
to enable him to master the works of Euler and Bernouilli. 
In later life he was accustomed to say that he knew as 
much about mathematics when he was eighteen as ever he 
knew; hut his readmg embraced nearly the whole round of 
knowledge, — ^Mstory, travels, poetry, philosophy, and the 
natural sciences. At this age he had read the whole of the 
JSTiqfdopidie, and with such interest and attention that he 
could repeat passages from it fifty years after. When 
Lyons was taken by the army of the Convention in 1793, 
the father of Ampfere, who, holding the office of Juffe de 
paix, had stood out resolutely against the previous revolu- 
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tioiiary excesses, was at once thrown into prison, and soon 
after perished on the scaffold. This event produced such 
an impression on the susceptible mind of Ampere, that he 
continued for more than a year in a state little removed 
from idiocy. But Kousseau’s letters on botany falling into 
his hands, the subject engrossed him, and roused him from 
his apathy. His passion for knowledge returned. From 
botany he turned to the study of the classic poets, and to 
the writing of verses himself. About this time (1796) an 
attachment sprang up, the progress of which he naively 
recorded in a journal XArmrwm). In 1799 he was happily 
man-ied to the object of his attachment. From about 
1796 Ampere gave private lessons at Lyons in mathe- 
matics, chemistry, and languages, and in 1801 he removed 
to Bourg, as professor of physics and chemistry, leaving 
his aihng wife and infant son at Lyons. His wife died in 
1804. After two years’ absence he returned to Lyons, on 
his appointment as professor of mathematics at the 
Lyceum. His small treatise, Considh'ations sur la Theorie 
Math&nmtique du Jeu (Lyons, 1802), in which he success- 
fully solved a problem that had occupied Bufibn, Pascal, 
and others, and demonstrated that the chances of play are 
decidedly against the habitual gambler, attracted consider- 
able attention. It was this work that brought him under 
the notice of M. Delambre, whose recommendation obtained 
for him the Lyons appointment, and afterwards (1805) a 
subordinate position in the Polytechnic School at Paris, 
where he was elected professor of analysis in 1809. Here 
he continued to prosecute his scientific researches and his 
multifanous studies with unabated diligence. He- was 
iidinitted a member of the Institute in 1814. It is on the 
service that he rendered to science in establishing the relar 
tions between electricity and magnetism, and in developing 
the science of electro-magnetism, or, as he called it, electro- 
dynamics, that AmpWs fame mainly rests. On the 11th 
of September 1820 he heard of the discovery of Professor 
Oersted of Copenhagen, that a magnetic needle may be 
deflected by a voltaic current. On the 18th of the same 
month he presented a paper to the Academy, contaming a 
far more complete exposition of the phenomenon, which he 
had in the interval investigated by e.x:pcriment, and show- 
ing that magnetic defects can be produced, without magnets, 
by aid of electricity alone. In particular he showed that 
two wires connecting the opposite poles of a battery attract 
or repel each other according as the currents pass in the 
same or in opposite directions. According to the theory 
of magnetism which Ampere’s subsequent investigations 
led him to adopt, every molecule of magnetic matter is 
acted on by a closed electric current, and magnetisation 
takes place in proportion as the direction of these currents 
approaches parallelism. The whole field thus opened up 
he explored with characteristic industry and care. He 
anticipated the invention of the electric telegraph, having 
suggested in 1821 an apparatus of the kind with a sepa- 
rate wire for each letter. Late in life he prepared a 
remarkable work on the classification of the sciences, which 
was published after his death. In addition to this, and 
one or two works of less importance, he wrote a great 
number of memoirs and papers that appeared in scientific 
journals. He died at Marseilles in June 1836. The great 
iuniability and child-like simpheity of Amphre’s character 
are well brought out in his Journal et Oorresjpondmee 
published by Madame Chevreux (Pans, 1872). 

AMPURE, jEiJS--JAOQtnas-ANToi]srE, the only child of 
the preceding, was born at Lyons, August 12, 1800. He 
showed an early preference for literary pursuits, and this 
was strengthened by his intimate intercourse with the 
brilliant circle to which his introduction to Madame 
R4camier’s celebrated r6umo7bs admitted him. He began 
his literary career as a contributor to the Olohe and Revtie 
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Fran^aise, which Guizot conducted in opposition to the 
government of Charles X. After spending some tune in 
travel, he commenced a course of lectures at the Atheneeum 
of Marseilles in 1830, the first of which, Fe Vllistoire de 
la Puesie, he published. The revolution of July led to his 
return to Pans, where he lectured at the Sorbonne, till, 
ill 1833, he succeeded Andrieux as professor of the history 
of French literature in the college of France. His lectuies 
here, which were greatly admired, form the basis of several 
works, particularly of his Iltstoire littSraire de la France 
avant le \^me Sibcle, 3 vols.. Pans, 1839, 1840. Ampfere 
was a constant contributor to various periodical pubhea- 
tions. He wrote for the Jiemie des Deux Mondes sprightly 
accounts of his long journeys in Egypt and Horth America, 
as well as in various parts of Europe, which were after- 
wards collected under the title, LUtei ature et Voyages (2 
vols., 1834). His principal work is the Uistoire Romaine 
tt Rome (4 vols., 1856-64), a series of papers, reprinted in 
part from the Reviie des Deux Mondes, showing shrewd 
sense and great and varied learning, jiarticularly on 
archaeological questions, and written in an attractive though 
often discursive style. Ampfere was officer of the Legion 
of Honour from 1846, and in 1847 was admitted to the 
French Academy. He died March 27, 1864. 

AMPHIAEAUS, in Greek legend, a son of Oicles and 
Hypermnestra, descended on the paternal side from the 
kingly seer Melampus, and, hke his ancestor, endowed with 
the prophetic gift ; but at the same time known for his 
valour in the great enterprises of his time — the expedition 
of the Argonauts and the hunt of the Calydonlan boar. 
The expedition, however, on which the chief events of his 
Kfe hinge is that of the Seven against Thebes, into which 
he was unwillingly driven by the treachery of his wife, 
Enphyle {Odyssey, xi. 326), a sister of Adrastus, who then 
ruled in Sicyon, and by whom the enterpnse was planned 
to restore Polynices to the throne of Thebes. As prince of 
Argos, Amphiaraus was in a position to assist greatly j but 
when called upon by Adrastus to take a part, he declined, on 
the ground that the cause was unholy, and would end 
fatally. His marriage with Eriphyle, however, had not 
only been meant to heal previous quarrels between him 
and Adrastus, but was to be a bond of peace for the 
future in this way, that she should always arbitrate between 
them. To secure her favour now, Polynices gave her the 
fatal necklace which Cadmus had once given to Harmonia, 
and, though warned of the consequences, Eriphyle accepted it 
and decided against her husband. Knowing that he would 
never return, Amphiaraus enjoined his son Alcmseon, then 
a boy, to avenge his death upon his mother j and to his 
children generally he gave wise counsel. As he stepped into 
his chariot to depart he turned with a look of anger towards 
his wife, a scene which was represented on the chest of 
Cypselus. The assault of Thebes was disastrous to the 
Seven ; and Amphiaraus, pursued by Periclymenus, would 
have fallen by his spear had not Jupiter, at a critical 
moment, struck the earth with a thunderbolt, and caused it 
to open and swallow him with his horses, Thoas and Dias, 
his chariot, and his charioteer, Eaton. Jupiter and Apollo, it 
is said in the Odyssey (xv. 245), loved Amphiaraus dearly; 
yet he did not reach an old age, but fell at Thebes, through 
the gift accepted by his wife. After death he continued, 
as a deified hero, to exercise his prophetic power by giving 
oracles on the spot where he had sunk into the earth. In 
earlier times this was believed to have happened at Harma, 
on the way from Thebes to Potniae, and it was there that 
the oracle of Amphiaraus was which Creesus and Mar- 
doniua consulted {Herodotm, 1 49, 62 ; viii. 134). After- 
wards this oracle yielded to that in the neighbourhooa 
of Oropus, where was also a sanctuary to Amphiaraus 
(Jupiter Amphiaraus, as he was styled), with athletic and 
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musical festivals in Ms honour, and with a sacred enclosure necessary to fast for a tmie, then to offer sacrifice at the 
(temeiios) in which weio two springs. At one of them he great altar (Pausanias, i. 34, 2), and again to sacrifice a 
was thought to have risen from the lower world, and hence rain and to sleep on its shin. The ruins of the temple, 
its water°wa 3 employed for no sacred purpose Invalids with iusciiptions which identify them as such, exist still 
who had been cured by oracular prescriptions Uircw a piece at hlaurodilissi, in the ancient Oiopia. In the clerivation 
of money in it. The water of the other spring was ex- of his name from aficjn-apdofiai, the piety tor which Amphi- 
cellent to drink and to bathe in (^’AptfiLapdov kom-pd). The araus was celebrated is expressed. (A. s. M.) 

oracles were conveyed in dreams, to obtain which it was 
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L INNiEUS originally employed this term to denote a 
dass of the Animal Kingdom comprising crocodiles, 
lizards and salamanders, snakes and CtGcilue, tortoises 
and turtles, and frogs ; to which, in the later editions of 
the Systema Naturce^ ho added some groupis of fishes. In 
the TaUeau Mhwitaire, published in 1795, Cuvier 
adopts Linnteus’s term in its earlier sense, but uses the 
French word “ Pieptilos,'’ already brought into use by 
Brisson, as the equivalent of Mrijihibui. In addition, 
Cuvier accepts the Lmniean subdivisions of Amphibta- 
Heptdia for the tortoises, lizards (lududing crocodiles), 
salamanders, and frogs; and Amplnhki-Serpientes for the 
snakes, apodal lizards, and Otxciluc. 

In 1799^ Prongniart pointed out the wide differences 
which separate the frogs and salamanders (wHch he terms 
Batrachia) from the other reptiles; and in 1804, Latreillo,^ 
rightly estimating the value of these differences, though he 
was not an original worker iii the field of vertebrate 
zoology, proposed to separate Prongniart’s Batrachia from 
the class of IteptUia proper, as a group of equal value, for 
which he retained the Linniean name of Amphihki. 

Cuvier went no further than Brongniarfc, and, in the 
Blgne Animal, he dropped the term Amphilia, and substi- 
tuted Beptilia for it. Meckel,” on the other hand, while 
equaPy accepting Brongniart’s classification, retained the 
term Amphilia in its earlier Linnasan sense; and his 
example has been generally followed by German writers ; 
as, for instance, by Stannius, in that remarkable momunent 
of accurate and extensive research, the llandbuch der 
Zootomie (Zweilo Aiiflage, 1856). 

In 1816, Do Blainville,* adopting Lalreille’s view, divided 
the Linnjean Amphilia into Sqiiamiferes and NvMpellifhres, 
or Amphibiens , though he offered an alternative airange- 
inent, in which the class lieptiles is preserved and divided 
into two sub-classes, the Ornithoides and the IcMhyoides, 
The latter are Brongniai-t’s Batrachia, plus the GeecUke, 
whose true affinities had, in the meanwhile, been shown 
by Dumeril; and, in this arrangement, the rcamQ Anvphihiens 
is restricted to Brotem and Siren. 

Merrem’s Fholidota and Batrachia (1820), Leuckart^s 
Monopnoa and Dipnoa (1821), Muller’s Squamata and 
Fvda (1832), are merely new names for De Blainville’s 
Ornithoides and Ichthymdes, though Muller gave far better 
anatomical characters of the two groups than had pre- 
viously been put forward. Moreover, following the indjcor 
tions already given by Von Bar in 1828, * Muller calls 
the attention of naturalists to the important fact, that 
while all the Squamata possess an amnion and an allantois, 
these structures are absent in the embryos of all the Frida. 

^ Bi-ongniart’s “Essai d’une dassifloation Nataidle des Eeptiles” 
was uoi; piiblislied in full till 1803. It appears ia the volume of llie 
Mhtwires presents cl Vlnstitutpar divm Sa/vcm for 1805. 

® Fomeau Diciionnaire d'Histoire Fatwrelle, xsdv., cited in La- 
treille’s FamUes Naturelles dw RSgne Animal. 

® System der Yergleiehenden Anaiomie, 1821. 

^ “Prodrome d’une Jfouvelle Distribution dix Higne Animal,” 
BiiSleiin des Sciences par la SocUiS PhiloTnatique tie Pans, 1816, 
p. 113. 

® BntrdckeJungs-Qesclhidlite der Thim, p. 262. 


Miiller makes an appeal for observations on the develop- 
ment of the CLecilice, and of those Amphilia which retain 
gills or gill-clefts throughout life, which has unfortunately 
yielded no fruits from that time to this. 

In 1825, Latrellle published a new classification of the 
Vertelrata,^ wMch are primarily divided into Rcematherma, 
containing the three classes of Mainmifera, Monotremata, 
and Aves , and llcemacryma, also containing three classes 
— Beptilia, Amphibia, and Bisces. This division of the 
Vertchrata into hot and cold blooded is a curiously retro- 
grade ste]!, only inteUigible when we reflect that the excel- 
lent entomologist had no real comprehension of vertebrate 
morphology; but he makes some atonement for the blunder 
by steadily ujiholduig the class distinctness of the Ampluhm 
In tMs he was followed by Dr J. E. Gray ; but Dumdril and 
Bibron in then* great work,’^ and Dr Gunther in his Gata- 
lotjue, in substance, adopt Brongniart’s arrangement, the 
BatrcicMa bemg simply one of the four orders of the class 
Beptilia. Professor Huxley has adopted Latreille’s view 
of the distinctness of the Amphibia, as a class of tho Yerte- 
brata, co-ordinate with the Mammalia, Aves, Beptilia, and 
Pisces; and the same arrangement is accepted by Gegoiibaur 
and Haeckel In the Hunterian lectures delivered at tho 
Eoyal College of Surgeons in 18G3, Professor Huxloy divided 
the Yeriehrata into Mammals, Saiiroids, and Ichthyoids, the 
latter division containing the Amphibia and Pisces. Sub- 
sequently he piroposed the names of Sauropsida oxAIchthy- 
opsida for the Sauroids and Ichthyoids respectively. It 
IS proper to mention, finally, that Professor Owen, in his 
work on Ths Anatomy of Yeriehrata, follows LatroiUe in 
dividing the YeHebrata into Tlcematotherma and Ilceina- 
toci'ya, and adopts Leuckart’s term of Diimoa for the 
Amphilia. 

The Amphilia are distinguished from tho Sauropsida 
and Mammalia by very important and sharply-defined 
characters. The visceral arclios of the embiyo develop 
gills, wMch temporarily, or peimanently, perform the respi- 
ratory function. There is no trace of an amnion, and it is 
still a question whether the unnary bladder, which oAAmr 
phibia possess, answers to the allantois of the higher Yerte- 
hreda or not. At any rate, it plays no part in tho respira- 
tion of the embryo, nor is it an organ by which nutriment 
is obtained from the parent. There are two occipital 
condyles, and the basi-occipital region of the skull is either 
very incompletely, or not at all, ossified. There is no basi- 
sphenoidal ossification. When young, the Amphibia are 
provided with, at fewest, three, and usually four, cartilagin- 
ous, or more or less ossified, branchial arches. From 
Pisces, on the other hand, they are distinguishable only by 
the characters of their locomotive apparatus. When they 
possess median fins and limbs, these never present fin- 
ray^j and the limbs exMbit, in full development, the type 
of structure which obtains among the Sauropsida and 
Mammalia, and differ very widely from the fins of any 
fish at present known. This difference obtains even among 

® Families Naturelles du Eigne Animal. 

^ Mrj^tologie GfSnArale, m Eisioire Nakmlde empUte des E^iUss 
1836, 
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the long extinct Ampldhia of the Carboniferous epoch. In 
other respects, the lower Amphibia approach the GUmcEi'w, 
the Gamidei, and the Dipnoi very closely ; while, in then 
devdopmeut, they present cunons approximations to the 
irarsipobramhii. 

With respect to the primary subdivisions, or orders, of 
the class Amphibia, no one can doubt the propriety of the 
separation of the recent forms into what may be broadly 
termed Newts {Urodela) j Frogs and Toads (Iwtro) j and 
CcBcilioB (Peromela) effected by Dumdril ; while aU that is 
known of the organisation of the extinct Amphibia of the 
newer Palieozoic, and older Mesozoic, formations tends to 
show that they form a fourth natui-al assemblage of equal 
value to each of the others. 

The names of Urodela and Anura, given to the first two 
of these divisions, are undoubtedly open to cnticism ; but 
if well-understood terms, which have acquired a definite 
scientific connotation, are to be changed whenever ad- 
vancing knowledge renders them etymologically inappro- 
priate, the nomenclature of taxonomy w^ bdore long 
become hopelessly burdened ; and, to set a good example, 
the names of Urodela, Anura, Peromela, and Labyrinths- 
dofida are adopted here for the four orders of the Amplubm, 
even although it be true that the Labyrinthodonta do 
not all possess the dental structure on which tlie name 
was founded ; though there is reason to believe that some 
Lahyriuthodonts were devoid of limbs, or peromelous; that 
the Aniira are not more tail-less than are tlie Peromela; 
and that the tails of the Urodela are not more conspicuous 
than were those of the Labyrinthodonts. 

Urodela. The UnoDBLA are Amphibia with elongated bodies and 
relatively short limbs, devoid of scales or pectoral plates, 
with numerous prse-caudal vertehrm, and with amphicoolous, 
or opisthocoelous, vertebral centra. The hyoidean arch re- 
mains connected -with the suspensorium thronghout life, 
and its cornua are large in proportion to its body. The 
mandible is dentigerous. There are one or two pairs of 
hmbs, the pectoral arch and hmhs being always present 
The manus never possesses more than four digits. The 
bones of tlie antebrachium and of the cnis remain distinct, 
and the tarsus is not elongated. So far as the spermatozoa 
arc known, they are elongated filaments with a vihratile 
fringe. The larva develops external gills only; and, except 
Siren, none are known to possess, at any tamo, a homy 
masticatory apparatus.^ 

inura. The Anuha have relatively short and broad bodies, and 
both pairs of hmbs are constantly present, the hinder 
being the longer and stronger. Thera are no scales, nor 
pectoral plates, but ossification sometimes occurs in the 
dorsal integument. The vertebrae vary in character, but 
are usually procoelous. The prse-sacral veitehr£B never 
exceed nine m number, and the caudal portion of the verte- 
bral column is represented by a peculiar stylifonn coccyx. 
The hyoidean ardi detaches itself from the suspensorium, 
and almost always becomes connected with the pro-otic 
region of the skull. The cornua are usually slender, as 
compared with the broad body of the hyoid. The man^ble 
is almost always devoid of teeth. The bones of the ante- 
hraohinm and of the crus early ankylose, and the astragalus 
and calcaneum are much elongated. The manus a 
rudimentary fifth digit. Except in Pombinator, the spermar 
tozoa have flagellifoim appendages, like those of ordinary 
Y&telrata. The larv® develop fet external, and after 
wards internal, giUs, and, so far as is known at present, are 
provided with deciduous horny masticatory plates. The giU 

^ This dremnstanoe appeals to have hoen remarked only "by Muller. 
Speaking of the larvce of the Salamanders, he says — “ Sie hahen nioht 
dm nomschuahelder Iioa(^lmeru’’~(£eiiraffmrAmt, der Amphi- 
Utn, p. 209.) Dnmdnl and Bihron aiSim the contrary {<^, dL, t. iz. 
P. 16). 
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apertures are closed by the growing over them of an oper- 
cular membrane. 

The Peeomela have snake-hke bodies, totally devoid of Peromela 
limbs and limb arches. In most, the integument is pro- 
vided with transverse rows of imbedded cycloid scales, but 
there are no pectoral plates. The vertebrm of the trunk 
are very numerous, and are amphicoolous ; those of the 
caudal region are very few, and are free. The hyoidean 
arch is attached neither to the suspensorium, nor to the 
skull; its cornua are very slender, and no distinct body 
is developed, it is followed by several slender, hoop- 
hke, branchial arches. The mandible is dentigerous. 

Nothing IS known of die early stages of development; but 
Muller discovered branchial clefts, with rudimentary bran- 
chial filaments, in young Ccecilice. 

The LABYEmTHODONTA for the most part resembled the Lab/iintl 
Urodela m the proportions of the tail and Imibs to the odrata. 
body, but some (as Ophiderpeton) were serpentiform, and 
apparently apodal ; no raniform Labyrinthodonts have yet 
been discoveied. The vertebrae are amphicoolous. The 
mandible is dentigerous. The hones of the antebraehinm 
and crus remain distinct, and the tarsus is not elongated. 

The manus and pes appear to have been pentadactyle. 

Three sculptured pectoiM plates and a pecuhar dermal 
armour of small scales, confined to the ventral face of the 
body, are present in many genera Nothing is known of 
the early stages of development, but the jowagArchegosauria 
appear to have possessed ossified branchial arches. 

In ^ving a sketch of the organisation of the Amphibia, 
it will he necessary to enter much more fully into the 
characters of the skeleton than into those of the other 
systenm of organs. 

The Vertebral Column, Ribs, and Sternum. — ^Leaving the 
extinct Archegosauria aside for the present, ah the Amphibia 
possess weU-ossified vertebrm, the arches of which, in the 
adult condition (except, perhaps, in some labyrinthodonts), 
are not separated by a neuro-central suture from the 
centra The latter may be amphiccelous, as in the lower 
Urodela, the Peromela, and the Labyrinthodonta; or opis- 
thocoelous, as in the higher Urodela and some Annra {e.g., 

Pipa and Pombinato?') ; or proccelous, as in the majority 
of the Jnura (with the exception of the eighth vertebra, 
which is usually amphiccelous; and of the ninth, which 
commonly has one convexity in front and two behind). 

In aU the recent forms which have been examined, the 
centra and intervertebral masses contain more or less dis- 
tinct remains of the notochord. The arches of the trunk 
vertebrae are connected by zygapophyses ; the spinous pro- 
cesses axe usually low, but attain a great relative length m 
the caudal region of some of the Labyrinthodonts {e.g. 
Urocordylus). Transverse processes are present in aU the 
trunk vertebrae, except the atlas ; they are shortest in the 
Peromela, longest in the Annra. In most Urodela, these 
transverse processes, at any rate in the anterior trunk ver- 
tebrae, are ^vided into two portions, a dorsal and a ventral, 
which diverge towards their free ends; or, more strictly 
speaking, these processes are made up of two subequal trans- 
verse processes, a dorsal “tubercular” process, and a ventral 
“capitular”process. SometimeBthisdivisionprevailsthrough- 
out the whole length of the trunk, but, more commonly, the 
two transverse processes become feed into one, postenorly. 

In the long-bodied Urodela [Siren, Proteus, Amphiuma), 
only a small number of the vertebrae which succeed the 
atfe present traces of double transverse processes; further 
hack, the coalesced transverse processes form trihedral pro- 
jections, their dorsal and ventral contours converging 
instead of divergmg, and giving a very characteristic aspect 
i to these vertehrse. 
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In some LuLyiiutliodonts, tke capitular and tuLercirlar 
processes, divergent and subequal in some (probably the 
anterior) veitebite, coalesce into one in other vertebim; 
and tlic capitular division being shorter than the tubercular, 
transverse processes, like those of the middle thoracic reguon 
of the crocodiles, are thus produced. 

In the IWoniela, there is a short capitular process, but 
the tubercular process is represented by a mere facet 
placed below the prezygapophysis. 

In the A 7 tura, filially, the vertebim have only a single 
transvoise process (possibly repiesenting the coalesced 
double transverse processes of the posterior trunk vertebr® 
of such Urodela as Menopo7na\ which, in some of the 
vertebiis, may attain a great lengdh. 

Tabs are present in a few Anura, in ah Urodela, Pei-uiyiela, 
wid^Lalyrhithodonta; and, in the last-named and some Uro- 
dela, they attain as great relative dimensions as m other 
Yeiieh 7 'aia But they are always vertebral ribs, no Amphibian 
being known to possess more than rudiments of sternal ribs. 
The atlas is never piovided with ribs. In the Peromela, nhs 
are borne by all the other vertebrae, except the veiy hind- 
most. Ill the long-bodied Urodela, on the other hand, they 
are restiicted to a few of the anterior vertebriB. In the 
other Urodela they are usually confined to the prae-sacral 
and sacral vertebrae j but, in some cases, one or two of the 
miteiior caudal vertebiae have free ribs. The form of the 
proximal end of the rih corresponds with that of the 
tiansverse processes or process. Where this ^ is double, 
tlie rib presents a fork, formed by the capitulum and 
tuherculum j and when the capitular and tubercular trans- 
verse processes are of et^ual length, the capitula and tuber- 
cula of the ribs are equal ; but when either of the former 
is shorter than the other, the corresponding part of the 
rib is longer. The Peromela have no sternum, and that 
of the Laby)i}ithQdo7ita (if they possessed any) is un- 
known. In the Urodela, the sternum never ossifies, and 
there is no trace of even a cartilaginous sternum m Proteus. 
Ill Menobranchus, there is a very small cartilaginous sternal 
plate, which sends lateral prolongations into two of the inter- 
muscular ligaments, representing rudimentary sternal ribs. 

In the ISTewts^ the sternum becomes a broad and stout 
23 late of cartilage, with a median, posterior, cristate, xijihoid 
jirocess, and with articular smiaces on its antero-lateral 
margins for the recej>tioii of the coracoids. The sternum 
attains its highest development in the raniform Anura, the 
xiphoid process becoming elongated and dilated at its ex- 
tremity, and more or less converted into bone, while calci- 
fication of the body of the sternum itself may also occur. 

A B 



Via 1.— The first two vertebr® of iVfnoiJma (x Vt\ atlas; Vi*, second 
vertebr.a; a, Intercondylold process of the atlas, 6, tbeaiticnlarsuifucesfoi the 
occipital condyles. The nbs of the second veitebra are not lepiesented. A. 
dorsol; B, ventral; 0, Intel al view. 


^ See Parker Oti the Shoulder Girdle, pp. 63, 68. 


lu the Urodela, the first vertebra always presents two 
slightly concave articular facets, the faces of which look 
outAvards and forwards to adapt themselves to the occipital 
condyles. Between these facets, the dorsal moiety of the 
anterior face of the centrum gives rise to a process, which 
is little more than a ridge in Proteus, but in other genera 
becomes very prominent, and has a curious resemblance to 
the odontoid process of the axis vertebia of a bird. ^ This 
“intercondyloid” process of the atlas sometimes (A 
eg.) exhibits on each side, near its termination, an articular 
facet, which plays on a corresponding facet of the adjacent 
face of the occipital condyle. 

Mayer {Arialecten, p 10) w^as misled by the form of this 
process into the supposition that the veitebra to which it 
belongs is not the atlas, but the odontoid, vertebra But 
theie IS a Rmii1a. r process of the first vertebra in the Bays, 
and the relations of the vertebra to the nerves show tliat 
it IS certainly not the homologue of the axis vertebra of 
other Yertebrates, The first sjoinal nerve, which has the 
distribution of the hypo-glossal of the higher Vei-tehrata, 
passes out of the spinal canal, either between the first and 
second vertebrae, or through a foramen in the arch of the 
fii-st, in the Amphibia, which have no proper suhoccipital 
nerve. This is a very curious circumstance, and requires 
elucidation by the study of development. 

In the Anuo-a, the atlas has the same general form, but 
the median process is either inconspicuous, as in Puna 
esculenta, or may be absent. 

Among the labpdnthodoiita, the atlas of Mastodo7isau7'us 
only is knoivn. It presents two concave facets anteriorly, 
separated for about half their length by a notch, which 
probably lodged a ligament. 

The atlas of the Pey'omela has the two characteristic 
facets for the occipital condyles, but the intercondyloid 
process is absent, and the anterior margin of the arch of 
the vertebra projects forwards towards the corresponding 
margin of the occipital foramen {Ep>7/^7'vurrC). 

In those Ui'odelavMok possess posterior limbs (cxceptPro- 
teiis and Amiohiuma), one vertebra, or sometimes two {Meiio- 
pomd), are distinguished ^ 

from the rest as “ sacrah' s v. , 

by having stouter nhs, 
the outer ends of which 
abut against, and are 
united by ligaments 
with, the ilia. 

The Anu7'a always 
possess a sacral verte- 
bra (sometimes anky- 
losed with its predeces- 
sor or successor), the 
transverse processes of 
which are often en- 
larged, and sometimes 
greatly expanded, at 
their iliac ends. The 
characters of the sa- 
crum of the Labyrintlio- 
do7ita are not known. 

In the Urodela, the 
anterior caudal verte- 
hrm, except the first,, „ „ „ 

’ hiG, 2 — Menopoma Posteilor (A) and ventral 
Have inienor arenes^ (B) views ot the sacral vcitei)!® }Sdi\ 
which, like the nem'al socrainDs; a mum; ^.ischium 
arches, are conthiuously ossified with the centra j and the 
same condition obtained in the caudal vertebne of the 
Labyrinthodonts. 

In the Anura, the caudal vertehriB are replaced by a 
long coccyx, consisting of an osseous style, to the dorsal 
as 2 )ect of the anterior end of which two neural arches are 
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aiikjlosed. Tlie anterior face of tlie style usually presents 
tw’^o concavities (one in Bomhinator and some other genera), 
which articulate with the corresponding convexities on the 
posterior face of the 
centrum of the sa- 
cral vertebra. The 
number of the verte- 
brae in the spinal 
column of the Uro- 
dela and Beromda 
varies very much. 

In the long-bodied 

Urodela and Pe^-O- 3 .— a cavtlal vertebra of JUmopomo. V, nenr.il 
-.v, iirch; C, centrum; if*, prie- and post-zygapo- 
/?ieta they may be physes; 7’.p. transverse process; A'. F, sub-verte- 
V e r y n u m e r o u s . 5 posterior view. 

According to Cuvier, Ccccilia has 230; Siren, 99; AnipM- 
nnia, 75 ; in Menobranclins there are 18 prse-sacral and 25 
caudal; in Salamandra, 16 and 26; and a similar varia- 
tion apiiears to have obtained in the Labyilnthodonts. On 
the other hand, in the Anura the number of vertebrae (ex- 
cluding the coccyx) is very constantly nine ; though this 
number undergoes an apparent reduction, in some cases, 
by the ankylosis of the first and second vertebrae {C&'a- 
tophr^s dorsata, Fipa, Bactyleihra, Breviceps), and in others 
by that of the sacral vertebra with the coccyx {Fipa, 
Dactylethra, Breviceps, Felobates). 

In the carboniferous Labyrinthodont, Archegosa^lr'lls, the 
notochord appears to have persisted throughout life, and 
the ossification of the centra of the vertebrae to have gone 
no further than the development of bony rings, such as 
those with which the ossification of the centra of the verte- 
brae of a tadpole commences. 


The Cranmim. — The skull is always very depressed, 
and is usually broad in proportion to its length, though, in 
this respect, there is considerable variation, the skulls of 
Froteus, ABenohranchm, and Amphiuma being narrow, when 
compared with those of Siredm, Mermpoma, and the Anura. 
The occipital foramen is situated in the middle of the 
posterior face of the cranium, and there are always two 
occipital condyles. The long axis of the suspensorium, or 
pedicle by Avhich the mandiHe is . connected with the side- 
walls of the brain-case, varies much in its direction — 
passing oblicpiely downwards and forwards in the lower 
Amphibia and in the larval condition of all, but swinging 
back until it stands out at right angles to the axis of the 
skull, or becomes directed downwards and backwards, in 
the higher The suspensorium is almost immov- 

able upon the skull, being clamped thereto by the squa- 
mosal bone, besides being, as a general rule, united with 
some part of the wall of the skull by synchondrosis. 
The ‘‘ primordial skull,” or chondro-cranium, usually 
remains, to a great extent, unossified, even in the adult. 
In the Urodela, the hyoidean arch is always connected by 
strong ligaments with the suspensorium; but, in the Anura 
and in the Fermiela, it becomes completely detached from 
the suspensorium, and may be free {Peromela), or acquire a 
new attachment to the periotic region of the skull in front 
of the fenestra ovalis (Anura). 

The bones which are always present in the Amphibian 
skull are the exoccipital, pro-otic, parasphenoid, vomer, 
parietal, frontal, squamosal, premaxillary, palatine, quad- 
rate, dentary, splenial, and angular. The basi-occipital 
and the basisphenoid are always absent, or are repre- 
sented by mere partial calcifications of the chondro- I 
cranium. There is always a fenestra ovalis closed by a j 
stapes. The branchial arches do not exceed four pairs in 
number, and, in the perennibranchiate Amphibia, there are 
never fewer than three pairs. 

The skull of the Frog (Figs. 4-7), as the most accessible 


member of the grouji, and that, the development of which 
has been most carefully studied, may be taken as the 
starting-jioint from whence to follow the various modifica- 
tions of the Amphibian skull. At the sides of the occipi- 
tal foramen, 
it presents twm 
large exoccipi- 
tal ossifica- 
tions (E. 0.), 
which bear the 
prominent oc- 
cipital con 
dyles, and, in 
old specimens, 
may meet in 
the middle 
ventral line. 

Dorsally, how- 
ever, they re- 
main sepa- 
rated by a 
narrow tract 
of cartilage, 
which maybe- 
come more or 
less calcified. 

External to 
the condyles, 
are the fora- 
niina,by which 
the vagus and 
glosso-phaiyn- 
geal nerve.s 
emerge from 
the cranial 
cavity; and, 
beyond these, 
the bones ex- 
pand outwards 
and forwards, 
so as to em- 
brace the pos- 
terior half of 
the fenestra 
ovalis, while 
above, they 
enclose the 
greater part of 
the posteiior 
vertical semi- 
circular canal. 

The cartilage 
w^hich incloses 
the summit of 

the arch of 7. — Oorsal, ventral, l.ateral, and posterior views 

that canal, *>f skull of Runa esculenta. The letters have the same 
1 signification throughout. Prtw. premaxilla ; jUi. maxiUa; 

nowever, ap- Fo. vomer ; IVa. nasal; S.e. sphen-ethmoid; J**?-. frontal ; 
■nPUT-a nlmnvci Ra- parietal; E.o. exoccipital; Zp. epiotie process; Pr.O 
pcAia tiAwaja pro-otic; hi. tegmen tympani; S7. squamosal ; Q H. quad- 
to remain un- rato-jugal; />i,> pterygoid, anterior process; /’i.® internal 
onri process ; postcrloi' ov cxtemal proccss ; O.a. columella 

OSSineu, ana am.jg. ^ri. stapes; hyoidean cornu ;W.(S. paraiiplionolcl; 
its place is OC- A«. angalaro; D. dentale. V. foramen of exit ofthetrige- 
•t , , minal; 11. of the optic; X. of the pneuinogastric and 

CUpieCl by a glosso-pharyngenl neiv’es; V.* foramen by which the 
STOOVe ill the orblto-uasal or first division of the fifth passes to the 
° i n /-w-ii nasal cavity 

dry skuU (Fig. 

4, Ep.) These ossifications, therefore, answer primarily 
to the exoccipitals, but, in addition, represent the 
opisthotic and epiotie elements. Above the fenestra 
ovalis, the wall of the otic capsule is produced out- 
wards into a stout shelf, which forms the roof of the 
tympanic cavity, and corresponds with the tegmen tym- 

I- “ 95 
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pani in man {t L) This is largely ossified in continuity 
with the exoccipitaP posteriorly, and the pro-otic (to 
which in all probability it properly belongs) in front. 
The outer extremity of the tegmen, howcyer, remains car- 
tilaginous, and, in front, it passes into a curved band 
of cartilage, which, as it is continuccl backwards mto the 
suspensorium, may be termed the “ dorsal crus” of the 
suspensorium (Fig. 9, c.d.) The T-shaped squamosal bone 
(Sq,) sends a broad, flat process inwards, which rests upon 
the te(/i)ien, tympani, while its long descending process lies 
external to the cartilaginous suspensorium, and the pos- 
terior half of its cross-piece, or proper squainoso-zygomatic 
part, has the same relation to the dorsal crus of the suspen- 
sorium. The suspensorium has a second attachment to 
the skull, by a “ventral crus” (Fig. 9, c. 2 ?.), which diverges 
from the dorsal crus at the anterior extremity of the sus- 
pensorium, and is continued into two branches. One of 
these, passing outwards and forwards, becomes tlie ptery- 
goid cartilage. The other (Fig. 9, pd ), directed backwards 
and inwards, may be termed the “ pedicle of the suspen- 
sorium ” it becomes thickened at its inner extremity, and 
articulates with a facet in front of the fenestra oval is, and 
close to the attachment of the hyoidcan cornu. A thin 
fibrous band extends from this inferior crus to the side 
walls of the skuU, passing between the first division of the 
fifth nerve in front, and the second and third divisions 
behind. The space between the dorsal crus of the suspen- 
sorium and the pedicle is filled, in the fresh state, with 
fibrous tissue, which constitutes the anterior boundary of 
the tympanum. It is traversed (as Dugis long since pointed 
out) by the posterior division of the seventh nerve, which 
therefore lies above the pedicle. The pro-otic ossification 
{Pr, 0.) not only walls in the anterior part of tho otic 
capsule, but extends for a short distance forwards in the 
side walls of tho skull. Hence, tho foramen of exit for 
the trigeminal and 2^ortio dura (V.) is pierced in this por- 
tion of the pro-otic ; and the foramen for the sixth nerve 
is seen at its lower margin. In front of the pro-otic, the 
lateral wulls of the skull remain cartilaginous for some 
distance, and are perforated by the largo optic foramen 
(II ) Anteriorly to the exit of the optic nerves, the side 
walls of the skidl are formed by elongated plates of bone, 
which are parts of an extensive ossification of the anterior 
moiety of the hrain-caso and the posterior part of the nasal 
capsules, constituting the complex structure termed by 
Cuvier “os en ceinturo,” and by Dugis “ethmoide.” An 
it takes the place of the ethmoid, presphenoid, and orbito- 
sphenoids, it maybe termed the sp7ie7i-ethmoid (S.e) It 
may be compared to a dice-box, one-half of which is 
divided by a longitudinal partition. This half is anterior, 
the longitudinal partition being represented by the ossified 
mesethmoidj while the posterior, undivided, half lodges 
the anterior portion of the cerebral hemispheres and the 
olfactory lobes. The front wall of this posterior cavity is 
perforated by the olfactory foramina j while the outer and 
posterior wall of each anterior, or nasal, chamber presents, 
where it forms the anterior and inner boundary of the 
orbit, a small aperture (Y^) through which the orbito-nasal 
nerve passes. The exoccipitals, pro-otics, and sphen-ethmoid 
are ossifications which involve the choudrocraninm, 
though they largely consist of secondary bone. The supra- 
occipital is represented, if at ah, by a mere calcification 
of the cartilage, and the like is true of the quadrate, which 
is an ossification of the distal end of the suspensorium. 
The quadrate, however, very early becomes continuous with 
a slender style of membrano bone, the proper jugal, which 
applies itself to the inner face of the posterior end of the 

DugSs (p. 87) states that the pro-otic and the exoccipital always 
remaia distiiict in JRana esauXenta j hut it is common to find them 
extensirely anhylosed and inseparable in old frogs of this species. 


maxilla, and thus gives rise to the quadrato-jugal {Q.J.) 
Ligamentous fibres also connect the anterior end of the 
zygomatic process of the squamosal directly with the ptery- 
goid, and indirectly with the maxilla and jugal, and pats 
from the same process to the fronto-parietal bone, foimiiig 
a fascia over the levators of the mandible, and encircling 
the orbit. A strong band is continued forwards, over the 
ascending process of the maxilla, to the alinasal cartilage 
of the chondrocranium. 

The short premaxiUce (Pmx.) are united suturally in the 
middle hne, and have stout ascending processes, which 
become closely connected with the “ rlunal processes ” by 
Tu eenfl of oval nodules of cartilage adherent to their poste- 
rior surfaces. The long maxiUse unite with the premaxilloc 
m front, and with the jugals behind : each sends np a short 
anterior ascending process towards the alinasal cartilage, 
with which it is united by ligament,^ and further back, 
gives off a longer ascending process which becomes con- 
nected with the nasal bones. The palatine bones {PI.) are 
strai^t, slender, and flattened. They Ke transversely 
to the axis of the skull, behind the posterior nares, 
closely applied to the ventral surface of the sphen-ethmoid 
and of the antorbital processes of the chondrocranium. 
Externally they come into contact with the pterygoids 
and maxiUm; internally and anteriorly with tho vomers. 
Each pterygoid {Pt.) is a tru’adiate bone, with an anterior, 
an inner, and a posterior, or outer, ray. The first, or 
anterior, process of the pterygoid (Pfi) is the longest, 
and lies, for a considerable distance, in contact with the 
maxilla, reaching forward to the outer extremity of tho 
palatine. The second (Pt^) underlies the pedicle of tho 
suspensorium, and comes into contact with the end of tlio 
transversely elongated, snb-auditory, portion of the para- 
sphenoid. The thud, or posterior, process of the pterygoid 
(Pt^) is prolonged, in correspondence with the backward 
elongation of the suspensorium, along tho inner side of 
which it hes, as far as the articulation of the mandible. 

The vomers ( Vo.) are broad triangular plates of bone, with 
irregularly-notched outer edges, which are closely applied 
to ihe ventral surface of the sphen-ethmoid. Their inner 
edges are separated by a narrow interval, and each bears 
numerous teeth, set along a line which is not quite trans- 
verse to the axis of the skuU. On tho dorsal aspect of tho 
skuU two elongated flattened bones, united in a median 
suture, represent the coalesced frontal and parictals (jPr., 
Pa.), which are separate in the young frog. In front of 
Hiese, also meeting in tho middle line, are two triangular 
bones, the apices of which extend outwards to the ascend- 
ing processes of the maxillse, and which roof over the nasal 
capsules (ifa.) These correspond in position and relations 
with the nasal and so-caUed “prefrontal” bones of Saurop- 
sida, and perhaps with the lachiymals : for brevity's sake, 
they may be termed nasals. 

The parasphenoid has the form of a dagger with a very 
wide guard and short handle. The latter lies beneath the 
ventral junction of the exoccipitals, while the blade extends 
forwards, and its point underlies the posterior moioty of the 
sphen-ethmoid, but does not reach the vomers. The “guard” 
passes outwards on each side beneath tho auditory capsules, 
and ends by an abruptly-truncated extremity, its anterior 
and external angle coming into relation with the inner 
process of the pterygoid. 

The slender, permanently cartilaginous, Iiyoidean cornu 
(J3y.) passes into the cartilage of the auditory capsule on 
the ventral side, between fenestra ovalis and the articu- 
lar surface for the inferior crus of the suspensorium. The 
fenestra ovalis lies in a cartilaginous interspace between 
the exoccipital and the pro-otic, and is filled by the oval 

* The small ossifloations in this region, termed “ comets *’ by 
were absent in the skull figured. 



AMPHIBIA 


755 


cartilaginous stapes {St.) The anterior face of this pre- 
sents a concave facet, for articulation with a corresponding 
surface occup 3 ring the posterior half of the inner end of 
the columella aiiris {C. a.), the anterior half of which fits 
into a fossa in the pro-otic bone. The columella auris 
itself consists of three iiortions — a middle elongated osseous 
rod, an inner swollen and enlarged cartilaginous part, which 
articulates partly with the pro-otic and partly with the stapes, 
and an outer portion, which is elongated at right angles 
to the rest, fixed into the tympanic membrane, and attached 
by its dorsal end to the tegmm tympani. 

The mandible presents one cartilaginous and three 
osseous constituents on each side. Of the latter, one, 
the “ Mento-Meckelian " (Parker), is a short curved rod of 
bone, which unites with its fellow in the symphysis, and is, 
in fact, tho ossified symphyaial ,eiid of Meckel’s cartilage, 
which extends thence through the length of the ramus, 
becoming thicker posteriorly, and fiunishing the articular 
surface for the quadrate. The second, and largest, bony 
constituent of the mandible is a long membrane bone, 
which ensheaths the inner and under region of the outer 
surface of Meckel’s cartilage, rising at one part into a 
low coronoid process. It obviously represents the angular, 
coronary, and splenial elements, and may bo termed the 
anyulo-splenial (J,a) A small deiitary element, which 
bears no teeth, lies o^er tho outer face of the anterior half 
of Meckel’s cartilage. 

The hyoidean apparatus of the adult frog (Fig. 8) pre- 
sents a body and two slender cornua. The body consists of 
a broad and tbin squarish plate of 
cartilage, produced on each side into 
three processes, which may be called 
anterior, lateral, and posterior. The 
anterior process (a) is slender, curves 
outwards, and very soon divides in- 
to two processes, one short, anterior, 
forming a loop by its ligamentary 
connection with the second, or pos- 
terior, branch, which passes into 
the long and slender conin of the _ 

hyoid. The lateral process (&) passes j?io a— vcntiai mow of the 
outwards and sUghtly dorsad— ex- 

pandiug into abroad, hatchet-shaped tenor pioccsscs, d, thyro- 
free extremity. The posterior pro- 
cess (c) is a mere prolongation of the postero-lateral angles 
of the body of the hyoid. Finally, from the middle of the 
posterior margin of the body of the hyoid there project 
two strong bony rods, wider at the ends than in the 
middle, which embrace the larynx, and have been termed 
the thyro-Jbyals {d). 

The porieto-frontals, nasals, premaxOlm, maxillse, squa- 
mosals, palatines, pterygoids, and parasphenoid, the dentaiy 
and angulo-opercular bones, maybe removed from the frog’s 
skull without injury to the chondrocranium, the structure 
of which then becomes apparent (Fig. 9). 

It furnishes a floor, side walls, and roof to the brain 
case, interrupted only by a large space (fontanelle), covered 
in by membrane, which lies in the interorbital region under 
the parieto-frontalsj and by the foramina for the exit of the 
cranial nerves. It consists entirely of cartilage, except 
where the exoccipitals, the pro-otics, and the sphen-e^- 
moid invade its substance. In front of the septum of the 
anterior cavity of the sphen-ethmoid, it is continued for- 
ward, between the two nasal sacs, as the cartilaginous 
septum narium, from which are given off, dorsally and ven- 
trally, transverse alee of cartilage, which furnish a roof and 
a floor, respectively, to the nasal chamber. Of these, the 
floor is the wider. The dorsal and ventral alas pass into 
one another where the chondrocranium ends anteriorly, 
and give rise to a truncated tenninal face, which is wide 
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aspoefc. rp. the ihmfllproeesB; pnl, thopranesalpio- 
ccsseB ; a.n. the olinasol pi ocesscs, shown by the remo\ al 
of part of the flooi of the left nasal chamber; A.O the 
antorbital process , pd, the pedicle of the saspenaotlum 
contmued into c.v. the ventral crus of the suspen- 
Borinm; etf Itsdoisal cins; tt, the tegmen tympani; 
Sf JJ. the sphen-ethmoid ; £ 0, the exoccipitals , QuJ tho 
quadi atojugal 11. V. VI. foiainlna by which the optic, 
tiigeminal andportio dm a, and ohducens nerves leave 
the skull. 


from side to side, narrow from above downwards, and 
convex in the latter direction. The lateral angles of this 
truncated face are produced outwards and forwards into 
two flattened prse-nasal processes {p. nh), these ividen ex- 
ternally, and end 
by free edges, pHi.. 
which support 
the adjacent por- 
tions of the pre- 
maxillte and 
maxillae. From 
the ventral face, 
just behind the 
truncated ante- 
rior end of the 
chondrocramum, 
spring two slen- 
der cartilages 
(r.^., np.), which 
do not seem to 
have been no- 
ticed hitherto. 

Each of these 
indmes towards 
the middle line, 
and ends against 
the middle of the posterior face of the ascending process 
of the premaxilla by a veitically elongated extremity. 
These may be termed the rhinal processes. An oval 
nodule of cartilage is attached to the posterior face of 
the dorsal end of the ascending process of the premaxilla, 
and serves to connect it with the rhinal process. On the 
dorsal face of the chondrocranium, just above the point of 
attachment of the rhinal processes, the external nasal aper- 
tures are situated, and the outer and posterior margins of 
each of these apertures is surrounded and supported by a 
curious curved process of the cartilaginous ala — the 
ahnasal process \a.n.) Where the sphenoidal and the 
ethmoidal portions of the sphen-ethmoid meet, a stout, trans- 
verse, partly osseous and partly cartilaginous, bar {A. 0.) 
is given off, which is perforated, at its origin, by the canal 
for tho orbito-nasal nerve. It then narrows, but becoming 
flattened from above downwards, rapidly widens again, 
and its axe-head-Hke extremity abuts against the inner face 
of the maxilla. The anterior angle of Sie axe-head is free; 
iheposterior angle is contmued back into a slender cartilagin- 
ous rod, which bifurcates posteriorly; the outer division passes 
into the ventral crus (c.v.) of the suspensorium. The inner 
(pd ) is the pedicle of the suspensorium already described. 

Meckel’s cartilage, articulated to the free end of the 
suspensorium, is unossified throughout the greater part of 
its extent, no osseous articulare being developed; but, at its 
symphysial end, each cartilage becomes ossifled, and forms 
the “ mento-Meckelian” element of the mandible. 

The slender cornu of the hyoid passes directly into the 
periotic cartilage immediately in front of, though below, the 
fenestra ovalis. It is unossified throughout its whole len^h.i 

With many variations in detail, the skulls of the Amtra 
in general are readily reducible to the type of that of the 
frog. In the Aglossa, which differ so widely in many 
respects from the other Anura, the cranium presents some 
notable peculiarities. 

In Dadylethrc^ the skuU is similar to that of the 02 di- 
nary Anura in general form, but the nasal region is small 
in proportion to the orbito-temporal space. The fronto- 
parietals are ankylosed together, and extend forwards as 
far as a line drawn along the anterior edge of the antorbital 


'*■ Compara Mr Parker’s faJ] acootiat of tke stractfure of the skull oi 
fewijJOJ'ona, PKUoso^Mcal itransaciions, 1871. 

* This description applies especially to D. Umis. 
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processes. Here they overlap a very singular bone, consist- 
ito' of two broad alae, which lie between the anterior edge of 
the frontal and the external nares, and of a median portion 
v/hich is continued forwards, as a narrow, flat, curved process, 
between the nasal chambers, being received into sort of 
groove of the chondrocraniiun. The bone is readily raised 
up from the subjacent chondrocranium, of which it appears 
to be quite independent. At the outer end of each of its 
alai, and between the antorbital process and the nasal 
capsule, is a small, transversely elongated, slender bone, 
loosely connected by fibrous tissue with the foregoing. 
The ethmoid is completely cartilaginous. The paraspheu- 
oid has the ordinary sword shape, except that the “guard” 
is extremely short; hut its point extends along the base 
of the skull, passing between the nasal sacs, underlying 
their septum, and terminating close to the premaxillm. 
The vomers are represented by a transversely elongated 
rhoniboidal osseous plate, devoid of teeth, which lies be- 
tween the two posterior nasal apertures, and therefore 
much behind the anterior end of the parasphenoid. The 
side walls of the cranial cavity are ossified from the antor- 
bital process to the anterior boundary of the foramen for 
the fifth nerve, just in front of which they are pierced 
by the optic foramen. There is no palatine bone. _ The 
pterygoid, in the main, resembles that of the ordinary 
frogs ; but, in consequence of the shortness and little back- 
ward extension of the suspensorium, the outer process 
2 )asses almost directly outwards, with hardly any back- 
ward inclination. A bony plate, which extends backwards 
from the posterior edge of the inner and outer branches 
of the pterygoid, underlies the tympanic cavity and the audi- 
tory capsule, and forms the floor of the Eustachian canal. 
The squamosal is a short broad bone, with a long anterior 
process, which becomes connected, by direct articulation, 
with the pterygoid, and by ligament with the maxilla. The 
premaxillse are small, and the maxillae are connected merely 
by ligaments with the suspensorium, there being no jugal. 
The cohimella anris is remarkably strong, and is bent in 
the middle, so that its two halves form an obtuse angle; 
the anterior half lies against the inner face of the tympanic 
membrane. The posterior half runs parallel with the 
posterior edge of the tegmen tympaui, towards the fenestra 
uvalis. Ligamentous fibres fix the columella firmly, though 
niovably, to the superior margin of the tympanic cavity, 
where it is bounded by the squamosal. The stout car- 
tilaginous hyoidean cornua are attached just beneath the 
anterior and inferior part of the margin of the fenestra 
ovalis. The body of the hyoid is very small, but the two 
“thyro-hyals” arc extremely long and broad cartilages. 
There is no ossified “ mento-Meckehan ” element. 

In Pyja, the skull is extraordinarily depressed and 
broad. The nasal bones are wide, flat, triangular, and 
quite distinct from one another, a forward prolongation of 
the coalesced fronto-parietals extending between the two. 
The parasphenoid, very broad in the greater part of its ex- 
tent, and having the guard rudimentary, sends a narrow 
median process forwards underneath the nasal septum, as 
in Dactyldhra. No trace of a vomer, or palatine bone, was 
to be found in the specimen examined. The pterygoid is 
very like that of Pactylethra, but its inner branch is greatly 
prolonged, and the floor sent under the Eustachian tube 
urdtes much more closely with the produced exoccipital. 
The squamosal is very small, and the place of its zygomatic 
process is taken by ligament. This ligament, however, 
unites with the pterygoid in the same way as the bony 
process which answers to it in Dactylethra. The columella is 
less massive than in JDactylethra, and the end which abuts 
against the tympanic membrane is imbedded in a disk of 
cartilage. The occipital condyles look outwards and back- 
wards, instead of inwards and backwards, as in Dactylethra. 


The hyoidean cornua are wanting, the thyro-hyals being 
large, but not so large proportionally as in Dactylethra. 

The skulls of the Ueodela present a very interesting 
series of modifications, leading from a coiidition in which 
the cranium retains, throughout life, a strongly-marked 
embryonic character, up to a structure which closely ap- 
proximates that found in the Amir a. 

In MenobrancMis, for example, the chondrocranium of 
the adult is in nearly the same state as that in which it 



Fig. 12. 

Fiae. 10, 11, 12.— Lateral, dorsal, and ventral views of tlie cranium of Afe/io- 
branc/ms lateralis. In the doi-sal view, the bones arc removed from the left 
half of the skull; In the ventral view, the parasphenoid, palato-ptorygofd. and 
vomers are given in outline. The letters have, for the most part, tlie same 
signification as before. VII. p. posterior division of the seventh nerve: VIL 
charda tympanl; VJ, V* V*, first, second, and third divisions of the tri- 
geminal; s.s.lstapedio-suspensorial ligament; A.*, f.hyo-siispensorial ligament; 
m, A. #. maBoioulo-Jiyoid ligament; ascending: process of tiie suspensorium; 

. p, pterygo-paUtine process; (jnadrate process; o, otic process ; iV«. posterior 
nares; Mek. Meckel’s cartilage; 61. (Fig. 10), the position of the glottis. 

Blfl, basibranohlsls. 

exists in a young tadpole or larval salamander (Eigs. 10, 
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Instead of there being a well-developed cartilaginous 
brain-case, interrupted only by a dorsal fontanelle, as in 
the frog, both the floor and roof of the cranial cavity are 
formed by merely fibrous tissue, which underlies the 
frontal and parietal bones, and overlies the parasphenoid , 
and only its sides and its anterior end are bounded by 
cartilage 

The occipital region remains membranous in the 
line, both dorsaUy and ventrally, and exhibits, in the latter 
aspect, the remains of the notochord. The cartilaginous 
rods {Tr.), which bound the cranial cavity laterally, and 
represent the traheculcs of the embryonic vertebrate skull, 
are separated by a wide oval space, which occupies the 
whole length of the floor of the cranial chamber. An- 
teriorly, they converge, and, just before they do so, give 
attachment to the slender antorbital processes {A. 0.) which 
he behind the posterior nares. They then unite, and, be- 
coming applied together, coalesce into a flattened narrow 
mesethmoid, to the anterior extremity of which the pre- 
maxillary bones are apj)lied. They give off neither alinasal 
nor subnasal processes, and therefore furnish neither roof 
nor floor to the nasal chamber. Posteriorly, they become 
flattened from above downwards, and coalesce with the 
auditory capsules, and with the cartilage which extends be- 
neath these, and gives rise to the occipital condyles {E. 0.) 

Each auditory capsule has a generally oval form, but is 
produced posteriorly, so as to give nse to a conical epiotic 
process {Ep. 0.), which projects beyond the level of the 
occipital condyle. Fitted into the outer wall of each is 
the relatively large, conical, stapes, whence strong ligament- 
ous fibres proceed to the postenor face of the suspensorium. 

Immediately in front of the auditory capsule, the suspen- 
sorium passes by a strong pedicle (shown, but not lettered 
in Fig. 12) into the trabecula, and then, directed outwards, 
downwards, and forwards, ends in the quadrate process 
(y), with which the dorsal end of Meckel’s cartilage arti- 
culates. A large process (o) ascends from the posterior 
face of the suspensorium, and applies itself to the outer 
and anterior face of the auditory capsule. A small and 
hardly perceptible elevation (p) is seen near the quadrate 
process of the suspensorium. Finally, a flat process (a. 
Fig. 11) ascends above the pedicle, and applies itself to the 
dorsal face of the trabecula. 

On comparing this wuth the suspensorium of the frog, 
it is clear that the rudimentary process (p) answers to the 
pterygoid cartilage; and that the process o (the otic process) 
answers to the dorsal crus of the suspensorium. In fact, 
the posterior, or hyo-mandibular, branch of the seventh 
nerve passes back beneath this, and above the stapedial 
ligament, to its distribution. 

The pedicle answers to the part so named (including the 
ventral crus of the suspensorium) in the frog, though it 
retains the embryonic relations to the trabec^a, such as 
exist in the tadpole. The ascending process (a) lies be- 
tween the orbito-nasal and the other branches of the trige- 
mmal, the orbito-nasal passing between it and the trabeci^. 
A similar process is very generally found in the Urodela 
(being particularly large, for example, in Menopoma), but 
appears to be represented only by fibrous tissue in the 
Anum. 

Meckel’s cartilage {Mch^ Fig, 12) is thick and deep at 
its articular end, but, after furnishing a surface of attach- 
ment for the elevator muscles of the jaw, it rapidly narrows, 
and ends in a point, at some distance from the symphysis 
of the dentary bones. 

The hyoidean apparatus (Fig. 13) is represented, on each 
side, by a cartilaginous rod, subdivided into a short Tiypo- 
hyal {H, k) and long cerato-hyed {0. k) A strong ligament 
extends from the front face of the latter, below its free 
aummit, to the suspensorium, reaching this at the same 


place as the stapedial ligament, into which it is continued. 
From a point a httle above the attachment of this ligament, 
another ligamentous band arises, and, crossing the former, 
on the inner side of which it passes, becomes attached to 
the angle of the mandible. It answers to the mter- 
operculum of a fish, and has nearly the same relations as 
the stylo-maxiUary ligament of the higher Vertebrata. 

In the ventral median line, the hypo-hyals are connected 
only by fibrous tissue. Firmly united with this, however, 
there is a median 
first basibranchial 
cartilage (Eb^), suc- 
ceeded by a second 
basibranchial (Eb^), 
which is ossified, and 
is the only bony con- 
stituent of the hyo- 
hranchial apparatus. 

There are only thiee 
branchial arches. 

The first consists of 
a stout and long 
cerato-branchial 
(Cb^), bearing an 
equally well - deve- 
loped epibranchial 
{Eph^). The second 
is represented by a Fio is.— H yoid and bianclnal appal atus of Meno- 

mPT*A nnHnlft nf 6ro«cAe» lateralis, nh hipo-Ujal, Ch, ceiato- 

mere no(mie oi car- basitnanAui , owned 

tlls^e (Cb^), with second basibranchial i Ep 6>, Ep 5®, JEp i®, first, 
which the expanded epitoanchmis , gi. glottis. 

end of the second epibranchial (Ep b^) aiticulates. The 
third and smallest epibranchial {Ep, 6®) is articulated with 
the step-like broad end of the second. There is no trace 
of any fourth branchial arch, such as exists in tadpoles 
and in young salamanders; and in Siredon, Sii'en, Amphi- 
UTfia, and Menopoma, 

The most curious feature in thebony skull, oxosteo-^cranium, 
of MembraneJms is the presence of the prominent conical 
ossifications which lie external to the exoccipitals, and occupy 
the place of the epiotic and oputhotic bones. In possessing 
these elements of the skull, in so large and distinct a form, 
Membi'anchus differs from all Amphibia, save Proteus and 
the extinct Labyrinthodonts. The parietal bones are sepa- 
rate from the frontals, and send, as is usual in the Urodela, 
a long process forwards on each side of the latter. In 
Menobrancims, this process is extremely long, reaching the 
olfactory foramen, the posterior margin of which it bounds. 
There are no nasal nor prefrontal bones, nor any distinct ali- 
sphenoidal, orbito-sphenoidal, or ethmoidal ossifications; of 
tibie maxilla, nothing but a rudiment appears, and this is 
sometimes absent. There are no jugd or quadrato-jugal 
ossifications. A palato-pterygoid plate, bearing teeth on 
its expanded palatine portion, extends from the antorbital 
piocess to the inner face of* the suspensorium, which, as 
stated above, has a mere tubercle in the place of a pterygoid 
process. The vomers are long, bear teeth along their outer 
edges, and diverge backwards so as to leave an interspace 
between their inner edges. Posteriorly, they articulate 
with the anterior ends of the paJato-pterygoids. 

Tlie squamosal is a long, slender, curved bone, devoid of 
any zygomatic process, which extends from the articular 
end of the suspensorium, along its outer edge, to the outer 
side of the epiotic. From its posterior margin it sends 
down a short process over the stapedial ligament. 

The parasphenoid is a broad thin iilate of bone, which 
extends from near the junction of the vomers to the 
I occipital foramen. The distal end of the suspensorium is 
incompletely ossified, as a quadrate bone ; and a dentary 
[ and a splenial element, both dentigerous, lie, the former 
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external to and below, the latter internal to, Meekers 
cartilage. 

The skull of Proteus is, in its general characters, similar 
to that of Mmdbranclms, but is more extensively ossified. 

In Siren^ the skull, which has the same elongated form 
and forwardly directed suspensoria as in Memlranclius 
and Proteus, possesses, in the epiotic region, two strong 
crests, which project backwards beyond the level of the 
occipital condyles, but are otherwise very different from 
tlxe epioties of the latter genera. The “ exoccipitals ” and 
prootics are completely fused together, even in half-grown 
specimens, a mere rim of cartilage being left around the 
fenestra ovalis. The lateral walls of the skull present ossi- 
fications extending from the exits of the orbito-nasal nerves, 

1 ^rwards to the mesethmoid, or internasal portion of the 
trabeculae, and completely encirchng the olfactory fora- 
mina. But these ossifications remain distinct for a con- 
siderable time, if they ever coalesce. Each, therefore, 
represents half of the sphen-ethmoid of the Erog. 

The flat and wide parasphenoid extends forwards to 
the space left hy the divergence of the vomers. On the 
roof of the skuU, each broad parietal sends forwai’d a pro- 
longation along the outer edge of the frontal, which reaches 
the antorbital process. The premaxillae have vej^ long 
ascending processes, which he upon the mesethmoid, and 
are received between the ends of the frontal bones. Between 
these ascending processes one or two elongated ossifica- 
tions axe situated. These w'ere termed “nasals” by Cuvier, 
but their position does not accord with this determination. 
The horizontal, or oral, portions of the premaxilliB, on the 
other hand, are very short and edentulous, each being coated 
by a thin plate of horny substance. The maxillae are rudi- 
mentary or absent. The vomers are two, flat, oval, bony 
plates, the ventral aspect of which is beset with parallel rows 
of teeth set in obhquely-disposod curved lines, the con- 
vexities of the curves being turned inwards and backwards. 
The vomers are in contact anteriorly, but diverge posteriorly. 
The posterior extremity of each abuts upon a plate of 
similar form, but much smaller, and bearing fewer series of 
teeth, which lies on the ventral side of the origin of the 
antorbital process, and represents the palatine bone. The 
aperture of the posterior nares lies just opposite, and ex- 
ternal to, the junction of these two bones. 

The susj)ensorium is short, thick, and completely carti- 
laginous. DorsaUy and internally, it is attached by a stout 
pedicle to the trabecula in front of the auditory capsule, 
while its dorsal and posterior face lies against the trun- 
cated anterior face of the pro-otic. The angle formed where 
this face joins the outer face represents the otic process of 
MmobrmieJms. There is no pterygoid process, nor any 
trace of a pterygoid bone. Just above the suspensorium, 
and seemingly connected with it, there proceeds from the 
anterior face of the pro-otic region of the skull, a strong, 
tiiangular, forwardly-directed cartilaginous process. From 
the free anterior end of this, a band of fibrous tissue passes, 
and, encircling the eye, is attached to the antorbital process. 
The squamosal is a slender curved bone, extending from 
the epiotic ridge to the articular end of the suspensorium, 
where it is widest. It exhibits only a rudiment of the 
well-marked process which extends towards the stapes in 
Menolmmlim and Proteus. The mandible presents a 
dentary, an angular, and a dentigerous splenial element; 
and the proximal end of Meckel’s cartilage is ossified, giving 
rise to a dense nodular artic'idare. The dentary is tooth- 
less, and supports the inferior horny beak. 

The cornu of the hyoid is very stout, and its ventral 
moiety is ossified. The much thicker dorsal moiety is 
cartilaginous, and its recurved dorsal end extends beyond 


the extremity of the skuL At a considerable distance 
below its apex, a strong short ligament proceeds from its 
anterior face to the stapes. A broad sheet of hgamentous 
fibres further unites the hyoid with the lateral walls of the 
ear capsule, and with the posterior face of the suspen- 
sorium (hyo-suspensorial ligament); and a slender ligament 
(mandibulo-hyoid) proceeds from near the insertion of the 
hyo-stapedial hgament to the angle of the mandible. There 
are two basibranchials, both ossified, the posterior ending 
in short radiating processes; two cerato-branchials and four 
epibranchials. 

In Amphiuma, the suspensoiia are very httlc inclined 
forwaids, and their long axes make nearly a right angle 
with that of the skull. The portion of the skuU which 
lies behind a hne joining the articular ends of the ossa 
gtiadrata is very much shelter than the region in front of 
It. Moreover, although the epiotic processes arc pro- 
minent, the occipital condyles project far beyond them. 
One bone represents the exoccipital, epiotic, and opis- 
thotic on each side. The pro-otic is laige, and gives rise 
to the anterior moiety of a strongly-marked tempoial 
ridge. Its exposed surface presents tw’o fossae, divided by 
a nearly vertical hnear elevation. The large pariolals foim 
the posterior poition of the temporal ridge, and diverge 
anteriorly, to be continued forwards, on each side of tho 
frontals, to the sphen-ethmoid. The frontals, in like man- 
ner, diverge in front to receive a median ossification, which 
is continuous with the coalesced median processes of the 
premaxillae. The anterior half of each frontal is rugose, 
as are the exposed surfaces of the sphen-ethmoid and of tho 
Tiagn.1 bones, and the integument is firmly adherent to these 
rugosities. The nasals are broad and triangular. Tho 
truncated base of each lies over the nasal ai)ortuio; the 
inner edge articulates with the ascending process of tho ])ro- 
maxiUa; the outer edge joins first the maxilla, and then the 
sphen-ethmoid. The premaxillae are so thoroughly ankylosed 
that no trace of their primitive distinctness is to bo seen. 
The large maxillce extend back for half tho length of tho 
skull, are fiimly united with tho adjacent bones, and aro 
connected by dense ligament with tho extremity of the 
quadrate bone. The greatljy elongated vomers diverge but 
httle ; nevertheless, they tome in contact only by tboir 
anterior extremities. In the rest of their extent they are 
separated, in front, by a median ossification rcpre.senting 
the anterior part of the sphen-ethmoid, and, behind, by 
the anterior forked jirolongation of the i»ara.sphenoid which 
embraces this ossification. The rest of the jiara.sp]icnfiid is 
broad and flat ; it widens a little, in front of the auditory 
capsules, so as to form a rudiment of the “ guard ” in tlie 
frog’s skulk 

The osseous pterygoid is a curved plate of bone, convex 
inwards and concave outwards, W'hich articulates posteriorly 
with the quadrate, and, in front, stops short, at little more 
than half the distance from its posterior end to the internal 
nostnL The cartikginous pterygoid process of the sus- 
penaorium extends some way beyond it, and, widening, is 
attached by ligament to the maxilla. Posteriorly, the car- 
tilaginous pterygoid is traceable, as a comparatively narrow 
band, on the inner side of the bony pteiygoid, to the pedicle 
of the suspensorium, which is attached in front of tho 
fenestra ovalis, and above tho rudimentary “guard” of tho 
parasphenoid. An ascending process passes from it bc» 
tween the orbito-nasal and the other divisions of the 
tngeminal. The otic process of the suspcn.soriuin, which 
is articulated with the outer face of the auditory cap.sule, 
is cartilaginous; but the rest of the suspensorium is Ob.‘-ified 
as a quadrate bone. This is, as usual, clamped to the skull 
by the squamosal, which is broad and expanded above, and 
narrow below. Behind, the suspensorium is directly articu- 
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lated mtli the styliform projection of the centre of the 
stapes. A very strong hyo-suspensorial ligament passes 
from near the distal end of the suspensorimn to the cornu of 
the hyoid. The mandibulo-hyoid ligament is much weaker. 
The hyoidean apparatus presents a median basi-hyal, con- 
nected by a rounded hypo-hyal on each side, with a long 
and curved ccrato-hyal, which is almost completely ossified 
The first basibranchial is elongated and cartdagmous — ^the 
second is absent. The first branchial arch is a single elon- 
gated bone, lepresenting the similarly coalesced cerato- 
branchial and epibranchial in Menopoma. The second 
cerato-branchial is small and cartilaginous. The three 
posterior epibranchials are simple carved cartilages; and 
the single branchial cleft is placed between the third and 
foui-th epibranchials. 

The skulls of the four genera, Menolranchm, Pfoteus, 
Siren, and Amplduma, now destnbed, resemble one another, 
and differ from those of other Amphibia, in their elongated 
form ; and, especially, in the relative narrowness of the 
facial region in front of the orbits, which, as the case of 
Amphiurna shows, arises, not from any want of development 
of the maxillary bones, when they exist, but from their 
taking a direction which but slightly diverges from paral- 
lelism with the axis of the skull. Moreover, they all 
possess well-marked opiotic prominences. Amphiurna differs 
w idely from the other three, in the great size of its maxil- 
lary bones, in the absence of palatine bones, in the pro- 
jection of the occipital condyles beyond the epiotic pro- 
CC.SSOS, in the ankylosis of the premaxillae, in the presence 
of woll-devolopod nasal bones, in the coalescence of the 
first cerato-branchial with the first epibranchial, and in the 
transverse direction of the suspensorium. 

In most of those respects, in which AmpMuma differs 
from Menobranchus, Proteus, and Siren, it approaches the 
Salamanders ; especially if wo take such forms as Anaides 
into account. On the other hand, in the entire absence of 
a palatine bone, and in the fusion of the first cerato-bmn- 
chial with its epibranchial, it agrees with Menopoma and 
Cryjttolrancltus. 

In 2£vnopoma, the skull has a broadly-rounded snout, and 
its po’stevior contour slopes forwards and outwards (with- 
out being interrupted by conspicuous epiotic prominences), 
in the manner characteristic of the higher Urodela, The 
small pro-otics are separated from the exoccipitals (which 
also repre.scnt the epiotics and episthotics), by a wide car- 
tilaginous interspace, in which the fenestra ovalis is situated. 
The parietal sends a process forwards, along the outer edge 
of the frontal, between it and the orbito-sphenoid. This 
moots a curved flat bone, which bounds the orbit anteriorly 
and intornally, and articulates with an ascending process of 
the maxillary bone. It may therefore be regarded as a 
profronto-lachrymal. The frontals unite in a long median 
suture, and then, diverging, embrace the nasal bones, ^d 
articulate externally with the fore part of the ascending 
proce.ss of the maxillary bone, which is thus received be- 
tween tlie frontal and the prefronto-lachrymal.^ The very 
broad parasphenoid extends from the exoccipitals to Ihe 
vomers, with which it unites by a denticulated^ squamous 
suture. The wide vomers are united by a median suture, 
and expand in front, ending in arched edges, close behind 
which the teeth are set. The premaxillse are separate and 
small, articulate with the arched edges of the vomers and 
send up strong ascending processes to the dorsal face of 
the skull, where they firmly unite with the nasals. The 
squamosal is a flattened prismatic bone, as broad at one 
end as at the other, which articulates with the parietal 
externally, and with the quadrate internally. Like the. 


suspensorium, which it covers, it stands out at right angles 
with the axis of the skuU. There is no palatine bone. 
The pterygoid is broader and more square than in any 
other Amphibian, in consequence of the great expansion of 
its intern^ process, which aiticulates by its whole length 
with the parasphenoid. The anterior process ends in a 
free pointed cartilage, directed outwards and forwards, and 
umted with the maxilla by ligament, as in the higher 
Urodela. The external process extends to the articular 
end of the quadrate, as usual, and is continued thence along 
the cartilaginous suspensorium to its attached end. 

The chondrocranium forms a complete ring of cartilage 
round the occipital foramen, continuous at the sides with 
the auditory capsules. From these the trabeculae are con- 
tmued forwards, as in Menobranchus, leaving a very wide 
ventral fontanelle. At the anterior end of this they unite 
and form the mcsethmoid, from which roof and floor plates 
of the nasal capsules are continued. The suspensorium is 
connected by a pedicle with the trabecula, in front of the 
auditory capsule, and gives off a broad ascending process, 
which becomes ossified continuously with the pterygoid, 
over the orbito-nasal nerve. A stout otic process is articu- 
lated with a facet on the antero-external region of the 
periotic capsule, and is further connected with it by liga- 
mentous fibres. The quadrate ossification involves a small 
portion of the articular end of the suspensorium ; it thence 
extends upwards, on the dorsal aspect of the susiiensorium, 
gradually becoming more slender, and nearly reaches the 
pomt at which the otic process of the suspensorium articu- 
lates with the periotic cartilage. 

The osseous skull of Cryptobranehus is extremely like 
that of Menopoma, 

In Menopoma the hyo-branchial apparatus presents the 
same general structure as that of Siredon, except that the 
second basibranchial seems to be wanting, while the first 
is very bioad and rounded; at the same time, the epi- 
branchial and the cerato-branchial of the first arch are 
represented by only one continuous cartilage. 

In Cryptobranchus^ however, a considerable reduction 
has taken i)lace, the two posterior pairs of branchial arches 
present in Menopoma having disappeared. The second 
arch still presents a division into cerato-branchial and 
epibranchial, but the dorsal end of the latter is closely 
nailed with that of the preceding arch. It is interesting 
to observe, however, that the modification thus effected is 
quite different from that which occurs in the Salamanders, 
in which, in the adult state, the first branchial arch retains 
its two segments ; while the second, reduced to its cerato- 
branchial, is applied against the first, at the junction of 
the cerato- and epi-branchial; and the second basibranchial 
persists as the ossiculum tkyroideum of Von Siebold. 

Menopoma and Qryptobranchus further differ from the 
proper Salamanders in having the vomerine teeth disposed 
along the anterior edges of the expanded vomers. Unfor- 
tunately nothing is known of the larvse of these forms, but 
it would seem as if, in them, the primitive vomers enlarge 
by' extension of ossification behind, and not in front of, 
the originally existent teeth. 

Tn the remaining Urodela, the Sjilamauders proi)er, the skull 
has the hroadly-arclied snout and the slielviug posterior contour of 
Meswpvrm, hut the vomers and pterygoids are very different. 

The structure of tlie skull in tlxese animals will he best under- 
stood by commencing with that of Siredm, whidi, though perenno- 
hranoluate under ordinary circumstances, is totally unfike the 
otlier so-called PermmirancMcUa in cranial stmctm'e, and is, in 
fact, to aU intents and jiuiposes a larval Salamander. 

A-p ossification on each side of the occipital foramen represents 
the exoccipitals, epiotics, and episthotics. In front of each of tliese 

1 See Hyrtl, C}ypU>bmnchus japmious, Schediasma anatomioum,*' 
[ tab. iii. 
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is a pro-otic, and an oilato-splieiioid latter is somelimeB 

iittited with Its fellow of tlie opposite side The skull is loofed m 
br pairs of paiietal, fioutal, prefronto-laohiymal, and nasal bones. 
The maxillai are sho-rt, and are united with the ends of Uie snspen- 
Borium only hy fibious tissue Tlieie is a very broad and flat para- 
aphenoid, which extends from the infeiior margin of the occijatal 
foramen, and ends, anteriorly, by a wide, irregulaily convex edge, 
which does not leach the vomers. The latter hones are elongated 
and curved, and their long axes diverge posteiiorly, as in Meiw- 
bianchus . hut their anterior ends are far apait, and they he, separ- 
ated by the whole breadth of the paiasphenoid, and between that 
bone and the ineniaxilla and maxilla, adheicnt to the ventral race 

ofthesuhnasal piocess ofthe chondiocranium , ^ , , , , , , 

The short palatine hones are situated immediately behind, ami 
on the inner side of, the posteuor naiea, but them somevyhat tapier- 
mo-, exteinal and posteinor, ends do not articulate diiectly with the 
uxeivKoids. The latter are tmadiato bones, with an inner process 
which passes towards the base of the skull , an outer, which inns 
down the suspensoimm , and a long anterior process, which mcln- 
ally diminishes in breadth fonvaids, and is connected only by 
ligament with the palatine Three ossifications embi-ace Meckel 3 
cai-tilage The dentary covers its outer face throughout its whole 
length. The angular lies on the iniiei face of its posterior two 
thirds, and the small dentigeious splenial is also applied to its 
inner face between the angular and the dentary. The chondro- 
cianiuni is m much the same condition as that of Mc7iopovi(^ IJiere 
as a broad, basicranial cartilage situated between the auditoiy cap- 
sules, and passing, nt the sides and above, into a complete occi- 
pital arcli. lint, m front, the tiabeculse, though ttiey have in- 
creased in vortical height, lemain united hy fibroua tissue only, 
both in the floor and in the roof of the skull, which thus presente 
two gi eat “ fontanellea " when the para sphenoid, paaietals, and 

f rentals are removed In front, they coalesce, each giving off, as 
xt does so, a flat antorhital process, which is expanded at its outer 
end, wheie it supports the maxilla Below, this process gives at- 
tachment to the palatine. By their coalescence, the tiahecul® give 
use to a broad internasal septum (or mesethinoid cartilage), and 
they expand, on each side, below, into subnaaal plates, which are 
separated, anteiiorly, by a wide notch in the middle line. The 
curved outci edges of these plates give attachment to the premaxill® 
and maxillie, and they answer to the pioe nasal processes of the 
chondrocranium of tlie fiog. Between the posterior edge of each 
of these and the anteiioi edge of the corresponding antorhital pro- 
cess, the posterior nostril is situated; and the infeiior surface of 
the bubnasal plate gives attachment to the vomer. Supienorly, the 
inesetlimoid caitilage expands into a very thin (iilinasal) plate, 
which roofs in earti na&al diamber, and supports the prefionto- 
lachrymal and nasal hones. ^ 

The svLspensorium la connected, above and internally, with the 
trabecula of its side by a pedicle ; and it has an ascending process 
which lies over the orMto-nasal nerve (which is therefore included 
between the pcdiele and the ascending process) immediately after 
Its exit from the skull. Posteriorly and superiorly, it gives off an 
otic pioces.s, winch is articulated with the outer and front part of 
the auditory capsule ; ■while, infeiiorly and externally, it furnishes 
an articular surface to the mandible. The pteiygoid process has 
the form of a style tapeniigfoi wards, and neaily reaching the ant- 
orbital process, with which it is connected, however, only by liga- 
mentous fibres Tlio posterior moiety of Meckel's cartilage is veiy 
stout as far as the coroiioid process, and then tapers rapidly to ite 
free, pointed, symphysial extremity. 

The hyoidean and branchial apparatus is enthely fibrous and 
cartilaginoiLS, none of its parts having undergone ossification Each 
cornu of the hyoid is connected with the upper and posterior face 
ofthe suspensonuin, and with the angle of the mandible, by liga- 
mentous fibres — ^the hyosuspensoiial and mandibulo-suapensorial 
ligaments. 'The cornua are not subdivided, and are united in the 
median ventral line by ligament A tiiangulai first basibranchial 
extends back from their junction, and is succeeded hy a second, as 
in MenobrancMis ; Wt this second basihianchial is not ossified. 
Two ceiato-hranchiala aie attached to the posterior extremity of the 
first basibranchial on each side, and the anterior is, as usual, fol- 
lowed by a long and strong epibranchiaJ, which supports the an- 
terior gill. The posterior cerato-bianchial supports the second 
epibranchial dii’ectly, and the thud and fourth epibranchials m- 
directly 

The interesting obseivattons of Professor A Bunidril have shown 
that, under certain conditions, the ordinarily perenni-branchiate 
fiiredon pa.sses into the caduci-branchiate Amblydoma; and this 
metamorphosis is accompanied by some very interesting inodiftoa- 
tious in the stmctiire of the cranium, especially in the vomenne, j 
palatine, and pterygoid regions. Ossification extends forwards from 

^ See Friedrich and Gegenbaur — “ Der Sohadel des Axolotl {Siredon 
pisciformis)" in the Benchte d&r Kuniglichm Zooiomist^ien AnstaU 
m W-turs^urg, 1849. This meiuoii contains an excellent account of 
the chondrocranium of the Axolotl. 


the vomers beneath the piie-nesal processes, so that the senes of 
teeth, which oiigmally lay along the anteiior margins of these bones, 
come to he situated at their posteuor edges, Atthe same tune 
they take up a duection at right angles to the axis of the skull, 
mrtead of tog gieatly inclmed to that axis, as they aie in Si-tedon, 
S ae twosete of vomeiine teeth thus form a single trnnsveise 
low Moieover, the anterior iwocess of the pteiygoid moves oiit- 
wards until it comes into contact with the inner lace ot the ma.villa 
The one end ofthe palatine remaining attached to the voiiiei, the 
other swings outwards, in con espondeiice with the change of posi- 
tion of tlieVeiygoid, and thus becomes diiected tiansveisely to the 
Ixi of the skull, immediately behind the postcuoi nostril, its teeth 
continuing the transveise line of the teeth of the vomers. Sala- 
manders with the teeth thus disposed have been teimed lecliiio- 
dont." The maxillary bones ai-e larger than in ^iicdon., but the 
incal arch remains ligamentous. The dorsal ends oi coiniia of 
thi hyoid retain tlifir ligamentous connection with the suspen- 
sonum, and the ventral ends with the auteiior basibranchial. The 
fast ceiato-branchial and epibranchial persist, and retain tlieir 
aiticulation with one another. The second cei ato-braiichial re- 
mains, hat its doisal or outer end becoinos attaohed to the pieced- 
ing. and all the thiee postenoi epibranchials disappear Tlie second 
bMibranchial becomes detaclied as a Y-shajjed piece, which lies lu 

the middle line, in front of the laiynx. 

In all the other Salamandeis, the vomers, in the adult present 
the same enlargemeut of the part in front of the teeth, at the ex- 
pense ofthe region behind them, as m Ambhjstoma lint the teeth 
rarely offer the same disposition. More commonly they loim two 
series, inclined to one anotliei at a more oi less acute angle, open 
foiw’arda, and supported upon bony plates, uliicli appear like pro- 
longations ofthe vomers, extending backwards on the ventral lace 
of fte paiasphenoid. This " mecodont ” airangciiieiit is stiikingly 
exemplified by Sakimandra maculosa, and still more leinarkalily 
by Plethodon and Anaides, where these longitudinal senes of teeth 
beneath the parasphenoid are commonly termed sphonouial 
teeth Di#s® and other ohseivers, however, have shown that, iii 
larval Salaynandree and THtonas, the vomerine and jialato-pteiygoid 
appaiatus have, at hist, the same disposition as m Sivcdoyi. and 
Dugfeshas described the process by which the palatine bom*H, be- 
commg detached from the pterygoids, which rotate outwnuU, aiiky- 
losewith thevomeis, takuig up a position beneulli tlit- puiasj mo- 
noid, and more or less parallel with the axis ot the bkiiU ; and it 
can hai-dly be doubted that the so-called “sphenoidal deiitigorons 
plates of othei genera of Salamandi idahayo tliu wuiii' oiigin. II 
this couclnsion be coiiect, it indicatos a veiy ciuioim iiioipiutlogicnl 
diflorence between the “mecodont” and “ lochiiodout Imlitmuu- 
dt'ula , , , , 

la all the the paiietal bonc.s solid long prot'ossos 

forwards on each side of the frontals The paiasphenoid is a broad 
flat plate. 7ery often the premaxillre are aiikyloscd into one boiu*, 
and the hones of the periotic capsule coalesce. In some cases tliei c 
are epiotic processes oi ridges. Maxillae arc always prcsfiit, ami 
the snout is usually broadly arched. Nasal honob, distinct fiom 
■die prefroiito-lachrymals, are usually present. 

In the genus Anaides the skull is coinpaiativrly long and nar- 
row, and the muzzle is less archi*d than usual. The .single |Hf*- 
ina.xilla, and the two well-developed ma.xilln;, lollow Ihi! scimcir- 
cular curve of the broad subnasal jdates, to the edges ol which they 
me attached The hinder free extremities of the inaxilla* art) curverl 
upwaids, and the jugal arch is it'])re.spiited only by ligaiiiciit. 1 hus 
far the skull is salamandriiie ; ns it is also iii the ]iifhence of tlis- 
tinct nasal and prefronto-laclirymal bones, in tlin di,sjio.‘'ition of the 
mmonna onil “ StllltillOlllal ” tectll. ill tllO {ibsetK'P of ail 


apparent palatine bone, and in the manner it whieli tbe jiteiygool 
is produced into a long process, which becomes coimected with the 
inner face of the maxilla But, in the woll-rimrkod downwiinl luul 
forward inclination of the suspeniiormin, and in the stiong crests 
into which the epiotic processes are developed, the .xkull ofAiitihlcs 
IS very like that of Siren. 

In the skull of Eiricrium. glufinonim (Fig. 14), whieli iiuiy bt> 
selected as an example ofthe PEHOMimA, the .strong oeeipital con- 
dyles are continued into two ossifications, which ri.se on to tlic roof 
of the skull, where •they unite in a short suture, and, sjircmling 
out so as to embrace the parietals, are coiitimied over the aulitoiy 
apparatus, os far as the squamosal and the quadrate hones. Vuiit- 
idly, no indication of any suture between these hones and the broad 
parasphenoid is visible ; laterally, they pass forward into a coii- 
tmuous ossification, which constitutes the .snle walls of the auditory 
capsule, and, in front of this, is perforated hy the wide foriimpii for 
the trigeminal nerve, and enters largely into the lateral wall of the 
craniid cavity. The parietal hone rests on the dorsal edge of this 
Intend ossification, which terminates, anteriorly, by an iiTOgulariy 


• Becherches, pp. 172, 173, pi. xiv. fig, 89. Ituhconi, Obsertattwu 
Anuiomigiies sur la Sirlne, jd. vi. figs. 3 and 10. 
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excavated border, between wbich and the posterior margin of the 
aphen-ethmoid the cranial wall is unossified. Throughout its whole 
A B 



Fio. 14.— Tlio skull of Epicnum fflutinosum. A, dorsal; B, ventra., 0, lateral, 
view. The letters hare the same sigiiillcatian as Before. 

extent, thi.s largo ossification, which represents the exoccipitals, 
the elements of tlie periotic capsule, and the alisnhenoids, is firmly 
iuikyloaed with the parasphenoid. There is a well-developed sphen- 
ethmoid, similar in its general characters to that of the frog. It is 
very_ closely united, if not ankylosed, with the vomers and pre- 
maxillin. The roof of the skull Is comifieted by two parietals, two 
frontals, and two large nasals, which unite in a long suture, except 
in front, where, for a short distance, they are separated by the 
ascending processes of the premaxillai. The dentigerous oral pro- 
ce.sses of these hones are short, and unite by suture with the maxillae. 
These send up broad plates which lie in front of and below the orbit, 
on the sides of the face. The canal for the suborbital tentacle per- 
forates the maxilla in front of the orbit. Posteriorly, the maxilla 
unites with the squamosal, which is a broad plate firmly fixed 
to the quadrate, but somewhat loosely united with the frontal 
and parietal and with the complex occipito-otio hone. A small 
crosceutio post-orbital bone (denoted by 1 in Fig. 14) articulates 
with the maxillary and squamosal, and with another bone (2), which 
answers very iienvly to tlio prefrontal of a reptile. Between the 
nasal bone and the proniaxilla, above and below, and the_ maxilla 
beliind, a .small bone (3) is fitted. The quadrate bone is repre- 
sented l)y the o.ssilioation of the distal end of the suspensorium, 
wliieh is inclined a little backwards. The stapes is large and well 
n.s.silied. Two distinct ossifications, an angulo-articular and a 
deiitary, are discernible in the mandible ; and the second short row 
of ti:eth, inside those of the deutary, seems to indicate tlie existence 
of a splenial element. 

In the LABvurNTHonoNTA the skull presents the extremes of 
form which are met with among the Amphibia, from the elonga- 
tion observable in Archegosaunts, to the shoit and brood form of 
Mdopia& and Bmiliyms. The chief characters by which^ the lahy- 
rinthodont cranium differs from that of its existing allies are the 
following 

The occipital condyles in some genera remained long, if not per- 
manently, cartilaginous ; and one or two supra-occipital ossifica- 
tions (probably membrane bones) very generally occur. The epiotics 
are prominent, and appear to remain permanently separate from the 
luljacent bones. In front of them, and artienlated with the outer 
edges of the parietal and frontal, are two bones, which are com- 
monly identified with the “squamosal" and “post-frontal" of the 
higher Vertebrata. The “ post-frontal " articulates anteriorly with 
a large prefrontal" bone, which bounds the dorsal and anterior 
contour of the orbit, the outer edges of the “sqiiamosal” and 
“iiost-frontnl” articulate with two holies, teimed the “post- 
orbital " and the “ snprn-teraporal.’’ The post-orbital lies in front 
of the other, and contributes to the posterior margin of the orbii^— 
the rest of the contour of whieh, between the post-orMtal And the 
prefrontal, is usunUv completed by a large jugal Articulately 
doimily and intenuilly, with the “supra-temporal," and, antan- 
orly, with the jugal, is a “quadrato-jugal,’* which sometiiaes ex-^ 
tends into the articular surface for the lower jaw, and in some cMes, 
at any rate, overlaid a quadrate ossification. There a,ra long paired 
nasals, between the anterior ends of which the ascending processes 
of the premaxillffi arc received •, and between these bones, the un- 


usually long maxill®, and the prefroutals, diatmet “la-'liiymal’’ 
ossifications occur. 

The vomei-s are large, meet in a long median suture, and bear 
teetli.^ The palatine bones, also dentigerous, bound the posterior 
nares in front, and are elongated antero-posteriorly. 

The mandible presents a dentary (probably including a splenial) 
element, an. angular and an ai'ticular ossification. 

Those surfaces of the cranial bones which were covered by the 
skin are usually rugose, and sculptured much in the same way as 
those of the crocodiles, and they frequently present symmetrically- 
disposed grooves, the so-called “mucous canals," which, very pro- 
bably, lodged sensory apparatuses resembling the similarly-named 
structures in fishes — the liomologaes of which are found in existing 
Urodeia. 

The hyoid is unknown, and what appears to be traces of a branchial 
apparatus have been observed only in young specimens of Ai'cTiego- 
saunts. Hence it is probable, not only that no known Labyrintli- 
odonts were pereunibranchiate, but that the air-breathing condition 
supervened eply in the course of their development. 

The Labyrinthodonts doubtless possessed a well-developed chon- 
drocraninm, but such a structure would necessarily perish in the 
course of fossilisation. The singular resemblance of the labyiluth- 
odont skull to that of the Ferafliela, in the arrangement of the 
hones which hound the cavity of the mouth, and the disposition of 
the teeth upon them, suggests a comparison of the other cranial 
hones in the two groups. Starting from tlie nasals of Epicrhim, 
which may be safely identified with those of the Labyrinthodonts, 
the bone marked (2) m Epicrium corresponds very closely with the 
lahyrinthodont “mefrontal and that numbered (1), with the 
“post-orbital.” Ho. S in Epwriuiti, in some respects answers to 
the so-called “lachrymal" of the Labyrinthodonts; while the 
maxilla of the C«cilian may be taken to represent both maxilla and 
jugal of the Lahyrinthodont. But if this be so, the squamosal of 
Epierium con-esponds with the supra-temporal of the Labyrinth- 
odont; and a question arises ns to the true nature of the “squa- 
mosal” and “post-frontal” of the latter.^ 


The The pectoral arch in the Amphibia, is distinguish- 

able into a scapular, a coracoidal, and a projcoraooidal region, 
although the extent to which these parts of the primitive cavtilagin- 
oUB arwi become separately ossified varies very much in the different 
members of the group. 

In Proteus, Menobranchtis, OryptobraneJms, and Menopoma, 
ossification occurs only in the scapular region. In Siren and 
Amphiuma an additional broad coracoidal ossilioation occurs, but it 
does not meet the scapular ossification in the glenoidal cavity. The 
junction, however, taW place in Siredon and the Salamanders. In 
none of rite Urodeia does any ossification appear in or upon the 
prsecoracoidal or supra-scapular cartilage. 

A supra-Bcnpular ossification exists in all known Anura. All hut 
Mim>y8 and IJylasdactylus^ have a pKccoi’acoid, which acquires a 
sheath of bony matter. The glenoidal cavity is bounded by the 
prsBcoracoid, coracoid, and scapula ; and in some oases {e.g., Dady- 
Icihra) the ossified ends of the three unite and give rise to a tri- 
radiate suture in the glenoidal cavity, just as the pubis, ischium, 
and ilium of most Vertebrata unite in the acetabulum. In Systoma 
gibbosum, contrary to the usual rule, the prsecoracoid is fai’ broader 
than the coracoid (Parker). 

In the higher Amora, a median piece, of very variable size, fom, 
and consistency, extends forwards from the junction of the piw- 
coracoids. ^ Mr Parker considers it to be an outgrowth from these, 
and terms it tlie bmoatemum. 

The long bones, both in the fore and hind limbs, consist of an 
axis of cartilage, sheathed in, and move or less replaced by, a dia- 
physis of me:iArane bone. The extremities of the cartilages fre- 

5 uently undergo calcification, and are thus converted into epiphyses, 

. strong crest characterises the liumerus in many male Anura. 
In tlie latter, the radius and ulna coalesce into one bone, while in 
all other Amphibia they remain distinct. 

' In Siredon, GryptobrawJms, and Menopo'ina, the carpus contains 
eight separate cartilages, of which three — theradiaZs, intermedium, 
and ulnare — form a proximal row j and four distalia, a distal row. ^ 
Between these two series lies a single centrale. 

In Membranchus, there are only six carpal cartilages— the ixlnare 
and intermedium, and the radiale and raiiial distale, respectively, 
having apparently, as Gegenbaur suggests, coalesced. 

In AmpMumd didaciylum, the huiribpr of carpal cartilages is 
reduced to four, and in Proteus to three. In both these oases the 
two largest cartilages form a proximal row. 


* On the straoturo ofthe skull, as bf whatever else is known of the 
organisation, of the TxibyrintiiodontSi the reader will find fall, ex- 
cellcmtly arranged, and well-digested information in the “ Report of the 
Committee of the British Assaeiation on the Labyrinthodonts of the 
CAal Meaames,” drawn up by Mr Miall, British Aeaoeiaiion R^orts, 
1873. 

s Parker 0» fAs ' g6"' 
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Tlio Salamandnda usually have seven carpal elements. In the 
proximal roiv there are two — a radiale and a coalesced intermedium 
and vdnare There is a single centrals and four distalia. These aie 
variously ossified until, inTnioji cristatus and fflJjies^m.all are ossified. 

No urodele amphibian has more than four digits in the manus, 
and the number may be reduced to three, or even tivo {AmpJnvana 
didactyhm). When four digits are present the numbei of tlie 
phalanges is usually 2, 2, 3, 2. 

Among the Anvaa, Dugfes and Gegenbaur have shown that .Bom- 
linator and Pelolates have eight distinct carpal bones— two m the 
proximal row (radiale, intermedium-ulnare), five in the distal, and 
one between these two rows This last, which is the centrale, lies 
on the radial side of the manus, and articulates with the thiee 
radial distalia, much as the navicular hone articulates with the 
three cuneifoimia in the mammahan taisus. In Sana esculeuta, 
there are also two bones in the proximal row, and the centi’ale lies 
on the radial side of the caipiis. But there are only three bones in 
the distal row ; one largo, on the ulnar side, which bears the third, 
fourth, and fifth metacai'pals, and two small ossicles on the radial 
side, which articulate with the fii&t and second metacarpala. 

There are five digits m the manus of the Anura; but the poUex 
is rudimentary, being represented only by a caitilagmous or more 
or less ossified style. The second and thud digits usually have two 
phalanges each, and the fourth and fifth, three (2, 2, 3, 3). 

The pectoral arch of the Labyrinthodonts is best known in 
Archegosaurns, where it presents three ossified elements, which pio- 
bably answer to the coiMcoid, prrecoracoid, and scapula. The bones 
of tbe fore-limb in the Labyi’inthodonts ain always weak relatively 
to the size of the bodj'. There appear to have been five digits, the 
carpus remaining unossified. 

In Proteus, Menoh'anchus, and AmpMuma, the pelvic aichianot 
connected with any distinctly modified sacial vertebra, and the 
ilium IS very small. The pubes and iachia are represented by broad 
cartilaginous plates, which unite, and may become fused together 
in the middle line. 

In Menolranehus, the puhic portion of the pelvis is continued for- 
wards into a broad triangular median process. In Stredon, Meno- 
potna, Cryptobranchus, and the Salamanders, there is a similar 
median process, reminding one of the omostemum in the pectoral 
arch of the Anura. It becomes bifurcated anteriorly. The ilium 
is always ossified; and there are iscliial ossifications in all hut 
Proteus. On the other hand, the pubic region always remains 
cartilaginous in the Urodela, 

Hyrtl has shown that CryplohrmoMts has no proper knee-joint, the 
femur being united with the tibia and fibula by a solid fibrous mass ; 
and that, in Metiopoma, the cavity of the Imee-joint is very small. 

Tlie tibia and fibula in the Urodela are always separate, and the 
proximal elements; of the tarsus are not elongated. The greatest 
number of tarsal elements is found in CryptoharuiTms and Mmo- 
porm, which, according to Hyrtl, have thiee cartilages in the proxi- 
mal, and five in the distal, row, while two are central. In Svredon, 
the tarsus completely resembles the carpus, hut there is one more 
distal cartilage. The taisus therefore consists of thiee proximal 
cartilages {tibiale, mtermedium, fibulare), one central {centrale), and 
five distal (distalia). In the Salamanders, there is usually the same 
number and disposition of the taraal coi’tilages ; hut more or fewer 
are ossified, and it is interesting to lemaik that the two fibular 
distalia sometimes become united into a “ cuboid. " 

Menobranehus has two (or three) proximal, one central, and three 
distal tarsal caitilages ; Amphiuma, three pioximal and two distal ; 
Proteus, two cartilages on the fibular, and one on the tibial side. 

Stredon, Cryptobranchus, Menopoma, and most Salamanders have 
five digits in the pes ; Menobranehus, four ; AmpMuma, tiiree ; 
and Proteus, two. The number of the phalanges in the pentadaetyle 
foot is usually 2, 2, 3, 3, 2. In Siredon, Hyrtl found 1, 2, 3, 4, 2. 

In the Anura, the ilium is greatly elongated, and the pubes and 
ischia are flattened, discoidal, and applied together by their inner 
surfaces. The ihum and the ischium, alone, become completely 
ossified, and there is no praepiibic process. 

The tibia and fibula coalesce into one bone. Two elongated bones 
form a proximal row in the tarsus, and aie commonly united by 
their epiphysial ends (e.g., Sunaj they remam sepal ate in Bmn- 
binator). ^In Sana esculenta, the distal confluent ends of these 
bones (which possibly ansAvor to the astragalus and calcaneum) pre- 
sent a transversely elongated articular surface, which is convex from 
the doisal to the plantar side. Between this and the proximal end 
of the second and third metatarsals hes a discoidal, more or less 
calcified, cartilage. The convex distal face of this cartilage articu- 
lates with these two metatarsals. From its fibular side a stroim 
ligamentous band passes to the proximal end of the fifth metatamoh 
and a fibrous plate to the fibular and plantar edge of the fourth 
metatarsal, so that the band and plate are interposed between these 
metatamals and the coalesced astragalus and calcaneum. On the 
tihial side of the discoidal cartilage lies another, which is elongated 
from the dorsal to the plantar side, and concave proximally, to 
articulate with the tihid side of the distal end or the coalesced 
asti-agalus and calcaneum The inner or tibial face of this cartilage 


I B I A 

articulates with the proximal end of the elongated first jomt of the 
calaer. Its distal end is connected by a strong band of ligamentous 
fibres, within which a nodule of cartilage may bo enclosed, Avith the 
proximal ends of the first and second metatarsals The second joint 
of the calcar has the form of an ungual phalanx. 

In and Sombinator, accoidiiig to Gegenbaiii, the calcar con- 
smts of only a single piece. 

The pelvic arch of the Lahp’iuthodonts appears to have contained 
a well-ossified pubic element, m uhich respect it diffeis from that 
of all other Amphibia. The hind-limb, like the fore-limb, Avas 
relatively weak. The tibia and fibula are distinct. In the feiv 
cases in wluch the pes is picscrvcd it is pentadaetyle, with a short 
cartilaginous tarsus 

The Integumentary Organs.— In all recent Amphibia, the integu- 
ment is remarkable for tbe great abundance of simple follicular 
glands which are distributed through it, and are sometimes all of 
one kind (e.g., Proteus), though in other cases tiA'o soits of such 
glands can be distinguished (Sana). In many Anura and Urodela, 
tiiese glnridnlnr stiTictuies attain a greater complication of stiuctuie, 
especially near the angle of the jaw, and constitute AAhat are termed 
the “ parotoid ” glands. In some cases, the seci etion of these gland.? 
IS extremely acrid and iintating In some Urodela (Proteus and 
Sire^), and m the tadpole, the epideiniis becomes modilied in 
lelation AVith the termination of scnsoiy neives, in the head and 
along the body, m the legion of the nozve of tho lateral line, and 
gives rise to sensory organs of the same nature as those Avliieh aie 
found in the lateral hue and the so-called mucous sacs and canals 
of fishes.^ 

In a few Anura, ossiBcation takes place in the dorsal integument, 
and this pioceas may go so far as to give rise to bony j dates, aaIucIi 
may become closely connected Avith tho spines ol tho subjacent 
vertebi® (Brachycephalus, Ceratophrys). In the majority of the 
Peromda, oval, cycloid scales are imbedded in the tiansverse folds 
of tile integument, and constitute another point of resemblance be- 
tween the membeis of this group and the Labyrinthodonts. But the 
roAVS of scales are not confined to the ventral surface, and the scales 
themselves differ in structure from those of tho Labyiinthodoiit.s. 

In the Urodela and Anura, tho epidermis is iioiiodically exuvi- 
ated. 

The Alimentary Organs. — Tlic teeth of tlic vccQuiAviithihia 
vary a good deal in form. In the Urodela, they are usually 
conical and pointed ; frequently more or loss curv’ed ; some- 
times, as vaAnaidcs, lancet-shaped. Siren lias the surfaces 
of the vomers and palatines covered with parallel Rciies of 
small dents en hrosse. In Ceratophrys, tho lia.sc.s of the 
teeth are slightly grooved longitudinally. In Anhego- 
saurus, similar grooves are more marked, and give rise to 
folds of tho wall of the tooth. These, oxtenJiag inwards 
and ramifying, give rise to the complicated, or “labyrin- 
thic” structure exhibited by transverse sections of tho 
teeth of the typical Labyrinthodonts. Very generally, the 
teeth become ankylosed VAuth tho subjacent bones, and are 
replaced by others developed at their bases. In the Laby- 
rinthodonts, some of tho anterior teeth fiequently become 
much larger than the rest. Tho Anura are remarkable 
for the total absence of teeth in tho niandible.s, in all but 
one or two genera, while many have no premaxillary or 
maxillary teeth. The Toads have no teeth in the ujiper 
jaw. Pipa is altogether edentblous. Sirm alone presents 
plates of horn upon the gingivol surfaces of the preniaxillai 
and of the dentary elements of the mandible. 

Teeth may be developed upon the preniaxillm and 
maxillee, the palatines, and the dentary and the splenial 
elements of the mandible j but they do not occur else- 
where, — ^the so-called sphenoidal teeth of some iSulainan- 
ders being reaUy borne, as has been seen, on the peculiarly 
modified palatines. 

The buccal cavity is usually spacious, anti the widely-scjiaratrd 
posterior nares open into the anterior pai't of it. In the lower Uro- 
dcla, the branchial clefts lie at the sides of the pharynx, and tho 
median aperture of the glottis is situated far back. In the Urodela, 
and some Anwra, there are no Eustachian jiassages ; but, in most 
Anura, these x^assages have the form of Avide recesses leading out 
of the phaiynx. In Pipa and Bactylethra alone, the “ roeussea ” 
are converted into Eustachian “tubes,” which ojten by a common 

^ Sedherches sur les organs semsUifs, tpd se irowent dam Veinde/nM 
du Protie et de V Axolotl, by E. Bugnion. Lausanne, 3873. 
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median aperture ; this is relatively wider in Dactyldlira. Two 
grooves in the mucous membrane of the roof of the mouth pass 
from the Eustachian to the posterior nasal apertures, and enclose a 
lyrate space, in these genera. 

The tongue is rudimentary in the lower Urodda; but, in tire 
Salamanders, it may be free, ilesh3r, and even mushroom-shaped. 
In Pi-pa and Dactyldlira, no trace of a tongue is to be observed. 
In Ecma, as in most Amira, the anterior end of the tongue is com- 
paratively small and little elevated above the mucous membrane of 
the floor of the mouth, but the posterior end is jn-oduced into a 
i’ree fleshy mass, bifurcated at its extremity. It is this free end 
which is thrown forward in the act of prehension, the tongue turn- 
ing on its anterior end as on a hinge. Ehinoph'i'ymis is the only 
Anurau in which the anterior end of the tongue alone is free. 

In the males of many Anura the mucous membrane of the mouth 
is produced outwards, on each side, between the mandible and the 
hyoid, into a sac, Avhich becomes Jilled vdth air, and gives rise to a 
conspicuous projection of the integument of the throat. In some 
cases these two sacs coalesce into one. 

Salivary glands have not been discovered in any Amphibia. 

Except in the Peromcla, the gullet is short. It passes into an 
elongated .stomach, the long axis of which coincides with that of 
tlie body in the Urodda and Pcromcla, but becomes obliq^ue, or 
transverse, in the Anura. The intestine is never very long, and, 
consequently, its convolutions are few and simple. There is ahvays 
a marked distinction between the small and the large intestine. The 
latter opens into a cloaca, which receives the ducts of the urinary 
and genital apparatus. The stomach and intestine are enclosed in 
peritoneum, and suspended to the roof of the abdominal cavity by 
a mesenteric fold. The liver is always provided with a gall-bladder. 
It is distinctly bilobed in most Anura; and, in PqM and Dacty- 
kihra, the two lobes are completely separate, the gall-bladder being 
attached to the right lobe. In the Peromela, the liver has an ex- 
ceptional form, being divided into a great number of small lobes, 
arranged in a longitudinal series so as to overlap one another. 

A pancreas is alwaj's present ; but sometimes, as in liana, it is 
small, and its glandular substance surrounds the hepatic duct. The 
spleen, enclosed in the mesentery, is elongated in the Urodda and 
I'cromdu, rounded in the Anura. 


The Organs of Oireulaiim , — The heart is contained within 



■which has heen variously named l)ulbus, cavus, an&. truneus, 
arteriosus. 

These five segments of the heart are so arranged, that 
the sinus and" atrium lie on the dorsal and posterior aspect ; 
of the organ, while the others occupy its ventral and anterior 
re^on. Viewed sideways, in fact, the heart has the shape 
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of a of which the sinus and atrium occupy the upper, 
and the other segments the lower half. But it also 
always presents, 
more or less, a 
lateral flexure, 
between its an- 
terior and poste- 
rior points of 
adherence to the 
middle line of 
the pericar- 
dium j so that, 
viewed from 
above, it ap- 
proximates the 
form of an N", of 
which the right 
half is repre- 
sented by the 
synangium, py- K 

1 angium, an d Fig. 1G. — ^Ventral vie^Y of the same heart contained in the 
vpn+nVlA and pericardium, ii.i.wc. right superior vena edva. The 
vt.u.wioic, chiiu. pylangium laid Open to sliow the tM'O transverse rows 
tbe left half by valves, pi, r^. The commencement of the synan- 
tho atrium and sOMmorLc™... 

sinus. The pylaiigium, in fact, always arises from the 
right side of the ventricle, while a large part of the atrium 
and of the sinus very often lies to the left of the ventricle, 
the auriculo-ventricu- 
lar aperture of the ven- 
tricle looking to the 
left side and forwards. 

There is an interest- 
ing difference to he 
observed in the relative 
position of these seg- 
ments of the heart in 
the lower and the 
higher AmpUdhia. In 
Siredon, for example, 
the greater jiart of the 
.sinus lies completely 

behind tlie venhicle, I7._p,,torior view of the same heart, re- 
and the Sinu-auricular moved from the pericardium ; F.v. pulmonary 
aperture is situated on 

the posterior face of the atrium, on a level with the posterior 
part of the ventricle j but, in the T’rogs, the sinus lies 
altogether above the ventricle, without sensibly projecting: 
behind it, and the sinu- s. 

auricular opening lies in 
the dorsal face of the 
atrium, .in front of the 
level of the auriculo- 
ventricular aperture. In 
other words, the seg- 
ments of the heart have 
a less marked vertical 
flexure in the lower, 
than in the higher Am- 
phihia, and more nearly 
approach the condition 
of the embryonic heart. 

Tn rnvrpwnTiflpn CP -witb 18.— Tlxe atiium of the same heait laid 

in corresponaence wun spread out, so as to show 

this, the superior cavae theopealngof the pulmonary vein, iW., and 
tiawso the pericardium 

to enter the sinus near its posterior end in out 

about its middle in the Frog. ^ ^ . i 

The sinus venosu^iB a thin walled sac, which is relatively 
largest in the lower Amphibia and smallest in the Frogs. 
Anteriorly, it usually receives, on each side, one of the 
two superior 'veiiiB cavse; posteriorly, the single vena cava 
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inferior opens into it But, in some cases (as in Ileno- 
hranchus and Pipa, according to Meyer) the inferior vena 
cava divides in- ^ 



Iieau coiiianiKu vMiimi Uiu iiuin-uimuiii (The Iieait has 

ately after they teen caiefullj duum to scale in situ, and the paits shown 
, , 1 bv dissection put in as if the oig.in \me tiaiispaient) 

nave traversed, ^ sinus venosus; Ic mfenoi vena cava, Svcl left 
tliP npi'irardi- aupeuor cava, S».c.r opening of the light supeiioi 

tilt) pBiicaiu.! ^ ^ piUinonaiy vein (its dotied contour is seen 

uin, as in Meno- thiough the left superior cava) , c, style intioduced into 
3„, . nr *'''® pulinonaiy vein and passing into the left auiicle, 
Ui UTlt/iiCi , cii, j styig introduced into the sinii-auiiculai apeiture and 
they may he passing mto the nght amide (fla.), wheie its end is 
, ^ f visible to the light of the septum, Vc vcntiicului 

snort trUnKS^ < 1 S cavUy. sra tiuncus aiteiiosus Ao aoitic au*h, <ty 

in the Broas or ligament passing from tlie iv aU of the pciicai diuiii to the 
• r?' ^ 7 ’ ventiicle 

as in Siredon 

and the Salamanders, the right cava may be long and the 
left short 

The sinu-auriciilar aperture, by wluch the sinus and the 
right auricle communicate, is small, relatively to the size of 
these two cavities, and 
hfi-s an oval form. Its 
lips may be slightly 
prolonged towards 
the cavity of the 
auricle, hut do not 
give rise to very de- ka- 
hnite sinii - auricular 
valves. 

The auricular seg- 
ment of the heart, or 
atnuniy is always 
more or less bi-lubed, 
the tviimus aiteriosus 
being embraced by 

Fill. 20 —Ventral view of the heait of fJaim e«c«- 
the two lobes, one of lenta, cbtamed In the same way A stylo is 
ivrlnVli rM-mPi7fci rni if<a thiough the apei till e uliich leads horn 

ttillCil piOjeCtS on its ,(ntncle into the pylangium , LA left 
rie:ht side and the annde! Ao aoitic inches, n s u c light, 
S ii 1 mi and L s v c leftsupeiioi caia 

other on the left. The 

right and left lobes are equal in Froieus , both lobes are 
large and sacculated in Siren , in Ileiiobranchiu, the left 
lobe seems to be large, in Epicnum, the right , but many 
if these differences are pro- ^4 

bably accidental. In the 
Bullfrog {Fana pipiens) the 
two lobes of the atiial 
segment of the heart com 
pletely envelop the tr uncus 
arteriosus, and become 
united together by fibrous 
tissue, which connects their 
wails on the ventral side of 
the trunuis. The atriim 
is usually divided into two 
vavities, of which the left 
is smaller than the right, 
by a septum, which ex- 21— TheheaitofifaMCscu/pnfa, vu-w- 

, ^ 1 1 ('i n f* 6ci fioni above and belund The aoitic 

tends ironi tke leit wall Ol aiches seen tin oufrh the aunclea 

the atrium towards the ■Ki' pulmonmy veins 

nuriculo-vontricular aperture. The cavity of the auricular 
segment thus becomes divided into a smaller, left, auricle, 
which lies behind and to the left of the septum, and a 
larger, right, auricle, to the right and in front of the 





septum. In the Frogs, the septum auriculoi'um is a com- 
plete partition, containing muscular fibres, and the septal 
branches, with their ganglia, of the cardiac nerves of the 
pneumogastric ju 

It divides the 
duriculo - ventricu- 
lar aperture, pass- 
ing from one au- 
iiculo - ventricular 
valve to the other, 
and ending be- 
tween them by a 
tree edge, which 
might almost be 
said to he in the 
cavity of the ven- 
tricle (Fig. 23). 

In Lissotriton 
piinctatus, and in 

Siiedon, the sep- _ 

cdll rmn- 22 -The left .miidc of thebiiTfioff (Ruiui jn/uens) 

turn, still com ivb te i>how the siipium 

plete, ends in the «iili its ntnos (w) ami ganglia (a), anil the niiiiiiier 
P ’ - ,, in winch it descends, upon tlio fien siiifaces of the 

cavity 01 the an- .mi iculo-ventucnlai valves, V', P v ojieiiing of 
ncular segment by "■ 

a free edge, which 

arches over the anriculo-ventriculai aperture. In Meno- 
biaiu'Jius, the septum is reduced to little more than a 
widc-meshed network of branched muscular bands, and, m 
Proteus, the existence of a septum is doubtful 

The auriculo-veiitricular aperture is always situated at 
the left side of the posterior end of the auricular segnioiit, 
where the latter joins the ventricle. In Jiana esculcnta 
and yif/ifens it possesses distinct, though short, membrane- 
ous valves, the free edges of w'hich, directed towards the 
ventricular cavity, are kept down by fine tendinous filaments. 

The common tnink, funned by the uiiioii of the two 
pulmonary veins, runs over the dorsal wall of the sums 
venosus, passes between the two superior cavm, and, usually 
dilating, opens into the cavity of the left auricle, close 
to the sinu-auricidar aperture ; and, in fact, sejiarated 
from it only by the septum, which continues the direction 
of the nght wall of the pulmonary vein. 

The ventricular segment always has thick walls^ and a 
comparatively small cavity, which lies in the anterior half 
or base of the ventricle, and takes a direction fioni left to 
nght, or from the aunculo-ventiicular apcihire to tliat of 
the truncus arteriosus. In consequence of tlic loose and 
spongy texture of the greater part of the tluckness of the 
ventricular wall, it must be lecollected that its ai)parent 
cavity by no means represents its capacity 

The truncus arteriosiis of Menohranchvs is snbcylindrical, 
m that half which is nearest the ventricle, but, in the other 
half, has a dilated and ovoid form The latter, in reality, 
consists of the origins of the aortic arclie.s, closely united 
together (synangium), while the former suhdivi.sion i.s tlie 
gateway between the ventricle and the great vessels, or the 
pylangium. It presents two transverse rows of bemilunar 
valves, three 111 each row; the lower or po.sterior row being 
close to the opening of communication between tho pylan- 
gium and the ventricle, while the oilier row is near the 
anterior end of the pylangium. 

InSiredcm (Figs 15 and 1 G) there is the same division into 
a pylangium proper and a large oval bulb-like synangium, 
formed by the united aortic arches. I’lireo valves in a 
transverse row are situated at each end of tho pylangium. 
An oblique ridge projects from the dorsal waU of the 
pylangium, begiiming low on the left side, and gradually 
increasing in size, until it passes into the dorsal valve of 
the anterior row. There is a small space in front of the 
anterior row of valves, into which projects the posterior 



765 


AMPHIBIA 


free end of an oblique, but nearly horizontal septum, which 
di\ddes the cavity of the synangiuin. From this thick parti- 
tion thinner septa radiate to the walls of the synangiuin, 
which they thus diAude into five longitudinal canals, of which 
that which lies to the right is twice as large as any of 
the others. In fact, it also becomes subdivided, further 
forwards, by a longitudinal septum, and then there are six 
canals answering to the six aortic arches which spring from 
the synangiuin, where it reaches the anterior end of the 
pericardium. According to Hyrtl’s account, the pylan- 
giuui of Gryptohranchus has a very similar structure; but 
the synaiigium is completely split into two trunks, each of 
Avhich contains three canals. 

This leads to the structure of the truncus arteriosiis 
observed in the Frogs, which consists almost wholly of the 
pylaiigium. Three thick semilunar valves are placed at 
the ventricular 
end of this re- 
gion, and three 
others, also of un- 
equal dimensions, 
at^^ its synangiai 

rounded, free,ven- 

from the dorsal ) ■ - 
wall of the py- *'•* 

langium. It is y 

tliicker anteriorly / 

than posteriorly, | 

and is directed » , ^ 

obliquely, so that ) / f 

its anterior end /I '' 

passes into the ’ / / ^ 

right anterior ^ 

valve, while it.s ^ 

posterior extre- 

mity is close to Fig. 23 , — The lieart of Tlie ventricle (V.), 

Infl- T^na+oTi/.v tlio tniiicus artoriosiis, and the aorlic trunks (yio.) are 
Lut, loit, pusteiita f,.ge edge of 

valve. The ante- the septum aurlculomm; .semilunar valves at the 

veutrieular end of the pylanRiutn ; u't valves at its 
1 tor valves 01 tno synangiai end ; 5, the septum of tlic pylungimn ; 
It vl mi rr imrt Pi the aperture of the pulmonary trunks; Ca, the 

t to \ / apertures of tiie carotid tninks. 

are much larger 

than the posterior valves; and, of the three anterior valves, 
that wliicli lies on the dorsal side is the smallest. Imme- 
diately beyond it is .situated the aperture (p), which leads 
into the pulmonary trunks. In front of the pulmonary 
aperture i.s a wide cavity, whence the two great aortic trunks 
{Ao, Ao^) spring. A tongue-like projection springs from 
the dorsal wall, and divides the cavity impei'fectly. On the 
ventral side of the base of this tongue are the two open- 
ings ((7a) which lead into the carotid tranks. The three 
trunks — carotid, aortic, and pulmonary — ^pass out of the 
pericardium together, so closely united that they appear 
one. It is only at some distance beyond the pericardium 
that they separate, — the anterior ending in the rete mirabile, 
which has received the name of the ‘‘carotid gland;” 
the middle becoming the arch of the aorta; the posterior, 
the pnlmo-cutaneous artery.’^ 

In the Peromelcb (e.y. Bpiernwn)^ the heart presents many 
singular peculiarities (Fig. 24). In the first place, it is 
moved back to a distance which is relatively far greater 
than in any other Amphibia and in most lizards. Next, it is 
extremely elongated, and the t'mncus arteriosm is relatively 
more prolonged than any other part of the heart. But 

^ The structure of the heart in the AmphiMa has been recently dis- 
cussed with great ability, by M. Armand Sabatier in his Etudes mr le 
Montpellier, 1873. 




the relative proportions of the pylangium and synangium 

are the reverse of those wliich obtain in the Amir a. The 

two transverse rows of valves which mark tim boundaries 

of the pylangium are situated close to one another, near 

the origin of the truncus, all the rest of which is made up 

of the synangium. A longitudinal partition, at fij st, divides 

the cavity of the synangium into two — 

unequal passages; but, towards its 

anterior end, it contains four equal / /, /Jj wAV' 

canals. Having reached the anterior / 'fnll f|M\\ 

extremity of the pericardium, the / 

synangium divides, and the two pairs / 1 

of canals become independent, but y U 

closely united, trunks, which run, on 

each side of the trachea, to about the 

level of the glottis. Here the two 

trunks join, and pass into the single 

arch of the aorta, which turns sharply 

back beneath the vertebral column. 

The carotid artery is given off from 
the junction of the two trunks with l l 

the single dorsal aortic arch. Shortly I m |'| 

before the two trunks join, that upon *11 ti 

tlie dorsal side gives off the pulmon- ^ | J 

ary artery. A single pulmonary vein tv — I rSfl | 

opens into the left auricle; and it is ll Ws 

worthy of notice, that the auricles | M || 

and sinus are situated as far forwards || 1 I 

on the dorsal aspect of the heart as in |j| U j I |l 


As regards the number and destination |jp 
of the ^-eat vessels which arise from the | 

synanginm, great differences obtain in the ml 1 
different groups of the AmjihiWa. , | J 

In the perennibrancluate Urodelci, each 
of the thi’ee, or four, branchial arches has its iff 
appropriate aortic trunk, which springs |l| 
mediately, or immediately, from the synan- || j 
gium. The three anterior aortic trunks ' Iffi-L 
svipply the gills, but are not wholly distri- lll/J 
buted to them; so that the trunks whicli / 
unite to form the dorsal aorta are derived [ 
partly from the gills and partly come di- f, ';w 
rcctly from the ventral aorta. The anterior flW''- 
aortic arch gives off, on its ventral side, f|\li 
a hyomandibnlar artery to the walls of the ^ \ 1 
oral cavity, which appears to represent the \| 
remains of the hyoidean and mandibular . 1 
aortic arches, while, dorsally, it supplies 
the internal carotid. The pulmonary artery 
is given off from the fourth aortic arch, or heaii an 
frona the common trunk, wliich is formed crium r, 
by the union of tlds with those which pre-' 
cede it. arches; 

In Cryptobranchus, according to Hyrtl, trachea 
three trunks are given off on each side from ca 
the synangium. The mo.st anterior cor- 
responds with the hyomandihular artery of siiperfoi 
the perennibranchiate forms. The second cus .art 




iG. 2-1. — Ventral view of the 
heaii aiui trunlt of Epi- 
crium fflvHnosum. Mil. 
mandihle ; Hy. liyoid ; 
Sr^, PA, branchial 
arches; Gl. glottis; lY. 
trachea ; I.v.c. inferior 
vena cava; V, ventricle; 
Au. auricles ; R.s.v.c., 

Z.S.V.C. right and left 
superior cavte, T.u. trun- 
cus arteriosus ; Ao. left 


betogs to th. Art ten AM »oi It 

S ves off no branch, but unites with the pericardium (lightly 
ird and largest vessel to form a common shaded) extends as far 
trank, which unites with its fellow beneath the bifurcation of the 
the vertebral column, and gives rise to the 
dorsal aorta. The posterior aortic arch gives off the pulmonary 
artery (which supplies a branch to the alimentary canal). Erom 
the common trunk a maxillary and an intermu carotid arteiy 
are supplied ; while a third branch passes to the ventral side of the 
atlas, an^ turning backwards, passes between the ti’ausverse process 
of the second and succeeding vertebr® as a collateral vertebral artery. 

In Salarmmdm, there are four aortic arches. The most anterior 
of these belongs to the first branchial arch. It gives off a hyoman- 
dibnlar branch, then breaks up into a rete wira&i7e, whence the 
internal carotid artery is continued, and is connected by a mere 
ductus Botalli with the second arch. The second and third arches 
give off no branches; hut, along with the slender IPoteW-i 

of the fourlih arch, coalesce into the trunk which unites with its 
fellow to form the dorsal aorta. The fourth arch gives off the 
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nulmonaiy artery, and a smaller dorsal cutaneous branch (Hyidl). 
Tho pulmonary arteiy gives twigs to the stomach. 

It IS clear that tho postenor trunlc of Crypt olrandhus repre- 
sents the second, thud, and fomthaoitic arches of Salamandraj tmil 
that the fiist aortic arch of Salamcmdra answers to the hist and 
second trunks which spring fiom the synangium of GryploUancUis. 

In the Anura there are apparently only tsvo aortic arches; but, 
as has already been observed, each of them is divided into tliiee 
The anterior canal ends in a r&ta mirahile, whence the 
internal carotid artery proceeds, and it gives off the hyommdibulm- 
or lincaal artaiw. It therefore answers to the first arch of the 
Salamanders. The second or middle canal is the largest, and passes 
mto a trunk which runs along the sides of the gullet; and curvmg 
backwards, unites with that of tho opposite side in tlie doisal aorta. 
The third canal ends in a trunk which divides into the putoonaw 
and the gieat cutaneous arteries, which latter is distnbuted to toe 
dorsal integument. It answers to the thud and fourth arches 
in the Salamanders 






Fia. 25 —The heait, great artenal trunks, and the adjacent nrineipal nervM of 
Sana uculenta, drawn to scale. The positions of the auditoiy capsule {.An), 
Eustachian tuhe {Su), and hyoidoan ooinu (JTy.), are indicated diagiam- 
matlcally. i, root of the left limgj S.V. sinus venosus, «#. venmo,e , 
auncle: IV* A» tiimciw artoilosua; 0,0- caiotid gland, lingual aitciy; 
Or carotid arteiy; Oph ophthalmic arteiy. 2. Left arch of thoaoita,pa^ 
Ing through the muscidar diaphragm to the aorta (Ao.l beneath ; tr. mi. the 
transreTse process of the third vertehra , br. the hrachial artery 8. Pnamij. 
cutaneous artery , cf, its cutaneous, p its pulmonary division Nerves —VS 
V*, VS first, second, and tliird divisions of the trigeminal? Vila, VIIp, 
antenor and postenor divisions of the portio dura; DC , tho glossopharyngeal: 
XS the cutaneous branch of the vagus ? X* the visoeml tiuuk, giving off 
XS the cardiac, XS the pulmonic, and XS the gastric hianchesj X*, the 
laiyngcal hianch. SpL the first spinal (hypoglossal) nerve j SpM the cut 
tiunk of the second spinal nerve. 

In the Feromela (Upicriim) the two aortic tninks which spiing 
from the truncus arteriosus would bcoto to correspond with the 
second and third of the frog, the first having become absorbed into 
the second. This is a point which can be dcarod up satisfactorily 
only by the study of development; but it is obvious that the heart 
and its archos have undergone greater changes in this group than 
m any of the others. 

With respect to the venous system, it is worthy of notice that 
the blood returning from the hinder part of the^ body and the pos- 
teiior eictremities is, in part, carried to the kidneys, and in yart 
poured into a vein which runs in the anterior wall of the aMomi^ 
cavity, — ^the anterior abdominal ve%n. Of the branches in which 
this vein terminates anteriorly, one communicates with the portal 
vein, and one is distributed to the liver directly. In the Jkura, 
venous radicles in the integument covering the hack of the head 
and shoulders, unite to form a great cutaneous vein, which passes 
backwards, perforates tho external ohliq[U0 muscle, and then turn- 
ing abniptly forwaads, ends in the subclavian vein. This vein 
carries away a large part of the blood of the cutaneous artery, 
which accompanies it m a great part of its course. 

Tlie lympJiatic system has been most carefully studied in 
the frog, where it consists of (1.) 'widely-distributed lymphatic 
capillaries, andsinuses which ensheath the blood-vessehi ; (2.) 
subcutaneous lymph sacs; (3.) a large suhvertebral dstmiOj 
enclosed between the diverging lamellse of the mesentery, 
and placed in communication -with the peritoneal ca'vity by 
minute openings or stomata; (4.) four lymph hearts, two 
situated close to the transverse process of the third ver- 
tebra and two at the sides of the coccygeal s-lyle. These 


heart.s pump the lymph into the adjacent veins. ^ As the 
two pairs of lymph hearts have been dipovered in 2^?'^^o» 
and Salamandra as well as in Rma, it is probable that 
they are present in the Urodela generally. No AmphiUa 
possess lymphatic glands. , , . , ,.i , 

The Thymus gland in the Urodela lies behind the angle 
of the mandible {Triton, Salamandra), or close to the 
dorsal ends of the branchial arches {Proteus, Menolrarichus, 
Siredon, Amphiuma, Ilenopoma). In the Peromela it has 
the same position as in the abranchiate ^ Urodela. In the 
tadpole the thymus occupies a place similar to that wbeh 
it possesses in the branchiate Urodela. In the adult frog it 
is to be found just behind the siispcnsorium. The Thyroid 
aland, iisuaUy double, but single (according to Loydig) 
in Proteus, always lies in the immediate vicinity of the 
Imgual vessels.^ 

The Pespiratory Organs.—Tho glottis in the Amphibia 
is situated in the middle line of the floor of tho pharynx 
In the pcrennibranchiate Urodela, it is a very small longi- 
tudinal sht leading into a narrow passage, which widens 
into a chamber into which the elongated pnlmonaiy sacs 
open- The Urodela and the Peromela present mere car- 
tilaginous rudiments of a larynx ; but, in the Anura, this 
structure attains a great development, and becomes tho 
instniment of the powerful voice with which many of these 
animals are provided. The larynx is lodged in the angle 
between the two thyro-hyals, with which it is closely con- 
nected. The chief part of the larynx is an annular cricoid 
cartilage, with which two arytsenoid cartilages are articju- 
lated. Membranous folds, or freely projecting cartilagin- 
ous processes of the arytoenoid cartilages {Pipa), play the 
part of vocal ligaments. In Pipa the larynx is cxtcn.sivcly 
ossified. In Proteus, the lungs are long tubes, dilated at their 
posterior blind ends, and fixed to the dorsal v alls of the 
abdominal cavity by folds of tho peritoneum. In Triton 
they arc some'what ■wider sacs, but, in both, the inner sur- 
faces of the pulmonary sacs arc smooth. In Siren and 
Salamandra, the walls of the sacs bccomo cellular, and in 
Amphiuma, Menopoma, Cryptdbranclius, and the Anura, 
the cellulation acquires a considerable development. ^ 

In Amphiuma, Menopoma, CtW^obranrhits, and in the 
Peromda, there is a distinct trachea, which is of great 
length in the Peromela. In Pqm and Padylethra there is 
no trachea, but each lung is connected with tlio laryngeal 
cavity by a bronchus. 

The Penal Organs. — The kidney is a more or less 
elongated organ — ^longer in tho Urodela and Ptrowda, 
shorter in tho Anura — which lies on each side of the 
vertebral column, its posterior end being close to, or even 
extending back on tho dorsal side of, the cloaca. 

In the female tho efferent ducts of each kidney unite 
into a longer or shorter common trunk, which appears 
always to open into the cloaca by an aperture distinct 
from that of the oviduct, though the contrary statement 
is very generally received.® In Panic escvlenta, there can 
be no doubt as to the distinctness of tho minute urinary 
apertures from the large and conspicuous oviducal openings, 
close to which they arc situated. Hyrtl says of Orypto- 
branchus — “Ureter .... super latera cloaca) de.$ceiiJens 
in coUum allantoidis exonoratur” {op. cit, p. 84). 

In the male Amphibia, on the other hand, there is a 
longer or shorter duct common to both the renal and 
the genital products, which opens into the cloaca. In 
the Urodela, the duct is continued forwards along the 
outer side of the kidney to the anterior end of the ab- 

^ See Leydig, Anatomischrliisiologische XTuterswchungm Ilier Flsclu 
md E^tiliesn, 1858. 

* See, for example, Stannius, MmSlnah der Jmjphidiett, pp. 280, 
251. On the other side, comp. Milne>Edwards, laqtmSi t» vih p. 386. 
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dominal cavity, and clearly represents the Wolffian duct 
of the embryo. Both the urinary tubuli and the vasa 
efferentia of the testis open into this duct. In Grypto- 
braneJms the kidney is divided by a constriction into 
two portions — a slender, anterior, and a much thicker and 
longer, posterior, division. From the latter the efferent 
urinary canals proceed, and, curving outwards and back- 
wards, join the posterior part of the Wolffian duct. The 
former is traversed by the vasa efermtia of the testes, 
which pass from its outer edge to the anterior portion of 
the Wolffian duct, so tliat it resembles an epididymis.^ 

In Proteus, according to Lcydig, the anteiior end of the 
Wolffian duct is iiifundibuliform and open ; the vasa effer- 
entia of the testes open into the anterior moiety of the duct, 
the renal ducts, mto its posterior moiety. The numerous 
arcuated renal ducts of the Salamanders and Tritons unite 
together, and open into the Wolffian duct near its cloaca! end. 
The Wolffian duct persists in Ponihinator ignevs and JDisco- 
glossiis pictus-, but, in most Amira, it becomes obhteratcd 
W the greater part of its extent, and the same canals 
serve to convoy both the urinary and the spermatic fluids 
to the persistent cloaca! end of the Wolffian duct, which 
ordinarily receives the name of ureter. The urinary bladder 
is always large, and is often bifurcated anteriorly. 

The ffci'vous System . — ^The amphibian brain is remark- 
able for the rudimentary condition of the cerebellum, which 
has the form of a mere band arching over the anterior part 
of the fourth ventricle. The mesencephalon is divided 
above, more or less distinctly, into two optic lobes. The 
cerebral hemispheres are always relatively large, subeyhn- 
drical in the Urodela, but wider behind than in front in 
the Amo'a, and they are generally closely united together 
by their inner faces. 

jrr 



rio. 20,— Uiacram of tlic chief cranial nerves of Jiana tscuUnta. XL optic ; IV. 
pathetic; 'W, oihito-nasal ; V®, supoiior maxillary; V®, Inferior maxillary; 
Vila. VIIp. anterior and posterior divisions of the portio dura; EK. the 
pllosso-pharynBoal; X. the pncumofta&lilc; its dorsal branch. jSp./.Tbe 
hrat spinal ncivo (hypoRlossal). 01 olfactory nerve *, Tg. tongue; Hy, cornu 
of the hyoid; lltl llai dorian gland. 

Ten pairs of cranial nerves are always found — viz., 1, 
The olfactory; 2, optic; 3, oculomotor; 4, pathetic; 5, 
trigeminal; C, abdneens; 7, portio dura; 8, auditory; 9, 
glossojiharyngeal; 10, pnoumogastric. The hypoglossal is 
always an extra-cranial nerve. 

1. The olfactory is usually a rounded cord, not dilated 
at its anterior end. Fischer has observed it to ariso by 
two roots in Pipa. 

2. The optk nerves are attached, as usual, to the floor of 
the thalamencepholon. Fischer® found no chiasma m 
Siredon or Menolranchus. Dr Humphrey found none in 


1 Schmidt, Goddard, and Van der Hoeven, AanteiMingen over de 
Anatamie van den Oryptoiranckus japonious. 

a According to Von Wittich. “BeitragezuxmorphologisohennndMs' 
tolojdschonEntmckelnng dcrHamnnd Geschlechtswerkzenge dernaok- 
ten Amphihien,” Heitschr^tfUr WissenschaftlicJie Zoologie, bd. iv. 

* Analomisehe AiMndlmgm, p. 12S, et seq. 
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Qryptdbranehus ; but sections of the brain are needful 
before the actual absence of the chiasma can be considered 
to be satisfactorily proved. 

3. The oculomotor nerve remains distinct from the 
tngeminal in most Amphibia, but its branch to the superior 
rectus muscle appears to coalesce with the orbito-nasal 
division of the fifth in Salamandra terrestris (Fischer). 

4. The pathetic nerve remains distinct in Siredon and 
CryptohraneJms, and in the Amira, but in Salamandra ter- 
restris, Fischer found that the superior oblique muscle was 
supplied by a branch from the orbito-nasal, with which, 
therefore, the pathetic had probably coalesced. 

6. The trigeminal gives rise, as usual, to a Ga&seiian 
ganglion ; and this ganglion remains distinct from that of 
the seventh nerve in aU the Urodela, though united with 
it by a commissural band, which appears to answer to the 
uermis petrosus supterficialis minor of the higher Yei'tebrata. 
In the Anura, on the contrary, the two ganglia arc closely 
approximated {Pelohates, Jiombinatcn'Y, or confounded 
together (Eana, llyla, Jiiifo) in the adult, though they are 
distmet in the tadpole. The orbito-nasal, or first division 
of the trigeminal, is always separated from the second and 
third divisions by the ascending process of the suspen- 
sorium, when this structure is present. It supplies the 
tentacles of the Peromela. In the tadpole, and in some 
Urodela, a cutaneous branch to the dorsum of the head is 
given off from the fifth. 

G. The ahducens is distinct from the trigeminal in Sala- 
mandra and Pufo, but coalesces with the Gasseiian gan- 
glion in Eana, Pipa, and most Anura. 

7 and 8. The 2J07'tio dura and po7'iio mollis arise by a 
common trunk, from which the portio dui'a soon separates, 
and either forms a distmet ganglion, as in the Urodela 
and Peromela, or fuses with the trigeminal. 

9. The ganglion of the glossoplicmyngeal nerve appears 
to coalesce with that of the vagus, and the roots of the 
two nerves pass out of the same foramen in all the Amphibia 
except /S'iVcii, where, according to Fischer {op. ci<.,p.l47),thB 
nervo leaves the skull by a distinct aperture, close in front of 
that for the pnenmogastric, and forms a gangb'on of its own. 

10. The vagus or pneumogastric, in the perennibranchiate 
Amphibia, supplies the second and third branchia, and the 
cucullaris muscle ; gives off cutaneous, laiyngeal, cardiac, 
pulmonic, and gastric branches, and sometimes as many as 
throe cutaneous branches, one of which runs along the 
junction of the dorsal and ventral muscles to the Mnder 
part of the body. These lateral nerves of the pneumo- 
gastric exist also in Mmopoma, Amphiuma, and Triton, and 
in tadpoles ; but appear to be absent in Salamandra ter- 
restris and in the adult Anura (Fischer, Z.c.) These, 
however, possess a cutaneous bran^ of the vagus, which 
accompanies the cutaneous branch of the pnlmo-cutaneous 
arteiy, and is distributed more or less widely to the dorsal 
integument of the head and trunk. 

lecher considers that a fine nerve, arising lower down 
than the vagus, and distributed to the abductors of the 
head in Pipa, is to bo regarded as an accessorius. But, seeing 
that, in the Amphibia generally, the motor nerves of the 
larynx, and, where a cucullaris exists, the nerves of that 
muscle also, are supplied from the pneumogastric, the 
question of the presence or absence of an accessorius seems 
to reduce itself to this : Does the pneumogastric receive 
nerve fibres arising from the aides of the medulla oblongata 
and spinal cord between the roots of the spinal nerves ? 
And, as it certainly does not, the accessorius, as it exists 
in the higher Vertebrata, must be admitted to be absent in 
Amphibia. 

[ Hi most Amphibia, the first cervical nerve has the dis- 


* According to Stanoixui, Handtnugt, p. 150. 
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tribiition of the hypoglossal; in MenobrancJms, however, 
the corresponding nervoiis supply is furnished by the 
second and third cervical nerves, — ^the first spinal nerve, 
in this genus, perforating the sides of the body of the 
atlas, and being distributed to a muscle which passes from 
this vertebra to the occiput (Fischer, Z.c, p. 158). In 
Pipa the hypoglossal is furnished by the second cervical 
nerve , in Salamaoidra, by the fi.rst and second. There is 
no trace of any suboccipital nerve in the Amphibia ; and 
as, m the absence of this nerve, the first spinal would 
appear to answer to the second cervical of the higher Verte- 
hmta, the fact that it takes the place of the hypoglossal 
becomes very perplexing 

In the Anura [Rana) the sympathetic is represented by 
a double chain of gangha, situated at the sides of the aorta, 
and receiving branches fiom the anterior divisions of the 
spinal nerves. It appears to be continued in the skuU. by 
commissural cords which pass forwards on the inner side of 
the auditory capsule, and connect the ganglion of the 
vagus with that of the trigemmal. 

T?ie Orrjans of the Higher Senses , — The nasal sacs are 
elongated in Proteus^ MeTbohranchiis, and Siren, and not 
covered by nasal bones or ahnasal cartilages. In the other 
ImphiUa they are broader, and enclosed by cranial carti- 
lages and ossifications. The olfactory mucous membrane 
is variously folded; and, in Rana, some of these folds are 
supported by ingrowths of the anterior cartilaginous wall 
of the nasal chamber 

In Proteus the eye is completely hidden by the continua- 
tiou of the unaltered integument over it, and the organ of 
vision IS almost as much obscured in the Pmnnela. In 
the other perennibrancluate Urodela, and in Pipa, the in- 
tegument covering the eye forms a transparent cornea, but 
there are no eyelids. The abranchiate UrodeUi, have an 
upper and a lower lid; and, in the higher Anura, the lower 
lid becomes transparent, and is usually regarded as a 
m&nihrana nictitans, as it is provided with a peculiar motor 
apparatus. In the Anura, the eye possesses not only the 
or^naiy four recti muscles and the two ohliqui, but there 
is a retractor hulbi The Frogs and probably a^ev Anura, 
possess a Harderian gland; but no lachrymal gland has 
been observed. The sclerotic may be chondrified, but it is 
not ossified There is no pecten. 

With regard to the organ of hearing, the membranous 
labyrinth is enclosed between the jiro-otic bone, in front, 
and the representatives of the opisthotic and epiotic (usually 
confounded with the exoccipital), behind. The fenestra ovalis 
always occupies a space in the hue of junction of the pro- 
otic with the posterior ossification, whether it be occupied by 
a broad unossified space, as in Menopoma, or the two hones 
be ankylosed together, as in Siren, Triton, and old Frogs. 
The stapes is more or less ossified, and its outer face is 
frequently provided with a styliform appendage, in the 
Urodela. In the Urodela (which have no tympanic cavity), 
a ligament passes from the stapes to the suspensorium, and 
there is no columella auris. The like absence of columella 
auris and of a tympanum obtains in several Anura. Dugbs 
states that the columella is wanting in RomUnaior and 
Pelohates^ {Recherches, p. 41), and the absence of the colu- 
mella auris, as of the tympanum and Eustachian tubes, 
has since been noticed in TelmaioUus, Phryniscus, Atdopus 
varius, and Brachycephalus ephippium (Stannius, op cii., 
p. 61). In the higher Anura, tiiere is a complete tym- 
panum, with Eustachian tubes, and a columella auris, 
which extends from the stapes to the membrana tympani. 
The tympanic membrane is either quite similar to the rest 

^ Pelcbates, however, has an extremely minute, ossified, colvmAOa. 
awns. 


of the integument or markedly different fi om it. In some 
genera (e g. Rand), the tympanic membrane is set in a 
frame of cartilage. In Pipa and Dactyleihra, the Eusta- 
chian tubes, as already remarked, have a common opening, 
and the columella is very peculiar. Eecent investigations 
make it probable that the Amphibia possess a rudimentary 
cochlea ^ Whether the opening, wh Lch in the Frogs has been 
described as a fenestra rotunda, is leally of that nature, is 
doubtful 

The Rep'oductive Organs . — The ovaria and testes are 
attached to the dorsal wall of the abdominal cavity, in the 
immediate vicinity of the kidneys, by the mesoarial and 
mesorchial folds of the peritoneum, which invest them. 

The ovana, when fully developed, become hollow, and in 
the Anw'a their internal cavities may be divided by septa. 

The oviducts are long, usually more or less convoluted, 
tubes, which open posteriorly into the cloaca ; while, ante- 
riorly, their funnel-shaped apertures lie in the anterior 
part of the abdomen, sometimes, as in the Frogs, as far 
forward as the root of the lung. Their walls are glandular, 
and secrete a viscid substance which invests the ova in their 
passage down the oviduct. 

In the male Urodela, the persistent Wolffian duct, al- 
ready mentioned, occupies the position of the oviduct in 
the female, and the vasa effet'entia, after traversing the 
kidney, open into it. This duct persists ui Bonihinator 
ignem SkxA Discoylossus pxetus ; but m the male Anura, in 
general, the greater part of it is obliterated, only so much 
remaining as plays the part of ureter and vas deferms. 
In the Urodela accessory glands open into the cloaca, and 
in Triton there is a rudimentary copulatory papilla. Some 
female Urodela are provided with receptacula seminis. In 
the terrestrial Salamanders and in the anurous Rhinoderma 
Gayi the young are developed within the dilated uterine 
I terminations of the oviducts. In Pipa the eggs are deposited 
on the back of the female, and the integument grows up 
round each, and encloses it in a cell, in which it undergoes 
I its development. In some tree-frogs {Nototrema and Opis- 
thodelphys) the eggs are received into a soit of marsupial 
pouch formed by an up-growth of the margins of the dorsal 
integument, which, when complete, has a small posterior aper- 
ture. On the other hand, it is the male Alytes obstetricans 
which twists the strings of eggs laid by the female round 
Iris hind-legs, and, thus cross-gartered, retires into seclusion 
until the young are ready to be hatched, when he resorts 
to the water in which the tadpoles are to perforin their 
further metamoriihoses. 

DevelapmetU of the Ampnibia. — The yelk of the ovum undergoes 
comi)lete division, m which respect the Amphibia .'igree with the 
Pharyngdbremehn, 3farsi2Jobranchii, and Mammalia, and differ 
fiom other Vertebrata; though it must be remembered that the 

E jesa of yelk division in the Ganoidei and Dipnoi is not yet 
wn. 

Except in some viviparona species, the embryo, wlion hatohed, is 
pisciform and apodal; and three pairs of external gills, which become 
more or less branched, are developed from the first, second, and 
tlurd branchial arches. In the larval Ti iton a very singular elongated 
appendage makes its aj)pearance on each side of the head, in front 
of the bianchiffi ,* and in the tadpole two eminences of the ventral 
integnment, with glandular tei-minal faces, are developed — one on 
each side of the middle line, behind the mouth. The laiv® of 
Daetyldhra have two long tentacles attached near the angle of the 
montti. An opercular foKl of the integument grows back from each 
hyoidean arch, and the two are connected by a free fold of the sub- 
gukr integument The limbs make their appearance as buds from 
the sides ra the body, the anterior pair appearing first The anterior 
limbs attain a considerable size before the posterior pair are developed 
m Triton; but, in the Frogs, the posterior limbs grow much foster 
than the anterior, which long remain inconspicuous and hidden. 

In the ITrodele larvae, teeth are very early developed in the pre- 
maxillary, maxillary, vomerine, palatine, spleniol, and dentary 

* See Hasse, Die vergleichendeAnaiomiedeshautigm QdOjrorgasuts, 
Leipsic, 1873. 

^ The larval Siredm has no such hyoidean (?) appendage. 
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regions , and, indeed, in Triton and Siredon, the teeth precede the 
corresponding hones, which arise by the ossifioation of the mucous 
membrane about the bases of the teeth ; and there are no labial 
cartilages, and no horny labial papillije, oi beak-lilce aimature of the 
jaw The abdomen is sleudei, in accordance with the brevity of the 
intestine, and the little an;i lal is altogether carnivorous. 

In the Anura, on the other hand, teeth aie not developed until 
a later stage. A pair of cartilages appear in the roof of the mouth 
in fiont of the ends of the traheculai {^‘rostraux mpin&wia,' 
Duges ; “upper labials," Parker), and another pair opposite them 
{^U'ostruux %nfeiieur8," Dugbs , “lower labials,’*' Paikcr) ; and the 
epithelium of the mucous niemhrane covering them becomes con- 
verted into an upper and a lowei brown homy toothed plate, having 
seme rosouiblance to the beaks of a Chelonian. The cmtam-like 
lips, which surround the oral apertm-e, are also beset with homy 
pdpilLc, which call to mind the corneous teeth of the Marsipo- 
nrancliii. The abdomen is swollen and almost glohulai, and lodges 
a long and spirally-coiled intestine. The animal is herbivorous, 
though it does not despise animal food, even in the shape of the 
weaker members of its own family. 

The space allotted to this article docs not allow the details of the 
devidopment of the Amphihia to he even sketched ; but attention 
may he directed to one or two of the more important points. 

The skull presents some singular differences in the course of its 
development in the Urodcla {Ti iton, Sindmi) and the Anura {liana, 
Alytes) respectively. In the former, the mandibular and trabecnlar 
arches hecomo connected only at their dorsal ends, by the pedicle of 
the mandibular arch ; the pterygoid arch is developed late ; and the 
mandibular arch appeals to give iise to no orbital process. In the 
latter, the mandibular and trahecular arches not oiil^ unite at theii 
<lors<ii ends by the pedicle, hut, at a very early period, the mandi- 
bular arch IS united ivith the antorhital process of the trabecula , 
ami the pterygoid grows pari passu with tlie subsequent divergence 
of tlu) mandibulai and the trabecular arches. A laigo orbital pro- 
cess IS developed fiom the mandibular arch 

111 the Urodeltt, the hyoidoan and branchial apparatus consists, at 
ill si, of liongated cartilngmoiis liyoidean cornua, united with a 
median chon (Inflection, winch reiircsonts the hasiliyal and hasi- 
brnnchial pieces, to W’hich last two corato-braiiclnals are attached. 
'J’ho first oerato- branchial is continued doi sally into the first 
cpilirandual, whilo tho second corato-hranchial supports the othei 
three cpihi’anchials. As the development of tho TrUon proceeds, 
the hyoidoan arch hocoinos connseted with tho susponsonum, and 
with the stapes, by ligament. The second basi-hranchial ossifies, 
detaches itself from the first, and lies as a forked hone m front of 
tho larynx ; and only tho two cerato-hianchials, with tho first epi- 
bi’aiiohial, remain — the lost of the branchial apparatus disappearing. 

In tlio Anura, the hyoidoan arches are, at an early penod, veiy 
thick, and relatively short, and are articulated with the suspensoiia. 
A relatively broml and short cartilage lepresents the hasihyal and 
basiliranchial, and at tin* sides of this .ire two very broad cartilages, 
\,’hn’h concMiond with the two ccrato-hranchials, inasmuch as then 
dorsal edges bear the four cpibranchial cartilages. As tho tadpole 
gi'ows older, the hyo-brancliial a])])aratua becomes more like that of 
the Urodele larva, tho hyoid arcli elongating into a slender rod, and 
tlie two corato-hraiicliials becoming distinct. The basibranchial 
region of tho median cai-tilago, which unites the cerato-hranchials 
vcntrally, hccoinoa forked, and the jiroccsses which form the fork 
ossify and become the thyro-hyals, which therefore would seem to 
correspond with tho os ypsiloides of tho Urodela. Finally, tho 
extreme dorsal end of the hyoidoan arch detaches itself from tho 
.suspemsoriuin, and enters into close union with the periotic cnpsulo, 
from the outer wall of which tho eolumella atiris is developed.^ 

! 

The Distribution of tlu Amphibia . — Darwin has pointed out 
{Oriyin of Upeeies, p. 850) that AmpMbia are met ivith on no islands 
hut New Zealand, New Caledonia, the Andaman Islands, and 
pt'rhaps the Solomon Islands and the Seychelles. “This general 
ahsenoe of frogs, toad.s, and nc'W'ts in so many true oceanic islands 
cannot bo accounted for by their physical conditions ; indeed, it 
seems that these are peculiarly fitted for those animals, for frogs 
liave been introduced into Madeira, tho Azores, and Mauritius, and 
have multiplied so as to become a nuisance. But as these animals 
and their spawn are immediately killed (with the exception, so far 
as is known, of one Indian species) by sea-water, there would be 
groat difficulty in their ti’ansportal across the sen, and therefore we 
can 8L*c why they do not exist in strictly oceanic islands." 

Leaving the oceanic islands aside, the distribution of the Am- 


^ See the Memoirs of Dugis and Parker, already cited, for the 
details of those metamorphoses. The account given by Mr Parker of 
the modifications of the domal extremity of tho liyoidean arch, how- 
ever, does not aeoord with the results of the present wnteris later 
investigations. No coalescence of the liyoidean with the mandibular 
arch takes place; and the “supra-hyo-mandibular” has nothing to 
do with the columella auris, 


phibia is woild-wide, but the different groupis are very remarkably 
localised 

The Urodela, for example, are limited not only to the arctogseal 
piovince, hut to the temperate paits of that province ; and, in cun- 
ous conespondence \nth the Ganoid fishes, their headquarters are 
in North America. Sirm, ^^cnobranchus, Amphnuma, Mmopoma, 
Dieamptodon, Heredia, Anaides, Desmognathus, Batrachoseps, Hemi- 
dactylus, and Flethodon aie exclusively North American , and the 
majoiity of species of Amblystoma anci Spelerpes appeitaiu to that 
region,— Ainblysioma being lepi-esented in North Asia, and Spelerpes 
in the circmn-Meditertancan area. Triton alone is spread ovei 
the whole temperate aictogssal area, Salamandrn, PUurodeles, 
Bradylaies, Chioglossa, and Salamandrina are confined to Europe 
and North Afiica Tlie singular Salammidia atra is limited to the 
Swiss and Austrian Alps, Proteus to Camiola and Caimthia Four 
genera — Elhpsoqlossa, Isodactylium, Onychodactylus, anci lianodon — 
are confined to North Asia , and Oryptdbranehus, if it be a distinct 
genus, 13 limited to Japan 

If the distnbution oi the Urodela calls to mind that of the Ganoid 
fishes, that of the Pcronela is rather comparable to the distribution 
of the Topiis Of the four geneia, Sijjlwnops and Jthinatrema aie 
exclusively inhabitants of the hotter pait of the Austro-Colnmbian 
province — as arc the great number of the species of Ccecilia, but 
the remaining species of that genus are East Indian, and Epicnum 
is confined to Java and Ceylon 

In stiong contrast with the foregoing, the Armra^ are of world- 
wide distribation, being abundantly repieseiited in all the great 
provinces A great prepondeiaiice of the genera and species, how- 
ever, are Austro-Columbian, the Anura having their headquaiters 
in South America, as markedly as the Urodela have theirs m the 
northern diidsion of that contin ent Noi th A menca, in fact, is iioor 
in Anura, having only three peculiar geneia, viz , Scaphiopus, 
Acs is, and Pseudneris, while the rest of northern Arctogaia has live, 
VIZ., Pelodytes, Discoghssus, Alytes, Pelohates, and Bombinaior. 

The genus Jiana itself, however, is chaiaetenstically arctogreal, 
havm" only a single sjieeies in the Mexican border-land of Austio- 
Columbia, and none in Aiistialin. Rana eaculeivta extends from 
France to China and Jaimn, and from North Europe to Tunis 
Bana temporarxa covers oven a larger area, as it oocuis in tho 
Biitisli Islands and m North Amciica, as well as in North Asia and 
Jnmn. 

The Anstro-Columbian region not only presents the greatest 
number of species, but among them are some of the most singular 
forms, such as Pseudis, Ceratophrys, Brnahycephalus, Rhimoderma, 
Bngystonm, Otilophus, Nototrema, Opiathodolphys, Rhmoplvrynua, 
and Pipa, in which respect the South Amcnenn Anura run parallel 
with the birds of the same lemon. And, as is seen in other cases, 
the noaiest allies of many of those singular forms are to be found 
in Ultra-Saliaral (dLthiopic) Afuen, e g , Jlemmts {Braehyccplwlus), 
Breviccps {Engyatomn), Daciylethrn {hpa). It is remarkable tliat 
Pseudophryne, which is closely allied with the .dSthiopic Hemisus 
and tlio Anstro-Colurahian Brwhyccphalus ; and Chelymbatracdiua, 
winch 18 similatly related to the .fflthiopic BrevioepsnnA. the Austro- 
Columbian Mgystoma, are Australian. 

The Australian region is remarkable for the abecncc of the genera 
Mann and Bitfo, which occur everywhere else ; and for the occurrence 
of Oystignaihus, which is an Austro-Columbian, North American, 
and ^Ethiopian form, hut does not occur in India. If it weie not for 
its tree-frogs, Australia would bo poorer in Anwra than Europe is. 

These Anura, modified for arboreal life, or “ troe-frogs," are repre- 
sented in all the distributional provinces— the genus Ilyla having 
its chief scat in Austro-Columhia, and extending thence over North 
America, Europe, North Africa, 'Wostem and Eastern Asia, and 
Australia, hut not into India or Ultra-Saharal Africa, in winch 
other foms of the same ginup are met with. 

Tho British Islands possess the following species oi AmplwBiat 
—Rma tmporaria, Bufo vulgaris, B. calomxta, Triton crietatus, T. 
BUtyronii, lAssotrUon pundatus, L. palmipes. 

Oeological Distribution . — No fossil Pm'oinela are known. Anura 
occur in the Miocene deposits of Franco and Goimany The he.st 
preserved forms belong to the Mncra Palwnbatrachus and Latmia, 
•and occur in the schists of (Eningcn along with their tadpoles. 
They possess maxillaiy teeth, and pie&enl no important differences 
from existing Anura, except that, in Palocobatrachus, the sacral 
vertebra has coalesced with the two preceding vertebm, while, in 
existing forms, only one of the prro-saoial vortehrse is known to 
liecomo confluent with the sacral. Urodela also occur in the same 
Miocene deposits. Of these the famous Andrias Schcuehzeri is very 
closely allied to Alcuopoma and Oryptobranelius, wddle other foims 
appear to he generically identical with Tnton and Salcmandra. 
Tho singular genus Ortliophjsis presents a good deal of resemblance 
to Proteus, hut appears to have possessed no limbs. 

Tho older Cainozoic and the upper and middle Mesozoic forma- 
tions hare yielded no Amphibia. A doubtful form, Rhinosaurus, 


* See Bt Gunther's valuable Catalogue of the XSalrachia. salientia. 
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occurs in tke Lias of Snubiisk. iu tlie eailiest Mesozoic deposits— the 
Trias,— and in the later Paloaozoio— the Pemian and the Carhom- 
ferous formations, Amphibia occur, sometimes in great ahimdance. 
In the Tiias, they have been found in greatest numbers in Geimany, 
uhile the Carboniferous formations have furnished the largest suiiply 
in the Biitish Islands, Geimany, and North Aineiica. It is inter- 
esting to observe that the last-named region has recently yielded 
elongated apodal forms, allied to the OpMcleipeton of the Kilkenny 
coal measures. 

AEtiology of the Auipldbia —In taking a geneml suivey of the 
relations of the different great divisions of the Amphihm, the most 
sinking fact is their singular distinctness and isolation from one 
another. None of the Paomela present the shghtest indication of 
an appioximation towards the Anuiti or the Urodela, 

It may he suggested that the incompleteness of the jngal aich in 
Breviceps, Pipa, and Ductylethra; the absence or rudimentaiy condi- 
tion of the palatine hones in Br&uiccps, Bombinator, and Alytcs; 
the rudimentary condition of the tympanum, and the absence, or 
t eduction to a rudiment, of the columella, auris, in so many foims , 
the presence of ludimeiitary lihs attached to some of the auteiior 
vertehrifi of Bomhinaior and Alytes; the piesencc of mandibular 
teeth in Hemiphractus and GnjpUcita; and the pecuhar siierraato/oa 
of Bombinator, are so many indications of an ajipioach towaids the 
type of atructure observed in the higher Urodela, 

But, without underestimating the force of these consideiations, it 
must he admitted that they count for very little, when we take into 
considuiation the fixity of the number of the vertebrse, and of the 
characters of the pelvis and of the limbs, in the Anura. 

It IS to be regretted that nothing is known of the development of 
any of the Pn'ornclUj of any of the Urodela, except Salatnandra, 
Triton, and Svedon (Amblystoma ) ; and of moie than a few of the 
‘Inura. Among the lower forms of this division, the development 
of Alytes and Pelobates has been studied thoroughly by Vogt^ and 
Van Bambeke and the more advanced conditions of the tadpole 
of Daetylethra aie known. So far as these observations go, however, 
they tend to show that the larvae of all the Anuia possess the homy 
beak, which distinguishes them from those of the Urodela. 

If wo assume, as the fundamental similaiities between the different 
divisions of the Amphibia lead us to do, that they have resulted 
fiom the modification of some one primitive foini, the problem, 
at present seemingly insoluble, presents itself, whether these differ- 
ences in structure and habit of the larvae of the Urodela and Anura 
indicate that the caudate ancestor of the Anura was ahoady different 
from the ancestor of the Urodela, or whether they lesult fiom modi- 
fications which have taken place m the larvije of the Anma, since 
that group came into existence. 

In view of this problem, Siren possesses a particular interest. Its 
homy jaw-sheaths might be compared to those of the Auuran tad- 
pole, and it might ho regaided as sliowine the way by which the 
Anuran became differentiated from the caudate oiigin,il slock But 
the homy sheaths in Siren rest diiectly upon the premaxiUm and 
the dentaries, and not on labial cartilages ; and as to its habits 
of life, Siren aiipeais to be eminently carnivorous (Dumeril et 
Bibron, Brpitohgie Qiniiale, i 196). As has been aheady stated, 
no fossil lemains of PeromeJa aie Icnown, but U/odela and Anura 
occur in some abundance, and, in certain cases, in an excellent state 
of preservation, as far hack as the middle of the Tertiary epocli. 
Now, these fossils show that the Anuious and Urodelous types of 
organisation were, at that tune, thoroughly differentiated fiom one 
another, Palaoiairachus, with its thi ee vertebrae ankylosed mto a 
sacHTini, is, in fact, a singulaily modified frog ; while amonw the 
Urodela, the Salamandrida, the Menqpomida, and veiy possihtythe 
Proteida, are severally lepreaented. The young of the Miocene 
Anura weto tadpoles so simJar m form to those of the existmg 
frogs and toads, that there is no reason to doubt their resemblmg 
them in other respects. 

There can he little question, then, that the Anurous and the ITro- 
delons types must have been represented before the Tertiary epoch ; 
but here their history breaks off, no amphibian belonging to any 
living groups having been discovered in Mesozoic or older strata, as 
far as the Lias. 

From the Trias to the Carboniferous formations, inclusively, the 
fresh-water deposits abound in Amphibia. But all these, so far as 
we have any positive knowledge, are referable to the Lahyriniho- 
dont type No Labynnthodont presents the slightest approxima- 
tion towards the Anura; hut elongated and apodal, as w^ as sala- 
mandroid forms occur ; md in them cranial structure, no less than 
iu the presence of scale-like dcimal ossifications, they approach the 
Peromela. In regard to their possible relations with the Urodela, 
it is interesting to observe that in some Lahyrinthodonts, at any 


^ Vogt, Uiiiersuoh'mgenuber dU Entioickdungsgeschwihteder O^uris- 
helferlerbie (Alytes oibsteirieans), 1842. 

® Van Bambeke, “ Eecherohes snr lo ddveloppement da Pelohate 
bran,” de VAead. de Belgigue, 1868. 


rate,'* the manus has the five digits, one of which, at least, is lost in 
all the Urodela, and the pelvis appears to have had a distuict and 
completely ossified puhic element, which has also disappeaied m all 
existing Amphibia (Miall, Report, I c) 

The Lahyiinthodontsincsenta few chaiacteis — such as the ji.uied 
supra-occipital ossifications and the complications of the folds of 
their teeth — ^by which they approach the Ganoid fishes moie than 
any other Vertebrata , and it is worthy of notice that the low est 
Labyrmthodonts, such as Archegosaui us, i)iesent no appioxima- 
tion to the cianial chai actors of the loivei Uiodela, and show no 
evidence of the largely -developed branchial appaiatus w'hich is so 
characteristic of the latter. __ , 

Thus, if upon such slender evidence as exists, it is justifiable tc 
speculate at all coiiceruiug the “phylogeny ’’ ol the Ampilubia, the 
most probable conclusion appears to he that the Labynnthodont a, 
the Urodela, and the Anuta divciged fiom one another at a very 
caily peiiod of geological history; w'liile, possibly, the Pciotncla aie 
the last remnants of the poiomelous modification of the Lahyiuitho- 

°Witb^respect to the origin of the amphibian stock itself, the fol- 
lovnng consideiations apiiear to be of fundamental importance • — 

1. The early stages of development of the Ampihihia do not resemhle 
those of any known Ganoid, Telostcan, or Elasmobianch fish, and 
are similar to the coiTCsponding stages of the Marsipoh anchii. 2. 
The skull of the low'est Urodela has, m some respects, advanced 
hut little beyond the Marsijiohi anch stage, lii the higher Urodela 
there are numerous points of resemhlance with the Ganoids Tlie 
skull of the tadpole, on the other baud, has much in common with 
that of Chimmra (as Muller has pointed out), and with that of tlie 
Dipnoi, while the cliondrocramum of the adult frog has many 
sin^ar affinities with that of the Blasmoh) anchii, and jiarticuliulv 
of the Rays. 8. The only Vertebrata, besides the Amphibia, which 
have transitory external gills are the Elasmobranchii, the Dipnoi, 
and perhaps some Ganoids. 4. The only fishes in which the cere- 
bellum m rudimentary are the 3larsipobranchti and Oanoidci. 5. 
The only fishes in which the amphibian and embryonic connection 
between the male reproductive organa and the renal efferent ducts 
IS observed are the Ganoids. 6 The only fishes which have a 
“pylangium,” ivith valves disposed as in the Amphibia, are the 
Ganoids, Elasmohranchs, and Hipnoi. 7. The only fishes which pos- 
sess morphological (Polypfcrui) or functional (Dipnoi) lungs are the 
Ganoids and Dipnoi. The conclusions suggested by these facts 
appear to be that the Amphibia took then origin fiom some 
pnmordial form common to thorn, the Elasmobranchii, the Ganoidei, 
and the Dipnoi; and that the main distinction by which their 
earliest forms were niailied off fiom those of the other groups, wms 
the development of that pontadactyle type of limb, wdiich is commun 
to all the liighor Verlebiata. And seeing that the Elaainohranch, 
Ganoid, and Dipnons ty^ws were fully differentiated from one another 
in the Devonian ei)Och, it is reasonable to behove that the exislciico 
of the Amphibia, .os a gioup, dates hack at least as far as the* 
remote peiiod of the earth’s history. 


TAXOXOIIIO SYNOrSIS OF THE AMPHIBIA. 

I The Ueodela. 

A. Branchite persistent thioughout life. (Perennibranchmta.) 

1. TrachijstomcUa.^^kull elongated , prannaxilliB and den- 

taiy luece of the mandible provided with horny plates ; 
remaxillse not ankylosed; no nasal bones, hut o.ssi- 
cations hetivecn tlie ascending jnoccsscs of the pie- 
niaxillie; maxillm iiidiineutary or absent; palatmca 
small, oval, and beset with dents cn brusse;" pteiy- 
goid absent; four persistent branchial arches; pclvi' 
arch and limbs absent. 

Siren 

2. Proteida . — Skull elongated; premaxillie and dentaricfr 

dentigerous ; maxillie rudimentary or absent ; pre- 
maxilltB not ankylosed; no nasal hones; palatiiu's 
hearing a single row of teeth, and coalescent with the 
pterygoids ; three persistent branchial arches ; both tlie 
jiectoral and tlie pelvic arches and limbs developed. 
Proteus, M&nobranchus. 

B. Branchim caducous; gill-clefts persistent. (Deroiremata.) 

3. Amphiimida . — Skull elongated; premaxillai and den- 

tanes dentigerous ; rnaxmoe large ; premaxillm anky- 
losed ; largo nasal bones ; palatines absent ; pterygoid 
present, elongated ; a basiliyal cartilage ; four persis- 
tent branchial arches ; both the peelorsd and the pelvic 
limbs developed, though very small, 

Amphiuma. 

® “ Description of Uie Vertebrate Remains from the Jarrow Colliery,” 
by Prof. Huxley, P.R.S., Transactions of the Royal Irish Aeadmy, 
vol. xxiv. 1867, pi. xix. fig. S. 
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4 yicnopomida, — Skull broad, prcmaxillaj and dentaiieb 

duiiligeious , maxillae laige ; lacmaxiUae not anky- 
l.itifd, large nasal bones; jialiitmoa absent, ]>terygoid 
piesL'ut and very bioad , a basiliyal caitilage , pei- 
si-tent biaiiclual ueLus may be leduced to the fiiot 
a. id seeond; the eeiato-hy.d and epibi^iuchial me 
eoniliit'iit ui the fii-jt, distinct in the second bian- 
chi.d ai'eh; both pectoial and pelvic limbs well de- 
veloped. 

Maioimm, Cl yjitubraniJiiis, 

C. Bi inL'hia; cndiiooiis, and gill-defts closed m the adult condl- 
ti(>n. (J/i/atodom ) 

5 Suhimanili ulu . — Skull bioad ; premaxillae and dentaiies 

denligeroua , niaxiUae laxge; premaxillae sepaiate or 
iUikyloScd, nasal boiica prerjont, and usually h'lgcj 
palatines piescnt m the young htab’, ami bituated as 
111 the Ticichystomatu mid Proteidea, but changing tlioir 
1 elutions in the adult; jiteiygrads present, the first 
and sLCoiid bianehial an lies iHusistent, — the liibttuo- 
j 0111 led, the second a single 2 >ifee. 

[The late.st uriter on the olasuifii'ation of the Cirdtht, Piofessoi 
Straueh {'‘Hevifaioii dcr SaLiinandiiiioii-gattungeu,” iVem. d,i VAanl. 
Imp dos Soicvces de at Peteraboimj, se vii. tome xvi.), divides the 
Stduviiindriila mto two tribes, — dlccodotiht and LecJtnodonfa ; the 
fiist Comprising all those species, the voinero-jiahitme teeth of which 
aic disposed along the inner algos of two backwaully diveiguigino- 
ccsses of the bones, and tlieicforc fomi two longitudinal sciios 
divergent postenoily , and Uio second, those which have the teeth 
dinposed along the poatcrioi edges ot the voniero-palatine bones, 
wlmdi lire sometimes truncated pootiaioily, somcLunea produced 
into a longer or shoibT ineduii pioeons, and on wlmh, tlicrofoie, 
the teeth aie either direeled tninsveisely, or foim tv'o ohliiiue senes, 
more oi less lapully oonveigiiig baekwards.] 
a. Jlccodotifa — 

aiihtiniiinlm, Pleuyoddvs, UnidyhiUes, Triton, 
C%iuijhmn, Salumaiulnm. 

I, Lccliriudontn — 

L'lltjmijJoisa, hoduriyhum, Onydmlactyim, Am- 
blystoina, Rnmdun, IJiaanq^todon, Pliihodm, 
Jjcainorpiathus, Amides, Uemuladyhum, 
Ifcinha, Spdcipes, Bait aclioseps. 

II. TiieAnura. 

[For tho classification of the Anwra, consult Dr Gunthei’s valu- 
able Cutnlariuc of tha BeUraeJnu salimha, Hr Coiie’s papers in the 
Natural Jlinfoiy Jlrinnr, lfJ05, and in the Joutiuil of Cte Aeademy 
of Natxiud adcnco oj PhiUuleljihia, N.S , voL vi ; and Mr Mivart’s 
C'isay “On the Cl.issifie.ition ol tlm xhmioua BitiriLluaii-i,” in the 
Procccdivyi (f th' Zuuluijical Society, ISliO. Far more minute in- 
vestigatid’u of the stiiietuic of the Auura than has yet been cauied 
out seems to lu* reipiisih* before their chuvsiheation can bo placed 
upon more than a juovisnmal footing. The phases through wlucli 
tho Frog jias.'ses in the course of its (levelopmeut, show that those 
Anura which arc devoid of a tymp.uuc e.ivity arc of a more em- 
hryonic character than those which jiieLsess one. Tho arboreal habit 
is so ovidetitly adajitivi*, tliat it can liaidly he regarded as a safe 
basis for chassnlication. Even liana iemporana, at a year old, will 
climb up tho vertical side of a glass vessel, flattening out the ends 
of its toes, and .applying its belly against the surface of tlie gla.ss, 
like a Tree-frog.] 

A. Tho tympanic cavity, with its Eustachian p.o.s.sage of com- 
munication with tne mouth, may bo present or absent. 
■\Vhen present, tlio oral apertures of the Eustachian tubes 
are separate, and the jitcrygoid bones do not fiunish a 
floor to them. 

0 , No teeth in tho prcmaxillie or maxillis; tongue 
free, either in front or behind, but usually be- 
hind. 

a. No tympanic cavity. Eustachian recesses 
sometimes present. 

Jthinophri/n'us{'l), Phryniscus, Psaudophrym, 
Vrachycephalns (2), Ilemisust^), Micro- 
hyla. 

B, A tympanic cavity and Eustachian tubes. 
llylaplesia, Kalophrynus, Bufo, Otilopima, 
Peltaphryne, Pseudobufo, SeMamt&rvM,, 
XenorMna (4), Enijystorm (4), Mplo- 
pelim (4), Cacopxts {Systoma) (4), Ghj- 
phoglossus (4), CalluUt (4), Braehy- 
mosnis (4), Adenomcra (4), Padiyba- 
trachxislf), jBrcvlecps, CMydotfotra^'us, 
Uypopaehus, Manoderma, Atelopm, 
Oopea, PaVmicolui. 

(1) Tonjma free to front, (?) Dorsal Uonnal ossifleatfons. (3) Tongue retrae- 
tile (4 No preoonusoida 


b. Teeth in tho prcmaxillse and maxUlEe ; the tongue 
may be fixed by its whole circumference, but is 
usually fiee behmd. 

a. No tj-mpamc cavity ; Eustachian recesses 
sometimes present. 

Bumbinator {1), Pelobatos, JDidocus, Alsodes, 
Telmatobius, Oacotus, JAopelrm. 

B. A tyiujianic cavity and Eustachian tubes. 

PLcti omantis, Alytea{l), Scaphiopus, Hy- 
2 Jcrohus, Edioporus, Nattererm, PJiyl- 
Inmedusa, Pelodryas, Oh/irodtyas, Eyla, 
Uylella, Otolygon, Fseudacris, Pohlia, 
Mona, Tnpiion, OpisthodelpJiys, 

Trachyoepkulus, Nototrema, Ixalus, 
Mcgalixalvs, Eylarana, Lcptomaniis, 
lliilamhates, Platymantis, Oornufer, 
JTemimantis, Rhacophorus, CMromanUs, 
Polypedates, TJielode'ima,Rappia, Aoris, 
Leiyla, Elosia, Epirlicxis, Phyllobates, 
Ilylodcs, Crossodactylus, Sti dbemantis, 
Cidostetlius, Bana, Odontophrynus, 

Dicroglossm, Oxyglossus, Phrynoha- 
tracTius, Eoplobatrachus, Phrynoglos&us, 
Chnotaisus, Psoudis, Piihecopsis, Mixo- 
pliycs, Pyxicephalua, CeratopJirys (2), 
Zachoinus, Flatypicctrum, Ncobatrachua, 
CyclorJmnphus, Inmnodynastcs, Gnnia, 
Eusophleua, Plcurodema, Beiuperus, 
EylorJmitt, LimnoeJums, Cystignatkus, 
Ecmijdiractus(3), Chirolcptcs, Calypio- 
c'plwlua, Cryptotis {i), AsteropTvFy8{4^, 
XenopTirys{i), MegalopTvrys{i), Nanno- 
2 ‘>hrys{i), Pelodytes, Leptobrachivm, Dis- 
ooglossus (Xli ZapImssaiX), Latomaif), 
Palosobatrachas, Arlhrolcpks, Grypis- 
cua (3). 

(1) OphthoooBllanvcneDiio; rudlmontaiy libn attached to the anterior vertehrm. 
(2) Doiaal deimal ossifltations, (3) Uandihulai teeth. (4) Opisthocoelian vertehre. 

B. The Eustachian tubes of the well-developed tympanic cavity 
have a common median aperture in the roof of the mouth, 
and the pterygoid bones extend beneath and form a 
floor to them. The tongue is wanting. The lungs are 
attached to bronchial tubes ; and the verlebroa are opistho- 
coslous. 

a. No teeth. 

Pipa. 

' b. Teeth m the premaxillse and maxiU® 

Eactylothra. 

III. ThK PBIIOMELA. 

a. With a tontaculiferoas fossa on the foie part ol the 

face. 

CcBCilia, SipJionops (11, Epicrimn^ 

b. With no tentacnliferou.s fossa. 

Ehimtrtma. 

(1) Siphonops anmUatiu has no scales 
IT. The LADraiNTHODONTA. 

Amphibamua, ArdTiracosawrua,* Apateon, 
Arc1iego3awrus,\Baphet^,* JBatr^ider- 
peton, Bo^rie^8,\ Brachydsdes, Braehy- 
ops,* Qapitosawvs,* Chalcosaunss* 
Coeytiwua, Coloaiffua,'^ Dasyceps,* E&a- 
BolichosoTm, 
Eurythoraai,* 
Qonioglyptus* Eylerpeton, EyUnomm, 
Ichthyerpeton,* loTUhyocavnpsa, K&roder 
2 pdon,* lAbyriMTiodon,* Lepidotoaaurus, 
L^terpeton,* LeptopTvraebus, Loatomma,* 
Maatodonsawrua,* Maloaaurm,* Meto- 
pim,* Miaropholis,* MolgqpMs,\ CEsto- 
ct^'halmif)^ Ophiderpdm,'^ Osteo- 
pTwraa* Pachygonia,* Parioslegw, Pholi- 
derpeton,* Phlegafhontior,^ PU/toplaas, 
Ptyonius,^ Jlam>icepa,f EMmsavma, 
Sauroplewra,* Trematoaaurus,'^ TvM- 
ta'ms,i JJroeorclylm,\ Xeatorrh/ytiaa,* 
Zygosaurm* 

[A satis&ctory grouping of fhese genera has not yet been eflFocted ; 
and it is possible that some of the forms here enumerated may not 
be true Labyrinthodonts. To those about the truly Labyriuthodont 
ciharaefcer of which there seems no doubt a * or a + is attached— 
the t denoting the seipentiform genera. BalrcuMderpeton, PaHo- 
ategm, and Pteroplasc are remarkable for the incompleteness of the 
jugal arch, and some other characters by which they appear to 
represent the Proteidea. The true position of Eyhrpeion and 
Eylmtmm is still doubtful.] (T. H. H.) 


drerpdom,* JDidyocepJudus, 
Erpetoc^halua,* Evpelor, * 
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AMPHICTTONT, in Ghreek Antiquity, was an associa- 
tion of several tribes for the purpose of protecting some 
temple common to them all, and for maintaining worship 
within it. The members were called d.ju,<;J)6KTtoves or dju^uc- 
rooves, a word which means “ the dwellers around.” The 
second form of the word Benfey supposes to have arisen 
from a digammated df^cfuKTifove?, Out of the name the 
Athenians, according to their habit, easily discovered the 
founder of the DelpMc Amphictyony, with which they were 
connected; and hence in later times, by an inverse process, 
the name was derived from Amphictyon, one of the fabulous 
kings of Attica. 

Similar religious confederations existed in Greece at a 
very early period, and there is reason to believe that at their 
stated assemblies they discussed questions of international 
law and matters affecting their political union as well as 
religious subjects. Gradually, however, the political influ- 
ence of the Amphictyonies died away. As states of great 
power stood on an equality with insignificant tnbos in the 
number of votes, they naturally prevented the settlement 
of important political matters in such an assembly 
Accor^ngly, during the flourishing period of Greek his- 
tory the Amphictyoiuos ahnost disappear. They are not 
mentioned in Thucydides and Xenojihon. But they appear 
again in vigour in the time of Philip, and become engmes 
by which iiolitical parties, under pretence of religious zeal 
for the interests of the gods, wreak their vengeance on 
their rivals and antagonists. 

This is especially true of the Amphictyony of Delphi, 
the most important of all these associations. Though wo 
know better about this confederation than about any other, 
yet many particulars are hidden in obscurity, and consider- 
able doubts gather around others of which we know some- 
thing. The Amphictyony existed in very early times, and 
iEschines states that it arose when the temple at Delphi 
was first built. It is more likely, however, that it was 
originally connected with Thermopylae and the temple of 
Demeter Amphictyonis which was there. The Amphic- 
tyony consisted of a union of twelve tribes, each of which 
had a right to two votes These tribes were for the most 
part Thessalian or bordering on Thessaly; and it is probable 
that the others, as the Dorians and lonians, gained admis- 
sion in consequence of colonies tliat came to them from 
Thessaly. 

There are nine lists of the tribes that constituted the 
Delphic Amphictyony in the classical u-riters and in in- 
scriptions. Of those only one is complete, and the rest 
differ from each other in some particulars. The one that 
IS complete was found on a Delphic stone contaming a 
decree of the Amphictyonic council in regard to money due 
to the Delphic treasury. On this stone are given the votes 
of each tribe, and the final decision of the council in har- 
mony with the majority of votes for one of the oiiinions 
hejd. The list is as follows : — The Delphians, two votes; 
Thessalians, two votes, Phocians, two votes; Dorians from 
Metropolis, one vote; the Dorians from Peloponnesus, one 
vote; the Athenians, one vote; the Eubceans, one vote; the 
Boeotians, two votes; the Achsean Phthiots, two votes; the 
Malians, one vote; the CEteans, one vote; the Dolopians, 
one vote; the Perrhsebians, one vote; the Magnetes, two 
votes; the iEnianes, two votes]; the Locri Hypocnemidii, 
one vote; the Locri Hesperii, one vote. The exact date 
of the decree recorded on the Delphic stone is matter of 
dispute, but the most probable conjectm’e places it about 
the year 130 b.o. We have therefore clear testimony as 
to the constitution of the Amphictyonic council at this 
date; and, starting from this, we can form some idea of the 
changes which took place in the members of the coundl. 
It IS generally believed that no change took place in ilie 
tribes forming the league till the time of the second sacred 


war, 345 B.o. Of these tribes iEschinos gives us a list, with 
the omission of one. They are the Thessalians, Boeotians, 
Dorians, lonians, Perrhmbians, Magnetes, Locri, CEteans, 
Phthiots, Malians, Phocians ; and there can be httle doubt 
that it is the Dolopians who have been by some mistake 
omitted. The confusions in some of the other lists havo 
arisen probably from the ignorance of transcribers, who did 
not know that the ASnianes and CEteans lived close to each 
other, and were often comprehended under the same name, 
and who made two tribes of the Achsean Phthiots, Achseans 
and Phthiots. ^schines says that all these tribes had 
equal right of voting, but the inscription on the Delphic 
stone shows that the two votes of one _ tribe might he 
divided among two different portions of it. At the con- 
clusion of the Phociaii war the Phocians were excluded, 
and the Macedonians received their votes; and the vote of 
the Lacedaemonians was given to the other Doric tribes of 
Peloponnesus. The Delphians also obtained votes, either 
at this time or after the third sacred war, 338 bo., by 
some of the smaller tribes that had two votes being 
restricted to one. In the same way, and also by the ex- 
clusion of the Locri Ozolse, the JEtolians secured a place 
m the council in 338 b o , and gradually took possession 
of a great number of votes. The Phocians wore restored 
to their place in 279 B.C., on account of their gallant 
resistance to the Gauls. Finally, the AStolians and Mace- 
donians were excluded from the council, and the constitu- 
tion of the council as given in the Delphic stone was 
formed. The last change mentioned in classical writers is 
detailed by Pansanias, but the passage is evidently corrupt 
Augustus wished to give votes to Nicopolis, and for this 
purpose so altered the constitution of the council as to 
make the votes thirty in number. 

The objects of the league are distinctly expressed in the 
oath which the Amphictyons had to take, and which is 
preserved in ^Eschines’s oration “De Falsa Legationo,” This 
oath bound the Amphictyons not to destroy any of the 
Amphictyonic towns, not to turn away its ninning waters 
either in time of war or in time of peace ; and if any one 
should attempt to roh the temple of Delphi (the common 
centre of the confederacy), to employ their hands, feet, 
tongue, and their whole power to bring him to punishment. 
The humanising influence which this and other enactments 
of the confederacy were intended to exercise, is perceptible 
in the part relating to war. The framer of the law evi- 
dently regarded war only as an unavoidable means of 
settling disputes between two states; but it was to be 
carried on only for the purpose of bringing the dispute to 
a decision, and not for destruction and devastation. An- 
other enactment probably was that the inhabitants of a 
conquered city should not bo sold as slaves. But the 
chief care of the Amphictyons appears to have been to 
watch over the temple, to punish those who were guilty of 
a crime against it, and to reward those who did anything 
to increase its splendour and glory. 

There is difficulty in determining how often the Am- 
phictyons met But the most liliely inference from the 
somewhat indefinite statements of ancient writers is, that 
they went twice every year both to Delphi and Ther- 
mopylae, in spring and in autumn. There is also some 
difficulty in determining the relative positions of the two 
sets of officials named in connection with the Amphictyony, 
the Hieromnemones and the Pylagoroi or Pylagorai. But 
there can scarcely be a doubt that the Hieromnemon was 
the principal official. There were as many Hieromnemones 
as there were votes; and the Hieromnemones were alone 
entitled to vote. The assembly proper consisted therefore 
only of the Hieromnemones. It is most likely that the 
Hieromnemones were elected annually by lot. In the case 
of the smaller states it is probable that the right to elect 
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went round by turns, while the more important states sent 
their representatives every year There might be several 
I’ylagoroi from each state. iEschines mentions that there 
were on one occasion three from Athens. They were elected 
by vote. Their function seems to have been to advise 
with the Hieromnemon, to address the assembly when any- 
thing relating to their own state was discussed, and to bring 
all their influence to bear on the assembly on behalf of their 
own state. The office of Hieromnemon remained in high 
honour till a late period. When the Dionysiac theatre in 
Athens w’as excavated in 1862, a chair of honour was 
found with the inscription UpofivT^fj.ovo?, and as it is certain 
that dramatic exhibitions took place in this theatre in the 
time of the Antoniiies, the office of Hieromnemon must 
have existed at that period. 

The meetings, however, were attended not only by the 
deputies, but by thousands of others who flocked to Delphi 
or Thermopylte for religious and mercantile purposes, or 
only for the sake of amuseineiit. This occasioned jiopular 
meetings (c/c^cAiytriat) distinct from those of the regular 
de 2 Duties, But we cannot supiioso that all the Greeks 
indiscriminately weie allowed to take part in those poimlar 
assemblies, which must have consisted of visitors from the 
states which wore members of the Amphictyony. 

Wise and humane as were the objects of the Amphic- 
tyons, yet wherever they actively interfered in the atfaiis 
of Greece dunng the historical period, wo find that they 
w’ere moie iioworful for evil than for good; and the holy 
wais which wcio cariied on by them in the defence of the 
Doliihio tcmiile and the honour of its god, contributed not 
a little to the demoialisation of the Greeks 

The very first time that the Amijhiotyons interfered in 
the affairs of Greece we find them acting in direct oppo- 
sition to the spirit of their institution. We allude to the 
Orissiean or first sacred war, which broke out m 594, 
and lasted till 585 n.a. The inhabitants of Crissa (or 
Cirrha), on the Corinthian Gulf, were charged with extor- 
tion and violence towards the strangers who landed at 
their port, or passed through their territory on their way 
to Doliflii. For this the Amithiotyons declared war 
against Cn.s.sa, and it was vigorously carried on by the 
Tlic.ssaliaiis and Cleistlioiioa, the tyrant of Sicyoii. T’hoy 
even juetendud to have the sanction of Apollo to dedicate 
the Crissieaua and their tenitory to the god, to enslave 
them, and make their land a wahte for over. The war is 
said to have been terniinatod by a .stratagem of Solon, who 
poisoned the waters of the river Pleistos, from which the 
town was su])i>lied. When the town was taken, the vow 
of the Amiihictyons was literally carried into effect: Ci’i.ssa 
was razed to the ground, its harbour choked up, and its 
fertile jilain changed into a wildcrne.s,s. Such was the 
terrible vengeance taken by a body of cunfedemte.s, whose 
original object was to iirevent those very things which they 
now perpetrated to ujihuld the honour of the deity presid- 
ing over them. The second sacred war, which likewise 
lasted for ten yeans, from 355 to 346 b.c., was carried 
on with unparalleled exasperation for all that jjcriod, 
and nearly all the Greeks took jiart in it. The Thebans 
had set their hearts upon conquering Phocis, but screened 
their designs behind a charge preferred against the Locrians, 
alleging that they had robbed the temple of Delphi, because 
they had taken into cultivation a tract of land belonging to 
the Deliffiic temple. The Amphictyonic council, before 
which the chai’ge "was brought, condemned the Phocians to 
pay a heavy fine, and to destroy the crops of the sacred 
fiekls. No sooner was this verdict pronounced than the 
Thebans, The.ssalians, Locrians, and QEteans took up arms 
to execute it. The Phocians were joined by Athens and 
yparta, and took possession of the temiile of Delphi and its 
treasures, which they were obliged to employ in defra^-ing 
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the expenses of the war. The war was carried on with 
unexampled cruelty, for even the surrender of the dead for 
bunal was refused, and all Phocian captives were put to 
death. This war also afforded Philip of Macedonia an 
oj»portumty to interfere in the affairs of Greece. Being 
invited by the Thessalians to co-operate wuth them against 
the Phocians, Philip and his Macedonians acted as the 
champions of the god, and defeated the Phocians in a bloody 
battle near Magnesia. Tliiee thousand captive Phocians 
were put to death. The latter, however, remained un- 
daunted until at length they were compelled by treachery 
to surrender. The Anqihictyons now excluded them for 
ever from the league, their arms and horses were to be 
dehveied up, their touns to be destroyed, and the people 
were henceforth to hve in small villages, and to pay annu- 
ally to the god sixty talents (about £15,000) until the 
tem]ile should be comifietcly indemnified Macedonian 
and Theban troo 2 )S cairicd the judgment into execution, 
twenty-two towns disappeared from the face of the earth, 
and the otheiwise fertile countiy remained for many years 
a wilderness. A third sacred war was dccieed against the 
town of Amijhissa, because its inhabitants had taken into 
cultivation iflie plain of Crissa, but in reality the war was 
bi ought about by the venal cieatnres who endeavoured to 
iwomote the ambitious schemes of Philip of hfacedon, who 
VMS bent ui)on making huusolf master of Greece. This 
war broke out in 338 b.c., and its unfortunate conse- 
quences led to the catastrojihe winch deprived Greece of 
her indeiicudouce m the battle of Chaironca. Such is a 
brief outline of the history of the Delphic Amiihictyony, 
which not only itself violated its first principles, but is not 
known to have ever raised its voice to condemn the wanton 
destniction of other iVmphictyonic towns, such as Platsese 
and Thebes. 

There were many otlier confederations of a similar kind, 
some of which, however, do not boar the name of Amphic- 
tyouics in the authorities from which wo derive our infor- 
mation regarding them. The following were among the 
most noted : — 

1. The AmphiHyuni/ of Calmtria, an island near Trenzon, 
consisted of the seven states of Hermione, Eiiidaurus, 
Ailgiiia, Athens, Prasiic, Nanplia, and the Minyan Orcho- 
meno.s. These .states took part in the saciifices which were 
offered up in the temple of Poseidon, situated on the island. 
Sparta and Argus disiilaccd Nauplia and Prnsim when these 
lost their iudciien dunce. It is difficult to see what object 
could unite states so widely apart. Some suppose that the 
Iribe.s foniiing the loagiio wore originally Touiaii ; others, 
that they all were interested in the defence of seaports 
against inland states. 

2. Amphictyony of Onchestos^ in the territoiy of Hali- 
artus in Btcutia, was likewise connected with tlie temple of 
Poseidon. As at all other Amiihictyouies, the meetings of 
the members were celebrated with various religious rites, 
solemnities, and public games. We do not know the 
nations that constituted this league 

3. AmphicUiony of Amaryntiws, in Euboea, connected 
with the tenqilo of Artemis. We know that the two towns 
of Eretria and Chalcis were members of it, and that there 
existed an ancient treaty by which these tw’o cities pledged 
themselves not to use against each other any mis.siles throwm 
from afar. 

4. Amphictyony of Delon, connected with the temijle of 
Apollo, was a league formed among the inhabitants of the 
Cydados and the lonians in the neighbourhood. Its insti- 
tution was ascribed to Theseus. The solemnities connected 
wiiJi its meetings gradually fell into disuse, until they were 
revived and increased in 426 b.o, when the island of 
Ddos was purified by the Athenians. The Athenians, after 
this time, regularly sent an annual embassy to Delos, and 
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they also retained for themselves the superintendence of the 
temple and the administration of its treasures. 

AMPHION", in Greek Mythology, the son of Zeus by 
Antiope, and the husband of Niobe, was a musician of 
such ■wonderful power, that at the sounds of his lyre the 
stones began to move, and formed themselves into walls 
around Thebes, after his conquest of that city. Ho was 
killed by Apollo for assaulting his temple ; or, as some 
report, he destroyed himself in despair at the slaughter of 
his children by that god. The famous Farnese buU, 
discovered in 154.6, represents Amphion punishing Dirce 
for her treatment of his mother. There are four other 
mythical personages of this name. 

AMPHIOXUS, a species of fish, differing widely from 
ill other known animals. See Lancelet. 

AMPHIPOLIS, a city of Macedonia, situated on the east 
hivnk of the river Strymon, about three milos from the sea. 
It was originally a Thracian town, knoum.as the ’Ewea 
0801 (Nine Koads), and -was colonised by the Athenians 
in 437 B.o., two previous attempts (497 and 466 B.c.) 
having been nusuccessful. In 424 b.o. it surrendered to the 
Lacedaemonians without resistance, and the Athenians never 
afterwards recovered jicssession of it. For his failure to pre- 
vent this disaster Thucydides was banished from Athens. 
The site of Aiaphipolis is occupied by the modern Jeni Kmi. 

AMPHISBJeNA (from on both sides, and jSaivco, 
to go), a genus of animals, found only lu South America 
and the West Indies, which, though they have the general 
appearance of snakes or worms, belong to the order Lwer- 
tilia, or Lizards. The best known species are the sooty 
or dusky amphisbsena {A. fuligimsa), and the rarer A. 
dha. The body of the amphisbmna, from 18 to 24 mches 
long, is of nearly the same thickness throughout. Tho 
head is small, and there can scarcely be said to be a toil, 
tho vent being close to the extremity of the body. Tho 
animal lives mostly underground, burrowing in soft earth, 
and feeds on ants and other small animals. From its 
appearance, and the ease with which it moves backwards, 
the popular belief in the countries where it prevails has 
been that the ampMsbsena has two heads, and that when 
the body is cut in two the parts seek each other out and 
reunite. From this has arisen another popular error, which 
attributes oxtraoidmary curative properties to its flesh 
when dried au J pulvoiiscd. 

AMPHITHEATRE (fioni and Ocarpov) denotes a 
theatre in which the spectators weie placed “aU round” 
the stage. Though the word is of Greek formation, the 
thing itself is dhstinctively Pioman, being designed for those 
cruel shows of gladiators and "wild beasts iii which that people 
took great pleasure, and which in modem times are only re- 
presented by the baibarous buU-fights si ill popular in Spain. 

In the present article we do not enter on the considera- 
tion of the spectacles themselves, but shall confine our- 
aelves to the buildings, which were devised to allow as 
large a number of spectators as possible to enjoy the sight 
of the show. In a dramatic representation it is necessaiy 
that the actors should be heard, and also that their faces 
should be seen, and the audience has therefore to be 
arranged in a semicircle in front of them; but when men 
fought with other men or with beasts, they could bo seen 
equally -woU from all sides. 

In Italy, combats of gladiators at first took place in the 
forums, where temj>orary wooden scaffoldings were erected 
for the spectators, and Vitini'vius gives this as the reason 
why in that country the forums were in the shape of a 
parallelogram instead of being squares as in Greece. "Wild 
beasts were also hunted in tho circus. But towards the 
end of the Roman republic, when the shows increased both 
in frequency and in costliness as the city grow in power, 
special buildings began to be provided for them j and when 
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the consolidation of peace under the emiiire had secure! 
great material prosperity for the provinces, such as they 
lia.d never enjoyed when separated into small states and 
often at war with each other, the example of the capit.il 
was followed by many other towns in the West; so that 
nearly a hundred amphitheatres have been identified, either 
by the existence of their rums or by being mentioned by 
old writers. There were even a few in the East, although 
such cruel games were quite alien to the elegance and re- 
finement of the Hellenic mind. 

Prom their being so admirably adapted for enabling the 
greatest possible number of people to behold a spectacle, it 
is natural to suppose that they w^ould be occasionally used 
for purposes different from those usually intended by them; 
and accordingly Suetonius relates how Caligula had an 
impertinent poet burnt alive in the amphitheatre, and how 
Titus ordered the informers, after ha-ving been whipped m 
the forum, to be led through the arena, apparently that 
they might be exposed to the execrations of the people. 
Criminals wore also sometimes exposed in them to be de- 
voured by wild beasts, and many of the Christian martyrs 
(lied in this way. 

The first amphitheatre was that constructed, 59 E.c, 
by 0. Scribonius Curio. The only author by whom it is 
described is Pliny, whose account of it rather taxes our 
credulity. He tells that Senbonius built two wooden 
theatres, which were placed back to back, and that after the 
dramatic representations were finished, they were turned 
round, with all the spectators in them, so as to make one 
circular theatre, in ’the centre of which gladiators fought. 
And this was repeated more than once. Thirteen years 
later, Cmsar built (also of wood) the first regular amphi- 
theatie, and exhibited wild beasts in it, and sixteen years 
after, 0. Staiilius Tauius built tlie first one of stone, which 
was burnt in the great fiie of Rome during the roign of 
Nero. Probably the outside walls only were of stone. 

Several others 'were constructed under tho early em- 
perors, but they wore entirely superseded and eclipsed by 
that of Vespasian and Titus, the vast ruins of which strike 
the traveller with awe. Set on fire by lightning under 
the emperor Macrinus, it was restored by Alexander 
Soverus, the shows during the interval being held (as of 
old) iu the circus The latest lecord of its being used i.s 
in the Gtli century, when Oassiodorus was present; but 
Bede in the Sth century speaks of the edifice as still entire. 
During the Middle Ages many of the stones of this, as 
of many otlicr ancient buildings, were carried away for 
building puiposcs, and among tlie jdunderers wo regret to 
have to reckon the great Michel Angelo, who worked 
up a large number of its stones into a palace for one of 
the Roman noble families. As, however, the Colosseum 
had been the scene of many of the Christian martyrdoinis 
Benedict XIV , whose name ought never to bo mentioned 
without an expression of admiration and gratitude for liis 
euhghtcned patronage of learning and antiquitio.s, took 
advantage of this to consecrate the interior by tlio erec- 
tion of crosses and oratories, thereby preserving it from 
fyirther depredations. Of late years considerable excava- 
tions have been made to examine its substructures. Its 
name is variously written, but on the whole it would 
seem that the most correct orthogi-apliy is Colosseum (n )t 
Coliseum), and that it is derived from its colossal size, 
which far surpassed any former edifice of tho sort Many 
of its minor arrangements are uncertain, but the main 
features and general plan are sufficiently intelligible. 

Tlie external elevation of the Colosseum consisted of 
four stages, each adorned with engaged columns of the 
three orders of Greek architecture. The lowest three ■were 
arcaded, having each eighty columns and as many arches. 
Those of the basement story served as eutrancos; seventy- 
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six being numbered and allotted to the general body of 
spectators, -while four, at the extremities of the axes of the 
ellipse, were the principal entrances. The higher arcades 
had a low parapet with (apparently) a statue in each arch, 
and gave light and air to the passages which surrounded 
the building. The openings of the arcades above the 
piincipal entrances were larger than the rest, and were 
adorned with figuies of chaiiots. The highest stage was 
much more solid, being corajiosed of a continuous wall 
of masonry, only pierced by forty small square -windows 
The object of thi.s may have been to obtain the necessary 
solidity and -weight foi steadying the poles which supported 
the awning, and must have Lad to carry a severe inward 
strain. Tbe alternate arcades wore ornamented with metal 
shields. There was also a scries of brackets to support 
the poles on which the awning was stretched. 

The interior may be naturally divided into the arena 
and the cavea^ until their respective appendages. 



Tlio arena was the portion assigned to the combatants, 
unil derived its name from the sand with which it was 
tilrewii, to absorb the blood and pi event it from becoming 
slipjiery. >Somo of the emperors showed Ihcir prodigality 
by Hulistiluting precious powders, and even gold dust, for 
-nnd. The o/ nm was goncially of the same shape as the 
imphiilioatru itself, and was separated from the spectators 
by a wall built perfectly .smooth, that the w'ild beasts 
hiiglit not by any possibility climb it. At Rome it -was 
faced inside with polished marble, but at Pompeii it uras 
simply i-)aiutotl. For further security, it -was surrounded 
by a metal railing or network, and the arena was some- 
times surrounded ahso by a di-tch {euripvs), especially on 
account of the elephants. Connected -with the arena were 
the dens from wdiich the beasts came, and the rooms where 
the gladiators met before the show began. In siiite of the 
excavations which have been made, it is not very easy to 
understand how all the effects described by ancient authors 
w’ore prjiducnd ; for after the regular shows wore over, the 
arena was sometimes filled -with water, and sea-fights -were 
exhibited -wuth .ships. 

The part as.signed to the spectators was called cavea. 
In the different amphitheatres whose mins have been 
examined, there are some differences in the arrangements, 
but the general features are nearly the same in alL The 
cavea was divided into several galleries, concentric -with the 
outer walls, and therefore, like them, of an elliijtic form. 
The place of honour was the lowest of these, nearest to the 
arena, and called the podium. The di^usions in it were 
larger, so as to ho able to contain movable seats. At 
Rome it was here that the emperor sat, his seat bearing 
the name of mggesium. The senators, principal magis- 
tratc-s, vestal virgins, the provider (editor) of the show, 
and other persons of note, occupied the rest of the 
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podium. At ITismes, besides the high officials of tlie 
town, the podium had places assigned to the principal 
guilds, whose names are still seen insciibed upon it, with 
the number of places reserved for each. In the Colosseum 
there were three mceniana or galleries above the podium, 
separated from each other by terraces (proscinctiones) and 
walls (haltei). The lowest was appropriated to the eques- 
trian order. Numerous passages (vomitoria) and small 
stairs gave access to them; while long covered corridors, 
behind and below them, served for shelter in the event of 
ruin. At Pompeii each place was numbered, and elsewhere 
their extent is defined by little maika cut in the stone. 
The spectators were admitted by tickets (tesserae), and order 
preserved by a staff of officers appointed for the purpose. 

The height of the Colosseum is given as from 160 to 
180 feet. The scats in the interior do not rise higher than 
the level of the third order of the exterior, that is, about 
half the entire height of the building; and this apparent 
excess of height beyond what was made available, has led 
some to suppose that there were upper seats and galleries, 
of which no trace now exists. The height, however, 
appears to have been necessary for tlie ventilation of the 
building. When such enonnous crowds were packed 
closely together for several hours at a time on an Italian 
summer day, with an awning drawn over them, the atmo- 
sphere would have become quite pestilential if there had 
not been a considerable space overhead, and at least one 
range of open arcades, unencumbered by any galleries to 
prevent the free circulation of air. Scented liquids were 
at times squirted over the spectators from concealed tubes; 
but no aroma would have compensated for the want of air, 
which the arcade all round the building, above the highest 
.spectators, would supply. There may also have been 
another series of openings serving the same purpose be- 
tween the top of the wall and the edge of the a-wning, which 
was supported upon poles. It has been calc-ulated that the 
Colosseum contained 87,000 places, and that besides these, 
15,000 more spectators could be admitted. The greatest 
length is about Cl 2 feet, and the length of the shortest 
axis of the ellipse about 515 feet. The dimensions of the 
arena are variously stated by different wiiters, some making 
it 2-17 feet by 150, and others 281 by 176. 

With regard to the provincial amphitheatres, hlaffei, in 
his account of that of Yerona, appears to have unduly 
restricted their number, with the obj'ect of exalting the 
honour of the one he describes. Beside.? the Colosseum, 
he would hardly allow any ruins to be entitled to this 
name cxcejit those at Yerona and Capua. But subsequent 
-writers have not followed him in this rigorism; and Fried- 
lander, who is the latest and most complete authority on 
the subject, gives the measurements and description of 
fifty-two. Naturally, the early ones would be of wood, 
like tliat erected by Atilius at Fidcnm in the time of 
Tiberius, which gave way w'hile shows were being exhibited, 
on which occason 50,000 persons were killed or injured. 
One at Placentia is also mentioned, which is said to have 
been the most spacious then in Italy, and to have been 
Wned in the wars between Olho and Yitellius by the 
inhabitants of a neighbouring tow whose envy it had 
excited. Such disa.sters, coupled with the growing scarcity 
of wood and the greater facilities for quarrying stone, 
-would naturally lead to the construction of more solid 
buildings. At the same time, the progress of ^ this im- 
provement must have been slow, and the building of at 
least tlie great majority of the provincial amphitheatres of 
stone may be ascribed to the period bet-ween the reign of 
Vespasian and that of Constantine, when the establish- 
ment of Christianity threw a discredit on the cruel and 
bloody shows for which these vast structures were designed. 
Hadrian is especially commemorated for the numerous 
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biuldiugs he caused to be erected almost everywhere, aid AMPHITBITE, in Greek Mythology, the supreme god- 
this is mentioned in connection -witli games being held dess of the sea, and as such the ’wife of Poseidon (JN eptune), 
In constmctuig many of the amphitheatres in the pro- but, unlike him, so entirely confined m her authority to the 
vincial to^wns, advantage was taken of the natural slope of sea and the creatures in it, that not only was her name 
a hdl to lessen the labour of construction; and in some (from the same root as rpm)) sometimes used 

cases a narrow ravine between two bills allowed of both as an eq^uivalent for that element, but she was never 
sides being formed on the natural slopes, and of the stream associated with her husband either for purposes of worship 
at their feet being dammed up for combats on the water or in works of art, except when ho was to be distinctly re- 
The conformation of the ground and the caprices of local garded as the god who controlled the sea, though generally 
authorities have produced slight minor differences of plan, his functions extended to the whole watery element She 
but the general description of the Colosseum will suffice was one of the nereids, and distinguishable from the others 
for all. For details regarding others the reader may eon- only by her queenly attributes. It was said that Neptune 
suit, in addition to other authorities, the desciiptions given saw her first dancing at Naxus among the other ncreids, 
in this work of the different towns where their remains are and earned her off. But lu another version of the myth, 
stiH found. Here it may be sufficient to name that at she then fled from him to the farthest ends of the sea, 
Pompeii, which is probably better known to most persons where the dolphin of Neptune found her out In works 
hy the graphic description in Lord LytWs novel than hy of art she is represented either enthroned beside him, or 
any of the illustrated accounts that have been published driving with him in a chariot drawn by hippocamps or 
of that wonderful town; that at Verona, which served as other fabulous creatures of the deep, and attended by 
a basis to Maffei's caieful investigation of the whole sub- tritons and nereids. 

ject; those at Capua and Pozzuoli, which almost nval the AMPHORA (from apffM and ^epw), a large vessel used 
Colosseum in dimensions; those at Nismes, Arles, and by the ancient Greeks and Romans for preserving wine, 
Frejus in France, that at Italica, near Seville vx Spam, oil, fruits, <&c., and so named from its usually having an 
remarkable for the thickness of its walls and the strength car or handle on each side of the neck, whence it was also 
of its masonry — ^leading Florez to remark that its rmn is called diota. It was commonly made of earthenware, but 
due not to the injuries of time and the weather, but to the sometimes of stone, glass, or even more costly materials; 
hand of man; that at the ancient Thysdrus, in the province its usual form was tall and narrow, diminishing below to 
of Carthage, now called El-Djenim, which alone resembles a point. A number of specimens of the various kinds 
the Colosseum in having live galleries or corridors in the of amphoxse are to be seen in the Elgin collection in the 
first storey; and that at Pola in Istna, whose external shell Bntish Museum. Homer and Sophocles mention amphorae 
—the internal fittings, which were probably all of wood, used as cinerary unis; and a discovery made in 1825 at 
having quite disappeared — forma a striking object as seen Salona shows that they were sometimes used as coffins, 
from the sea. The amphora was divided lengthwise to receive the corjise, 

A very fair summary of the whole subject will be found then dosed and deposited in the earth, thus preserving 
in Smith’s Dictionary of Classical Antiqxiities; and a much the skeletons entire (Steinbuchcl, Alterthim, p. 67) The 
more minute and elaborate account, by 0. Thierry, with amphora was a standard measure of capacity among both 
good illustrations, in the Dictionna%re des AntiquiUs of Greeks and Romans. The Attic amphora contained nearly 
Daremberg and Saglio, which has tie further advantage of nine gallons, and the Ruinau amphoia about six, 
giving numerous references to larger works on the subject, AMPLITUDE, in Astronomy^ is the amount of deviation 
— ^its chief defect being one too common in French books, towards tho north or south of a celestial object from tlio 
the almost complete ignoring of everything published in true east at rising, and the true west at setting For the 
this country, where Taylor and Cresy’s ArdiitedurciL Anti- fixed stars it is constant; for the sun and planets it varies 
qxiUies of Komt, of which a second edition has recently with the declination At the equinoxes the sun rises 
appeared, is entitled to special mention. Nor does it exactly in the east, and sets in the west point, — ^tlie am- 
notice that treasure of information about Spanish history plitude then is zero; at the solstices it amounts at London 
and antiquities, tho Espana Sagrada, where (voL xii. to .39° 44'. 

p. 338) will be found the most careful account of the AMPTHILL, a small noatly-built niaiicet town in 
amphitheatre at Italica, with several drawings. The fol- Bedfordshire, situated about 8 miles south of Bedford, 
lowing table, abridged from Friedlander’s Darstelhing am Besides the old parish church, it contains various di.ssont- 
(kr SiUengeschichte Roms (1865, 2d ed. 1867), gives the ing chapels, a county court-house, a savings bank, several 
dimensions, in English feet, of a few of the principal schools, and an almshouse. Near tho town is Ampthili 
amphitheatres that have been examined : — house, a mansion of the late Lord Holland, containing a 

valuable collection of paintings, a hbrary, and a museum. 
The site of the old castle in which Catherine of Aragou 
resided while her divorce from Henry YIII. was pending, 
is marked by a cross within the grounds. The district is 
chiefly agricultural, but in Ampthili there is a large brewoiy, 
and a considerable amountof straw-plaiting and lace-making. 
Population in 1871, 2220. 

AMPULLA, a Latin word denoting a small jar or flask 
for holding liquids. In medimval church Latin it u-wally 
signifies the vessels that contained the consecrated oils, of 
which the three principal — for the catechumens, for the 
sick, and for confirmation— were hallowed by the bishop 
on the Thursday before Easter. The word has passerl into 
our language in connection with the coronation of the kings 
of England, and occurs repeatedly in the coronation service. 
Thus, in that used for Queen Victoria, we read : — “ Tho 
anthem being concluded, the Dean of Westminster, taking 
the ampulla and spoon from off the altar, holdeth them 
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ready, pouring some of the holy oil into the spoon, and 
with it the archbishop anointeth the Queen in the form of 
a cross. . . . Then the Dean of Westmmster layeth the 
ampulla and spoon upon the altar.” Gildas mentions its 
use as established among the Britons in his tune, and St 
Columba IS said to have employed it in the coi-onation of 
King Aidan. The most celebrated ampulla in history is 
that known as la minte ampoule at Eheiins, fiom winch 
the kings of Fiance were anointed- According to the 
legend, which gamed for itself a secure place in the national 
bohef, it had been brought from heaven by an angel for 
the coronation of Clovis, and at one peiiod the kings 
i)f France claimed precedence over all other sovereigns 
nn account of it. It seems, however, that Pepin in the 
Sth century was the first French kuig who was anointed, 
and this in connection with his baptism rather than 
his coronation. (See the preface to the 3d volume of 
Maskoll’s Monumenta Hitualia and the authorities there 
referred to.) 

AMRAOTI, a district and city of India, in the com- 
missionership of East Bcrar, within the Haidardbdd 
assigned districts. The district lies between 20“ 23' and 
21“ 7' ]Sr. lat., and between 77° 24' and 78° 13' E. long. It 
is bomided on the N. by the Ehchj)ur district] on the 
E. by the Wardhd river, separating it from the central 
provinces, on the S. by the Basini and Wiin districts] and 
on the W. by Akold district. The area is estimated at 
25f)G square miles, but the suivoy has not yet boon com- 
pleted. The population in 1807 was returned at 407,276 
souls, which, taking the aica as given above, would show 
an average density of 158 persons per square mile] num- 
ber of males, 212,575] females, 194,701] the proportion 
of males to the total population being 52 19 per cent. The 
district consists of an extensive plain, about 800 feet above 
sea-level, the general llatnoss being only broken by a small 
cliain of hills, running in a north-westerly direction, be- 
tween Amrdotl and Chdndor, with an average height of 
from 400 to 500 feet above the level of the lowlands. 
Four towns are relumed as contauung a population ex- 
ceeding 5000 souls — namely, A mrdoti, population 23,410, 
Karin, -jd, a considerable commercial town, popidation 
11,750] Badneid, a town mi the Great Indian Peninsula 
Bail way, which intersects the district, i)Oi»ulation 6876, 
Kolapur, population 6169. 

AMRITSAR, a divisu/n, di.strict, and city of British 
India, under the jurisdiction of the Lieutenant-Governor 
of the Panjdb. The .^Vinritsar Division conqiriscs the dis- 
tricts of Amritsar, Sidlkot, and Gurddspur. It is bounded 
on the ISr.E. by the Tliindlayas] on the S.W. by the Gujrdn- 
wdld and Lahor districts] on the N-W. by the river 
Chendb] and on the S.E. by the river Bids. The total 
population of the division is returned at 2,743,880 .souls, 
divided into the following classes : — Hindus, 659,905 ] 
.^fahomelans, 1,401,290] Sikhs, 352,885] others, 329,800. 
The number of males was returned at 1,512,480, and the 
fenialoa at 1,231,400, the proportion of males to the entire 
populati )ii of the division being 55 per cent 

AMRiiSjLB DisTiiicT Hcs between 30° 40' and 32° 10' 
N. hit., and between 74° 40' and 75° 40' E. long. It is 
bounded on the N.W. by the river Rdvi, on the S.E. 
by Iho river Bids, on the N.E. by the district of Gurdds- 
pur, and on the S.W. by the district of Lahor. Amritsar 
district is a nearly level plain, with a very slight slope 
from east to west. The banks of the Bids are high, and 
on this side of the district well-watei is not found ex- 
cept at 50 feet below the surface; while towards the 
Rdvi W'gHs are less than 20 feet in depth. _ The only 
stream passing through the distnet is the Kimi or Said, 
which takes its rise in a marsh in the Gurddspur district, 
and after traversing part of the district empties itself into 
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the Rdvi Numerous canals intersect the district, affording 
ample means of irrigation. The Sind, Panjdb, and Dehli 
Eadway, and Grand Trunk Road, which runs parallel with 
it, afford the principal means of land communication and 
traffic. Total population of Amritsar district, 832,750, 
divided into the foUmving classes; — Hindus, 138,027] 
Mahometans, 377,135] Sildis, 223,219, others, 94,369. 
The males number 465,074, and the females 367,676] 
the propoition of males to the total population being 5 5 ’84 
per cent. The principal tribes and castes in point of num- 
bers arc as foUow; — (1.) Jdts, via., Hindus and Sikhs, 
189,065, Mahometans, 65,964: total, 255,029. (2.)Brdh- 
maiis, 43,846. (3.) Kshattriyas, 39,892. (4.) Kdshmiris, 
37,466. (5.) Arords, 29,103. The total agricultural popu- 
lation is returned at 4 1 7, 747. Area of the district, 2036 23 
square miles, or 1,303,188 acres, of which 927,730 acres 
are under cultivation, 178,939 acres are cultivable, but 
not actually under tillage, and 196,519 acres are uncnl- 
tivable and waste. This result gives 1’56 acres (of w'hich 
1 T1 acres are cultivated and ‘21 cultivable) per head of the 
population, or 3*12 acres (2 *22 cultivated and '42 culti- 
vable) per head of the agricultural population. 

The principal agricultural prmlucts of Amritsar arc wheat, barley, 
and gram for tlie spring eiop ; and neo, joar (spiked millet), Indian 
corn, moth (Phaseolus aconitifolius), and mash {Pkaseolus radiatus) 
for Ihc autumn crop. The current settlement of tlie district expires 
in 1875-76 Five towns aro rotunicd as containing a population of 
upwards of 6000 souls— -namely, Amritsar, population 135,813; 
Jmuhula, 6976; Majitha, 6600; Bam Dds, 5855; Bunddld, 6287. 
Of tlie forogomg towns Amritsar has been, constituted a first-class, 
and Jandrald, Majithd, and lldni Dds thud-class municipalities. 
Besides the regularly-constituted municipalities, however, a muni- 
cipal income is also realised at the following ten places : — Tam Tdran, 
Patliidbdd, Govindwal, Naushahrd Panninn, Verowal, Jaldldbad, 
Attai-i, Chamidii, Vnnniki, and Bhallar. Municipal revenue is in 
all cases levied by means of octroi duties, suiJi>lomented in some 
instiuices by house rates and other direct taxation. The total 
revenue of Aimilsar district in 1871-72 amounted to £118,786, of 
which £86,727, IBs., or 75 per cent., was derived faom the land 
Tlie other pnncipal items of revenue weio as follows* — Distilleries, 
£3677, 14s , drugs and opium, £3648, 6s. ; income tax, £1724, 8s ; 
stamps, £13,621, ISs. ; loo.il rates levied under the provisions of 
Act 20 of 1871, £5208, 10s. Tlio staple manufactiu a of Amiitsar 
is woollen shawls, in imitation of those of KAshniii*. The value of 
this manufactme in 1871-72 was estunated at £91,742. 

Amritsar City, the divisional headquarters and capital 
of the district of the same name, is situated in 31° 40' N. 
lat. and 74° 45' E. long. It lies at an equal distance be- 
tween the Bids and Rdvi rivers, is about 8 miles in cir- 
cumference, and forms at once the great trading centre of 
the Panjdb, and a celebrated seat of the Sikh religion and 
learning. The following description of the town is e-x- 
tracted from iVtoruton's Gazetteer (ed. 1862); — 

“Amritsar owes its importance to a talAo or reservoir uhieh Rdm 
D.ifi, the fourth gum or spiritual guide of the Sikhs, caused to be 
made heroin 1681, and which he termed Amnta Saras, or the Fount 
of Immortality. It thencefoiword became a place of pilgrimage. 
Nearly two centuries aftcnv'ards, Ahmad Shall, the founder of the 
Diu-dni empire, alaimod and enraged at the progress of tlie Sikhs, 
blew up the shrine with gunpowder, filled up the holy tank, and 
caused mne to bo slaughtered upon the site, thus desecrating the 
spot. On his return to Kabul, the Sikhs repan ed the shrine and 
reservoir, and commenced the overthrow of Mahometan sway in 
Hindustan. Tlie sacred tank is a square of 160 paces, containing a 
great body of water, pure as oiystal, notwithstanding the multitudes 
that hathe in it, and supplied ajiparently by natural springs. In 
the middle, on a small island, is a temple of Hari or 7ishnu; and 
on the bank a diminutive stracture, where the founder, Edm Dds, 
is said to have spent his life in a sitting posture. The temple on 
Ihe island is ridily adorned with gold and other costly emhelhsh- 
mente, and in it sits the sovereign guru of the Silchs to receive the 
presents and homage of his followoi’S. There are five or six hundred 
tiTralig or priests attached to the temple, who have erected for Ihom- 
selves good houses from the contributions of the visitors. Amritsai 
is a very populous and extensive place. The streets are nairow, 
but the houses in general are tolerably lofty, and built of bn rut 
brick. On the whole, Amritsar m.ay claim some little architectural 
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superiority over the tovms of Hindustan. Besides considerable 
manufactores of shawls and silks in imitation of the Edshmir 
tabric, Amritsar caiTies on a very extensive transit ti-ade, as -well 
as considerable monetary transactions, with Hindnstdn and Central 
Asia. Provision is made for an ample sn])ply of water to the town 
from the Bai-f Bodb canal. A striking object at Anuitsar is the 
hnge fortress of Govindgarh, built by Ranjit Siuh in 1809, ostensibly 
to protect &e pilgrims visiting the place, but m reality to overawe 
th^ vast and dangerous assemblage.” 

Amritsar was tlie first mission station of the Church of 
England in the Panjdb. The census of 18G8 gives a 
population within municipal limits of 43,931. The total 
population, however, of ilie city and suburbs is returned at 
135,813, of whom 3477 are agriculturists, the rest being 
engaged in trade or other non-agricidtural pursuits. The 
town has been constituted a first-class municipality, the 
affairs of which are conducted by a committee of twenty- 
eight members. The municipal income is derived from 
octroi* duties, local taxes, house tax, (fee., and amounted in 
1871-72 to £19,800, or 9s. per head of the population 
within municipal limits. Since the opening of the PanjAb 
railway Amritsar has rapidly become the great centre of 
trade in that province. Its position on the line and the 
enterprise of its merchants promise also to give it the com- 
mand of the trade vid Leh to Central Asia, which is now 
(1874) being opened up. It is the chief eoiti'epdt in the 
PanjAb for Manchester goods, in return for winch it ex- 
ports to other parts of India food-grams, the local mauii- 
factures in imitation of the KAshmlr fabrics, and the costly 
shawls and stuffs which form the staple of the KAshmlr 
trade. 

AMRTJ-BE17-EL-ASS, or Ajier, one of the most famous 
of the first race of Saracen leaders, was descended of Aasi, 
of the tribe of Koreish. In his youth he wrote satirical 
verses against the person and doctrine of Mahomet. His 
zeal in opposing the new religion prompted him to under- 
take an embassy to the king of Ethiopia, in order to stimu- 
late him against the converts whom he had taken under 
his protection, but he returned a convoit to the Mahometan 
faith, and, along with Khaled, joined the fugitive prophet 
at 'Medina. When Abu-Bekr resolved to make a new attack 
upon Syria, he entrusted Amru with a high command 
In this he was so successful that he rose to the elevated 
station of chief in Irak, when Khaled requested the attend- 
ance of all the Arabian generals before Damascus. During 
the caliphate of Omar he also served in Palestine under 
Abu-Obeidah, taking the command in the siege of Cmsaroa, 
which yielded to him in July 638 a.I). After the death of 
Obeidah, Amru assumed the chief command in Syria, in 
which he was confirmed by the caliph, notwithstandng the 
opposition of Othraan. Soon afterwards (639) he led an 
army of 4000 Arabs into Egypt. During the progi'ess of 
his march a messenger from Omar arrived with a letter 
containing directions to return, if he should receive this 
letter in the territories of Syi*ia; but if he should receive 
it in those of Egypt, ho might advance, and all needful 
assistance would be instantly sent to him. The contents 
of the letter were not made known to his officers until he 
was assured that the army was on Egyptian soil, so that 
the expedition might be continued under the sanction of 
Omaris orders. Having taken Pharma, he advanced to 
Misrah, the ancient Memphis, and besieged it for seven 
months. Although numerous reinforcements arrived, he 
would have found it very difficult to storm the place pre- 
vious to the inundation of the Hile, but for a treacherous 
lessening of the forces of the citadel, which was consequently 
taken by storm ; and the Greeks who remained there were 
either made prisoners or put to the sword. On the same 
spot Amru erected a city named Fostat, the ruins of which 
are known by the name of Old Cairo. Amru pursued the 
Greeks to Alexandria, and after an obstinate and bloody 


siege of fourteen months, the city was taken, 640 a.d. To 
Amru has generally been attributed the burning of the 
famous Alexandrian libravy, by command of the calipth 
Omar. But with this act of barbarism, so inconsistent 
with the character of Omar and his general, he is for the 
fiiiit time charged by Abul-Faragius, a Christian writer, 
who lived six centuries later. It is highly probable that 
few of the 700,000 volumes collected by the Ptolemies 
remained at the time of the Arab conquest, when wo con- 
sider the various calamities of Alexandria from the time of 
Cffisar to those of Caracalla and Diocletian, and the dis- 
gi-aceful pillage of the library in 389 A n. under the rule of 
a Chiistian bishop, Theophilus (see Gibbon, c. 51). Amru 
died 663 a.d. In a pathetic oration to his children on his 
death-bed he bitterly lamented his youthful offence in 
satirising the prophet, although Mahomet had forgiven him, 
and had frequently affirmed that “ there was no Mtissuhnan 
more sincere and steadfast in the faith than Amru.” 

AMBU-EL-KAIS, an Arabian poet, contemporary with 
Mahomet. Ho wrote one of the seven Moallakat (Sus- 
pended), or poems, composed before the promulgation of 
Mahometanism, which derived their name from the fact 
that they wore suspended m the Kaaba at Mecca. Ho was 
hostile to the claims of the prophet, and wrote verses 
against him It is said that h^ death was occasioned by 
his wealing a poisoned shirt presented to him by the Greek 
emperor Heraclins, to whom he had gone to ask aid against 
the Beni-Asad, his own tribe. The story is, however, dis- 
credited by Abulfeda. The MoalUikat of Amru, in the 
original text, was published by Lette at Leyden in 1848, 
and an English translation by Sir William J ones appeared 
in 1782. The edition of Hongstenberg (Bonn, 1823) con- 
tains a Latin version Another edition, by Arnold, appeared 
at Leipsic in 1850. The edition of Baron MacGnckin Shine 
(Paris, 1837) includes the miscellaneous poems, a lianslalion, 
notes, and a life of the poet. 

AMSAHOTI (or AxMPSAHCTI) YALLTS, a valley with 
a smaU sulphureous lake and cavern in the torrilorj- of the 
Hirpini, or Principato Ultra (ea-st of Naples), about four 
miles from the town of Frigento (Ciccio, Pliny), or eight 
from Gesualdo. The spot can most oa-sily be visited by 
railway from x\riano, on the Najdos and Benevonto line. 
It is described by Virgil {JUn. vii. 663-71) as an outlet from 
a cave giving access to the infernal regions : — 

“IIic .'fjiecus hoiiendain, sedvi sjaracula Ditia, 

J\ronstr.atiir, raptoqiio iugciLS Aclieroute vniago 
Pestifeias aperit fauc(>.s; quia condlta Eiinnys, 

Invi.'uim numen, toiTas cn'Uimqno Icviiliat.” 

The modern name is Le Mofde, after the goddess Mephitis, 
who, according to Pliny {XJI. ii. 9.5), had a temple here, 
of which there arc no remains. The lake is consulcrcd by 
Dr G. T. B,amage (w*ho made a special visit to it) as of 
volcanic character, and appears to lie on the edge of a 
crater-shaped valley. “ The water,” he says, “ had a dark, 
pitchy appearance, and w'as thrown up occasionally in 
several places to the height of 4 or 5 feet. At the edge 
(of the crater) w^e vrerc possibly 40 feet above the WMter, 
and we did not dare to descend, as the exliahitions of 
sulphur were so strong that wc should have been .suffoculcd 
longhefore we reached the water. .... In fact, the ivhole 
of this country seems to be volcanic, and is constantly 
subjeetto earthquakes.” (See ^oo/cs and Byways of Italy, 
hy C. T. Raraago, LL.D., 1868; Swinburnds Travels, vol. i. ; 
Murray’s ITnndhooTc for South 7to?y,;1873.) 

AMSDOPiF, Nicolaus, a Protestant reformer of the 
16th century, was bom, Dec. 3, 1483, at Oross-Zschopa, 
near Wurzen, on the Mulde. He ivas educated at Leipsic, 
and then at Wittenberg, w'hero he was one of the first who 
matriculated (1502) in. the recently-founded university. 
He soon obtained various academical honours, and became 
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professor of tlieology in 1511. He joined Luther at the 
very begimiing of his great struggle (1517) ; continued all 
along one of his most admiring and dotenniiied supporters: 
was with him at the Leipsic conference (1519), and the 
Diet of Worms (1521) ; and was in the secret of his Wart- 
burg seclusion. He assisted the first efforts of the Refor- 
mation at Magdeburg (1524), at Groslar (1531), and at 
Einbeck (1534) ; took an active part in the debates at 
Schmalkald (1537), where he defended the use of the | 
sacrament by the unbelieving ; and (1539) spoke out 
strongly against the bigamy of the Elector of Hesse. After 
tlie death of the Count Palatine, bishop of Haumburg- 
Zciz, he was installed there (Jan. 20, 1542), though in 
opposition to the chapter, by the elector of Saxony and 
Lntlier. His position was a painful one, and he longed to 
get back to Magdeburg, but was persuaded by Luther to 
stay. After Lather’s death (154G) and the battle of 
Mulilberg (1547) he had to yield to his rival Pflug, and 
retire to the protection of tho young duke of Weimar. 
Here he took part in founding Jena university (1548); 
oitposed the '‘Augsburg Interim” (1548); superintended the 
pubheation of tlio Jena edition of Lirther’s works ; and 
debated on the freedom of the will, original sin, and, more 
Jioticeably, on the Christian value of good works, in regard 
to which he lield that they were not only useless, but pre- 
judicial. He ui'ged the separation of the High Lutheiun 
party from Melanchthon (1557), got the Saxon dukes to 
oppose the Frankfurt Recess (1558), and continued to 
figlit for the purity of Lutheran doctrine. He died at 
Eisciiacli, May 14, 1565, and was buried in the high church 
tlieve, where his efUgy shows a well-knit frame and sharp- 
cut features. He was a man of strong will, of great apti- 
tude for controversy, and considerable learning, and tlius 
exorcised a decided influence on the Reformation, hfany 
letters and other short productions of his pen arc extant in 
hlS., especially five thick volumes of Aomdorfiana, in the 
Weimar library. A small sect, which adopted his opinion 
on good works, was called after him ; but it is now of mere 
historical interest. 

AMSLER, S.vi^ruEL, one of tho most distingaiishcd of 
modern engravers, was born at Schinznach, in the canton 
of Aargau, in 17S)1. He studied his art under Lips and 
Hess, and from 1 81 G pursued it in Italy, and chiefly at 
Rome, till in 1820 ])c succeeded his former master Hess as 
professor of copper engraving in tho Munich academy. Tlio 
works lie designed and engraved aro remarkable for the 
grace of the figures, and for the wonderful skill with which 
lie retains and expresses the characteristics of the original 
paintings and statues. He was a passionate admirer of 
Raphael, and had great success in repx'oducing his works. 
Amsler’s principal engravings are — ‘‘ The Triumphal March 
of Alexander the Great,” and a fuli-length “ Christ,” after 
the sculptures of Thorwaldsen and Dannecker ; the “Burial 
of Clirist,” and two “Madonnas,” after tho pictures of 
Raphael ; and the “ Triumph of Religion in the Arts,” 
after Overbock, his last worit, on which he spent six years. 
He died M.ay IS, 1S49. 

AMSTERDAM, or AMSTELDAjr, formerly called Amstel- 
redam, capital of the ISretherlands, situated in the province 
<if North Holland, is Imilt somewhat in the form of a half- 
moon, on the Y or Tj, an arm of the Zuyder Zee, in 52® 
22' N, lat, and 4° 53' E. long. The name Amsterdam 
means “ the dam or dyke of the Amstel,” from a liver 
so called wliicli passes in a north-easterly direction through 
the city, — tlic “ dam” referring to the extensive and costly 
system of embanlcments, canals, and sluices necessary to 
secure thi.s low-lying city against the encroachments of the 
tide. Towards Iho land Amsterdam was at one time sur- 
rounded ly a fosse or canal, and regularly fortified; but 
its ranipart.s have been dcmoli.slied, and the twenty-eight 
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bastions .that fonned part of the defences are now used as 
promenades, or covered ivith buildings. Within the city, 
four canals — ^the Prinsen Gracht, Keizer’s Gracht, Heeren 



Graclit, and the Siugel — extend, in the form of polygonal 
crescents, nearly parallel to each other and to the former 
fosse; while numerous smaller canals intersect the city in 
every direction, dividing it into about 90 islands, with 
nearly 290 bridges. Some of these are of stone, but the 
majority are of iron and wood, and constructed so as to 
I' allow vessels for inland navigation to pass through. The 
site of Amsterdam was originally a peat bog, and all its 
buildings rest upon piles that are driven some 40 or 50 
feet through a mass of loose sand and mud until they reach 
a solid stratum of firm clay. This foundation is perfectly 
seenre as long as the piles remain under water. In 1822, 
however, an overladen corn magarine sank into the mud. 
The piles are liable to the ravages of wood-worms that are 
supposed to have been brouglit by vessels from foreign 
ports, Tho streets in the oldest parts of the town are 
narrow and irregular, but are nowliore without pavements 
or footwajns. The houses frequently present a picturesque 
sky-line, broken by fantastic gables, roofs, chimneys, towers, 
and turrets of all forms and dimensions. Four of the 
principal of those towers have exterior galleries very near 
the top, running round them, from which an alarm used 
to be blown in case of fire, and a light shown to indicate 
the locality of the fire to the citizens, who from the age of 
twenty to fifty are all enrolled in the fire-brigade and cmc 
guard. This mode of signalling is now, however, super- 
seded by a system of telegraphic communication embrac- 
ing the whole city. Westward of the Amstel, which passes 
almost through the centre of the city, is the more modern 
part, where the houses are often exceedingly handsome, 
and tho streets broad, and planted vnth rows of large trees 
between the houses and the canals. The chief promenades 
are the Yondelspark, laid out and maintained by private 
individuals, with the design of its being ultimately pre- 
sented to the city ; and the Plantaadje or Plantation, part 
of, which is ocoupiod by the botanic and the zoological 
gardens, and which is also supported by private contribu- 
tions. Of the public buildings, the principal is the palace, 
an imposing •structure, built in 1 G48, by the architect Jacob 
van Kampen, and adorned with stone carvings by the cele- 
brated artist Artus Quellinus of Antwerp. It is supported 
on 13,659 piles, and is 282 feet long, with a breadth of 
235 feet and a height of 116, exclusive of a turreted 
cupola, which rises 66 feet above the main building. It 
was originally the Btadhuis, but was appropriated as a 
palace by King Louis Napoleon in 1808. The most mag- 
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aificeat apartment in it is tlie great iiall, measuring 120 
feet by 57, and 90 in beiglit, with walls incrusted mtb 
wMte Italian marble. On the opposite side from the palace 
of the sq^uare called the Dam, stands the Eeurs or Exchange, 
a fine tetraprostyle Ionic building, serving as a front to a 
large quadrangle with a handsome peristyle of the same 
order. The Oude Kerk, built about the year 1300, has 
some beautiful stained windows and a fine organ, as well 
as monuments to various celebrated Dutchmen, including 
the naval heroes Yan Ileeniskerk and SAveerts. The Niewe 
Kerk, a much finer edifice, where the kings of Holland aie 
crowned, dating from 1408, is remarkable for the carving 
of its pulpit, for the elaborate bronze castings of its choh, 
and for the monuments to the famous Admual De Euyter 
and Holland’s greatest poet, Yondel, whose statue stands 
in the park which bears his name. There are many other 
places of worship in Amsterdam, including those belonging 
to the Dutch Deformed Church, the EngHsh Episcopalians, 
the Scotch Presbyterians, the Lutherans, the Jausemsts, the 
Homan Catholics, the Creeks, the., and also several Jewish 
synagogues; but, as a rule, the church arclntecture of the 
town is bald and uninteresting. We may except, however, 
the synagogue of the Shepliardiin Jews, the equal of which 
is only to be found at Leghorn; the Moses and Aaron’s 
Church (P.C.) ; and the ne^v Lutheran place of worshij), 
Avhich has a green copper cupola The Paleis voorYolks- 
vlijt is a building of iron and glass, 440 feet long by 280 
broad, ivith a dome 200 feet liigli, erected between lSfi5 
and 18G4. It is used for industrial exhibitions, the per- 
formance of operas, &c., and possesses a collection of 
pictures (copies and some originals), as well as a fine 
garden. The Schreijerstoreii, or “crier’s tower,” at the 
end of the Geldersclie Hade, where vessels left for all 
parts of the globe, was built about 1483, and got its name 
from the tears of the sailors w'ho here bid their friends 
farewell. The chief literary in.$titutious of Amsterdam 
are the Atheneeum, the society called Fdix Mentis," from 
the first words of the inscription on their place of meet- 
ing; the society “ Fatum AHis Mcigistra,” to whom the 
zoological gardens belong; the Poyal Academy of the 
Fine Arts, and 
the Seaman’s In- 
stitute. The 
galleries of pic- 
tures in the city 
are of great 
value. The 
museum in the 
Trippeiihuis con- 
tains over 400 
works, chiefly of 
the Flemish and 
Dutch schools, 
including the 
“ night Guard” of Eeiubiandt, whose statue may be seen 
on the Kaasplein, opposite the house he occupied, and the 
“Banquet of the Civic Guard,” by Van der Heist; besides 
nearly 4000 engravings, and a magnificent numismatic col- 
lection, considered one of the finest in the world. Among 
the other collections are those in the Museum Van dcr Hoop 
and in the Fodor Museum, that belonging to the ‘‘Arti et 
Amicitice ” Society, as well as several private galleries. 
Amsterdam is also remarkable for the number and high 
character of its benevolent institutions, which are to a large 
extent supported by voluntary contributions. Among others 
may be mentioned hospitals for the sick, the aged, the infirm, 
the blind, the deaf, the dumb, the insane, widows, orphans, 
and foundlings. There is a noble institution, the Society 
for the Public Welfare, Avhose object is to promote the 
ed cation and improvement ctf all classes. It has branches 
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in nearly every town and village in Holland. There is also 
an admirable sailors’ home, 

Amsterdam is now capitally supplied with water for 
drinking and culinary purposes from the Haarlem dunes. 
Formerly the inhabitants were dependent on the rain-water 
collected in cisterns, and the supply brought from Weesi> 
in large flat-bottomed barges. This, added to the general 
humidity of the atmuspheie caused by the canals, made 
Amsterdam an unpleasant place of residence in summer, 
hut the exertions of the inhabitants have done much of 
late to counteract those noxious influences. The people 
usually have a robust appearance, and the death-rate of the 
city is low. 

The population (1874) is estimated at 285,000, of whom 
about 60,000 are Eoniau Catholics, and 30,000 Jews, the 
rest being mostly Protestants of various sects. 

The accompanying plan indicates the extent and positiun 
of the docks of Amsterdam. The arsenal and the admiralty 
offices are situated on the island of Kattenburg, between the 
Dijk Gracht and the Niewe Vaait The approach to the city 
from the Zuyder Zee is intricate and dangerous, owing 
to the numerous shallows ; and a bar at the entrance to 
the Y compels vessels to unload part of their cargo in the 
roadstead. These delays and dangers were to a large 
extent provided against in 1825, by the opening of a canal 
across North Holland from the Niewm Diep, opposite tho 
Texel, to Amsterdam; and a more direct and capacious 
canal to the North Sea is at present in process of con 
stmetion. The following table gives the chief shipping 
statistics for tlie five years ending December 1870: — 
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Departvn g,s. 

\ OIU', 

Vfs&tls 

Tonnage, 

Vessc-lss 

Tonnage, 

J8C6 

1604 

420,094 

1662 

423,623 

1867 

1466 

392,975 

1560 

40i,717 

1868 

1465 

430,799 

1508 

421,566 

1869 

1.874 

425,329 

1443 

448,891 1 

1870 

1297 

405,109 

1341 

402,933 1 


The principal imports of Amsterdam are — cofleo, amount- 
ing in 1870 to 1,147,240 bags and 149D casks; tea, in 
the same year, 79,573 chests; sugar, in the same yeai’, 
273,750,000 H); tobacco, rice, cotton, indigo, timber, tin, 
hemp, and grain. The exports comprise cheese, butter, 
madder, clover, rape, linseed oil, gin, and other products of 
Holland, besides general goods and inanufacturca from 
various European countries. There is also a large export 
trade in the produce of the East and West Indies. There 
are two lines of lailway, the one connecting Anistculam 
with Haarlem, Leyden, and Eotterdam; and the other 
with Utrecht, Arnlieiin, and Piussia. Amsterdam has 
sugar refineiies ; soap, oil, glass, iron, dye, and chemical 
works; distilleries, breweries, tanneries ; tobacco and snuff 
factories. The cutting of diamonds lias long been exten- 
sively practised in the city by the Jew’s. Although no 
longer the centre of tho banking transactions of the W'orld, 
Amsterdam is still a place of considerable importance in 
this respect. The celebrated bank of Amsterdam, founded 
in 1609, was dissolved in 1796; and the i)resent hank of 
the Netherlands Avas established on the model of the Bank 
of England in 1814. 

About the year 1200 Amsterdam Ava.s a small fishing 
village, held in fief by the lords of Amstol, together with 
the surrounding district, called Amstelhind. ToAAards the 
close of the 13th century it reverted, in consequence of the 
compheity of Gyshrecht A^aii Amstel in the murder of 
Count Floris V., to the counts of Holland, aaLo gave it a 
charter and other privileges. It was fortified in 1482, and 
soon rose to he the most important commercial city of the 
Netherlands. The early voyages to India, and the union 
of the seven provinces in 1579, added greatly to the 
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prospeiity of Auistcrdam — so mucli so, that it excited the 
cupidity of the earl of Leicester, who made a futile at- 
tempt to surprise It in 1587 j and its position was still 
further improved by the peace of Westphalia in 1648, 
which closed the navigation of the Scheldt, and conse- 
quently luined the trade of Antwerp. Two years later, 
the stadtholder William II. intended to surprise it, but the 
1 )old attitude of the inhabitants obliged him to give up his 
project. Amsterdam suffered so severely from the war in 
the time of Cromwell, that more than 4000 houses stood 
teiiantless j and the French occupation during the First 
Empire inflicted a more permanent injury upon the city, 
rinice 1813, however, much of its former commercial 
influence has returned j and the completion of the above- 
mentioned canal will, no doubt, confirm its position as the 
chief commercial city of the kingdom, As secondary place 
as a seaport lately having been due to the difficulty of 
access to it from the sea. Among the many eminent men 
who saw the hght in Amsterdam may be mentioned the 
celebrated philosopher Baruch Spinosa (1632), the flower 
painter Van Huysum (1682), the iiaturahst Swammerdam 
(1637), and the poet Bilderdyk (1700). (See Caspar Com- 
melins, BescliryvingvanAvisterdam, and J. Wageuaar’s work 
bearing the same title ) 

AhlSTEBDAM, an uniuhahited and almost inaccessible 
island m the Indian Ocean, in 37° 58' S. lat , and 70° 34' E. 
long , about 60 miles S. of St Paul's Island, and nearly mid- 
u ay botwocii the Capo of Good Hope and Tasmania. It 
discovered by Van Diemen in 1633. 

AMULE'T (in hite Latin amuletimf luobably from the 
Arabic hamalet, a pendant), anything worn as a charm, 
generally, but not invariably, hung from the neck, to pro- 
tect the wearer against witchcraft, sickness, accidents, and 
other evils, or to deliver him from ills under which he 
labours. Amulets have been of many differout kinds, and 
formed of different substances, — stones, metals, and strips 
of parchinoiit being the most common, with or without 
oliaraoters or legends engraved or written on them. Gems 
liavc off.en been employed and greatly prized, serving for 
onmmonts as well as for charms. Ceiiain herbs, too, and 
animal ]ire]taratioii.s have been used in the same way. In 
setting them apart 
lo their use asuinu- 
let.s, groat precau- 
tions have been 
taken that fitting 
limes be selected, 
steUar mid otlier 
magic iuilucuces 
propitious, and 
everything avoided that might be supposed to destroy or 
weaken the force of the charm. From the earliest ages the 
Oriental races have had a firm belief in the prevalence of 
occult evil influences, and a superstitious trust in amulets 
and .similar preservatives again.st them. There are refer- 
oziccss to, and apparently correctives of, these customs in 
the Afosaic injunctions to bind portions of the law upon the 
hand and as frontlets] between the eyes, as well as write 
them upon the door-posts and the gates j but, among the 
later Jews especially, the original design and meaning of 
these usages wore lost sight of ; and though it has been 
said that the phylacteries wore not strictly amulets, there 
is no doubt that they were hold in superstitious regard. 
Amulets were much used by tifie ancient Egyiitians, and 
also among the Greeks and Eomans. We find traces of 
them too in the early Christian church, in the omphatie 
protests of Clirysostom, Augustine, and others against 
them. The fish was a favourite symbol on these charms, 
from the word i^Ov? being the initials of X/jkjtos 

Vies crwrtip A firm faith in amulets still prevails 


I widely among Asiatic nations. The accompanying wood- 
cut represents the boxes employed to hold written charms 
worn by Arab women at the present day. Talisman, also 
from the Arabic, is a word of similar meaning and use, 
but some distinguish it as importing a more jiowerful 
charm. A talisman, whose “ virtnes are stiU apphed to 
for stopping blood and in cases of canine madness," figures 
prominently in, and gives name to, one of Scott’s Tales of 
the Crusaders A measure of behef in amulets or charms 
exists, but appears to be diminishing, among the unedu- 
ciited of our own country and time. (See Arpe, De Prodigiis 
N^aturae et Aiiis Openhus Talismanes et Amuleta dictis, 
Hambm’g, 1717, Ewele, Ueler Amulete, 1827 j and Kopp's 
Pali£ograpliica Critiut, vols. iii. and iv., 1829.) 

AMUBATH or Murad I. was born in 1326 a.d. 
(726 A.m), succeeded his father Orkhan as sultan of the 
Ottoman Turks in 1360, and died in 1389. He is entitled 
to notice as being the first who led the Turkish arms into 
Europe, which he quickly overran as far as the Balkan. 
In 1361 he made himself master of Adriaiiople, where he 
fixed has residence, built a splendid mosque, and otherwise 
added to the architectural adornment of the city. The 
first treaty of peace between a Christian people and this 
formidable neighboui' was struck in 1365, when the little 
republic of Eagusa put itself under his protection His 
power becoming more and more formidable, Uiban V. 
preached a evusado — disastrous, as it proved, for the 
crusaders — against him , and John Palceologus, the Greek 
emperor, entered into an alliance with him. He had seve- 
ral rebellions to contend against, but he was invariably 
successful One of his sons persuaded a son of Palasologus, 
who had been sent by Ins father to learn the art of war 
under Amurath, to join him in a revolt j but the youthful 
conspirators were defeated. Immediate revenge was taken 
by the sultan on his own son, and the young Palaeologus 
was sent back to his father with an imperious demand that 
ho too should bo punished. Lilce all great conquerors, 
Amurath was active in military reform ; he perfected the 
discipline of the (or cavalry) and tvoinaJcs (or baggage 
coi'ps), and g.avo .siabiiity to the janissaHes, a body of 
troops that had been first incorporated by his father. Of 
hterary culture he was altogether destitute, signing his 
treaties by dipping his hand in ink, and impressing the 
mark of throe fingers together, with the thumb and fourth 
finger at a slight distance on each side. He lost his life 
at the close of a great battle at Kossova, which he had 
successfully fought against Lazai’us, despot of Servia, and 
was succeeded by his son Bajazet. 

AAIUBATH II. , the tenth emperor of the Turks, was 
bom about 1404, and died February 9, 1451. He suc- 
ceeded Mohammed I. in 1422. At first he had to contend 
against a pretender, the pseudo-Mustapha, who was sup- 
ported by the Greek emperor and others ; but through the 
assistance of an astute state prisoner, Mohammed Bey 
(Michael Ogli), he obtained a bloodless victory over him. 
He then turned his arms against the Greek emperor him- 
self, hut failed in the siege of Constantinople. Against 
his younger brother Mustapha lio was successful by bribes. 
In April 1429 he besieged and took Saloiiiki (Thessalomea), 
which was under Yeiietian rule, thus opening up the 
way for the final subjugation of Greece. He continued 
ahnost without any reverses of fortune till 1442, when 
Hunniades defeated his forces in the battle of ^ Yasag, and 
obliged him to make peace with the Christian princeja. 
The treaty was hardly concluded when his son Ala-Eddin 
died. In Iiis grief he abdicated in favour of his son 
Mohammed, a boy of fourteen, while he retired to Mag- 
nesia in search of repose. But the Christian princes took 
advantage of his abdication to renew their attacks, and he 
was called ix oppose them, which he did with terrible sue 
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oess in the battle of Varna, Nov. 10, U44, when the king 
of Hungary, Ladislaus, fell. Having saved hk country, 
he again gave up the reins to liis son, and returned to 
Magnesia. But the janissaiies revolted, and his presence 
was demanded. Again on Ms throne, be invaded Albaim 
and Peloponnesus, but was repulsed by George Castriot 
or Scanderheg. He retreated, however, only to gain a 
great victory over his former adversary Hunniados at 
Cassova (Oct. 17, 144:8), the battle lasting three days 
Ho died at Adrianople, Feb. 11, 1451, from a stroke of 
apoplexy, according to tlie most probable account. His 
Mussulman biographers tell that whenever he took a town 
he was careful to build in it a janii (or cathedral), a i}iosy[V>e, 
an imaretj a medrhseh (or ecclesiastical school), and a hlicifi. 
The mosque of Adrianople is especially remarkable. He 
was the first Ottoman emperor who caused bridges of gi'eat 
length to be built j and dmung Ms rmgn, poetry, juius- 
prudence, and theology began to flourisb ivith promise of 
the Augustan luxuiiiince which they attained under his 
son and successor, Sultan Mohammed-Elfatyh 

AMHRATH IIL, sultan of the Turks, born about 1545, 
succeeded in 1574 his father Sehni II. The first words 
he adtbessed to Ms couitiers were— “ I am hungiy : give 
me something to eat and the evil omen was fulfilled in 
the famines and disasters that marked Ms reign. In 15 1 9 
Queen Elisabeth of England managed to gain his friend- 
ship, and obtained a favourable commercial treaty for Great 
Britain. It was under him that the janissaries began to 
feel their power, and to hasten the min of the state by 
their revolt. He was superstitious, feeble, and irritable, 
as well as extremely addicted to the pleasures of the harem 
He was fond of dancing and music, and has left a few 
hterary trifies. He died Jan. 10, 1595. 

AMHRATH IV. was born about 1 Oil, and succeeded 
his uncle Mustapha in 1623. Tho chief ovont of Ms reign 
was the recoveiy in 1038, after thirty days of unremitting 
assajilt, of the city of Baghdad which had faUen into the 
hands of the Persians. Ho disgraced Ms victory by re- 
volting cruelties, slaughtering 30,000 Persiam in cold 
blood. So numerous and horrible are tho atrocities recorded 
of him, that he stands pre-eminent even among Turkish 
Neroes. Some historians ascribe this feature of Ms cha- 
racter to Ms almost perpetual inebriation. Bo this as it 
may, he soon enfeebled Ms constitution, and falling at the 
same time under a superstitious anticipation of death, he 
died ill 1 640, at tho early ago of twenty-nine. 

AMWELL, a village of Hertfordshire, iu the parish of 
Great Amwell, on a hdl overlooking the Lea, 3 miles 
from Hertford and 20 from London. Near it are tho 
sources of the Now River, formed between 1606 and 1612 
in order to supply London with water; and on a small 
island in the stream there is a monument to Sir Hugh 
Myddletou, through whose exertions this work was carried 
out. Haileybury college, formerly the property of the 
East India Oompany, is also in this parish, which has a 
population of 2245. 

AMYMONE (A/iu/new?), in Greeh Legend, a daughter of 
Danaus, by whoni, with her sisters, she had been sent to 
look for water, the district of Argus being then parched 
through the anger of Neptune. Amymono having thrown 
her spear at a stag, missed it, but Mt a satyr asleep in the 
brake. The satyr pursued her, and she called on Neptune 
for help, who appeared, and for love of her beauty caused 
a spring to well up, which received her name. By Neptune 
she became the mother of Nauphus, the wrecker, Amymone 
at the spring is represented on ancient engraved gems. 

AMVOT, Jacques, a famous Erench writer, was bom, 
of poor parents, at Melun, October 30, 1613; found his 
way — a pale-faced, bare-footod, ill-clad boy — ^to the “ Col- 
lege de France " in Paris, and there picked^ up a know- 
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ledge of the classicaj longuages, serving some of the richei 
students as valet and composer of Latm, to enable him to 
continue his studies. He became^ M.A. at Paris, and 
doctor of civil law at Bourges ; obtained, through Jacques 
Colure (or Colin), abbot of St Ambrose in the latter city, 
a tutorsMp m the family of a secretary of state , by the 
secretaiy was recommeudod to the duchess of Berry, only 
sister of Francis I. ; and, through her influence, was made 
professor of Greek and Latin at Bourges. Heie ho trans- 
lated the Theayeiies and Charidea of Hcliodorus (1647, 
fol ), for -wMch he ivas rewarded by Francis I. with the 
abbey of Bellozane, and thoieby enabled to go to Italy to 
study the Vatican text of Plutaich, on whose Lives he 
had been some time engaged. On the way he turned 
aside on a mission to the council of Tient. Eoturuiug 
homo, he was selected as tutor to the sons of Henry II., 
by one of whom (Charles IX.) he was afterwards made 
grand almoner, and by the other (Henry III.) was ap- 
pointed commander of the order of the Holy Ghost. 
Pius I. promoted Mm to the bishopric of Aiixcrro, and 
here he continued to live in comparative quiet, rcpaiiing 
Ids cathedral and perfecting his translations, for the rest of 
his days, though troubled towards the close by the insub- 
ordinatiou and revolts of Ms clergy. Ho died February G, 
1593, bequeatliing, it is said, 1200 crowns to the hospital at 
Orleans for the twelve ‘‘deniers” ho received there when 
“ poor and naked” on his way to Paiis. His fame rests 
ou lus vigorous and idiomatic version of Plutarch’s Lives 
(1559, 2 vok), which was translated into English by North, 
aud supplied Shakespeare with materials for his Roman 
plays. Btis style was greatly admired by Racine and 
Rousseau, and Montaigne said of Mm, “ I give the palm, 
lightly, mcthmks, to Jacques Amyot over all oui 
French writers.” 

AMYRAUT, Moses, a pre-eminent French Protestant 
theologian aud metaphysician, was born at Bourgueil, in 
the valley of Anjou, in 1596, His family was an ancient 
and illustrious one from Hagenau, Alsace. They migrated 
to Orleans in the ISth or 14 th century. His father was a 
lawyer of local note, and designing Moses for Ms own pro- 
fession, on the completion of Ms studies nt Orleans of 
humanity and philosophy, ho sent him to the university of 
Poictiers. It is recorded that there the youth studied 
fourteen hours a day, and made such swift progress that 
ho was able to maintain theses and disputations, and to 
take the dcgi-eo of licentiate (B,A.) of laws. On his way 
home from the university he passed through Saumur, and 
havmg visitod Mons. Bonchereau, pastor of the Protestant 
church there, he introduced him to the ronoivned lord of 
Plessm-Mornay, governor of the city. Both were struck 
with young Ainyraut’s ability and culture, aud both urged 
Mm to change from law to theology. PJossis-Mornay, who 
was chary of laudations, pronounced that “there was 
notMng above the grasp of Ms great parts,” Returned 
homo, Ms father, after considerable hesitation, gave consent 
to the change from law to divinity, with a proviso that ho 
should revise his philological and philosophical studios, and 
read over Mons. Calvin’s Institutions, before finally deter- 
mining. He did so, aud, as might have been anticipated, 
dedded for theology. He thereupon removed to Saumur 
— destined to bo for ever associated with Ms name — and 
“sat at the feet of the great Cameron,” who ultimately 
regarded Mm as his greatest scholar. Ho had a brilliant 
coume, and was in due time licensed as a minister of the 
French Protestant Church. The contemporary civil wars 
and excitements hindered his advancement. Ilis first 
church was in St Aignau, in the province of Maine, There 
he remained two years. The celebrated Daille, being then 
removed to Paris, advised the church at Saumur to secure 
Amyraut as his successor, praising him “as above himself,” 
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Tlie university of Sauiuur at the same tune had fixed its 
eyes on him as professor of theology. The great churches 
of Paris and Rouen also contended for him, and sent their 
deputies to win him, to the pro-\iiicial synod of Anjou. 
Aniyraut had left the choice to the synod. He was 
appointed to Sauinur, and to the piofessor’s chan- along with 
the pastorate. On the occasion of his inauguration he 
maintained for thesis De Sacerdotio ChnstL His co- 
prof cssors wcio Lewis Gapell and Josua de la Place, who 
wore also Cameron’s pupils. Tory beautiful was the life- 
long friendship of these three remarkable men. They 
remain associated still as the joint authors of a body of 
divinity entitled Theses Sabniiricnses. Full of energy hi 
every atom of him, Amy rant devoted himself to his labour 
of love with a fine enthusiasm" of love of labour. He 
very speedily gave Ficnch Protestantism a potentiality it 
liad never possessed before. In 1G31 he published his 
Triiiti des llelijions^ a book that still lives; and from this 
j'-ear oinvard he was a foremost man in the church, especi- 
ally at the national and jirovincial synods. One incident 
in his synodical services stands out, as the like do hi the 
story of Luther and of John Knox. Chosen to represent 
the provincial synod of Anjou, Touraino, and hhiine at 
the national synod held in 1031 at Charenton, that 
assembly a]ipointod him their orator to address the king, 
and to present to him ‘‘ The Copy of their Complamts and 
Grievances for the Infractions and Violations of the Edict 
of Nantes.” Previous deputies had addressed the king on 
Ihoir bonded knees, whereas the representatives of the 
Human Cathohc.s had been permitted to stand. Ainyraut 
eunsented to bo orator only if the assembly authorised hhn 
to stand. Thcio was intense resistance. Jlichclieii lumsolf, 
preceded by lc.ssor Jiguitarioa, condescended to visit Amy- 
raut privately, to draw him over to kneel ; but the 
htout-hciirted orator held resolutely to equahty with the 
J Ionian Catholics, and carried his point. Standing in the 
presence of king and court, ho recounted the conqilaints 
and grievances of his church, and charmed oven his adver- 
saries with his mingled dignity of manner and suavity of 
addre.sa. Long aftenvards llichehou recalled the momorablo 
incident ; and the “ Oration,” which was immediately 
[)ul)lishcd 111 the French Mercury, remains a historic land- 
mark in the Iiistoiy of Fiench Protestantism. During his 
cd;.scncc on this matter the assembly debated “Whether 
the Lutherans wiio desired it, might be admitted into 
communion with the Pieformed Churches of France at the 
Lord's Table ? ” It was decided in the affirmative previous 
to his return ; but ho ujiprovoJ with astonishing eloquence, 
and thereafter wns ever in the front rank in maintaining 
intercommunication between all churches holding the main 
doctrines of the Hoformatiou. His defence against many 
adversaries on the question was published iu 1647— 
Sceessione ah Ecclesid Romand de(iue RcUione Pads inter 
Eoaiigelicos in Religionis Negotio constituenda;, Bayle [s.v,) 
recounts the title-pages of no fewer than thii'ty-tw'O books 
of which Amyraut was the author. These show that ho 
took part in all the great controversies on Predestination 
and Arminianism which then so agitated and harassed all 
Europe. Substantially he held fast the Calviuism of his 
preceptor Cameron ; but, like Richard Baxter in England, 
by his breadth and charity exposed himself to aU manner 
of misconstruction from Poter du Moulin and others ultra- 
orthodox. His La Prfmse de Calvin never was answered, 
although superabundantly replied to. The university of 
Saumur became the university of French Protestantism. 
Amyraut had as many as a hundred students in attendance 
upon his prelections. Another historic part filled by 
Amyraut was in tlio negotiations originated with Mons. 
le Qoux, lord of Berchere, first president of the parliament 
of Burgundy, w’-hen exiled to Saumur, for a reconciliation 
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and leunion of the Roman Catholics of France with the 
French Protestants. Very largo were the concessions 
made by Richelieu iii his jiersoual interviews with Amy- 
raut; but, as wuth the Worcester House negotiations 
in England between the Church of England and Non- 
conformists, they inc\"itably feU thiough. On aU sides 
the statesmanship and eloquence of Amyraut were con- 
ceded. When the king visited Saumur in 1651, Amyraut 
dechned to close his church on the Sunday, but preached 
a sermon that rang through Europe on the text, “Pear 
God, honoiu' the Mug.” Aniyraut remained to the end 
one of the most prominent names of French Piotostantism; 
and his De V Elevation de la Fog et de V Ahausement de la 
Raison en la Creance des Mystdres de la Religion (1641) 
gave him early a high place as a metaphysician, which was 
siLstained by after works. Exclusive of his controversial 
waitings, ho left behind him a vei-y voluminous series of 
practical evangelical books, wiiich remain the fireside 
ffivourites of the peasantry of Fiench Piotestantism still. 
His Estat des Piddles apres la Mort has comforted many 
mommers ; his Sur VOraison Dommicale is striking and 
nch; his DuMerite des (Euvres and Traite de la Justification, 
weighty and poiverful, his Paraphrases on Old Testa 
inont and New Testament books of Holy Scripture, judicious 
and suggestive — sometimes penetrative. His closing years 
urero weakened by a severe fall he met with in 1657. He 
died on 18lh January 1604. His portrait w’as published 
by his son, but with no name or iuscrqitiou underneath. 
(Bayle, s.v.; Biog. Univ., s.v.; John Quick’s Synod, in 
Gall, ilefom , pp. 352-7 ; ibid. MS. leones Sacrce Galli- 
cance; Life of Camerem.) (a. b. g.) 

ANA, a Latin plural termination appropriated to various 
collections of the observations and criticisms of eminent 
men, delivered in conversation and recorded by their 
friends, or discovered among their papers after their de- 
cease. Though the term Ana is of comparatively modern 
origin, the introduction of this species of composition is 
not of recent date. It appears, from D’Horbelot’s BiUio- 
tJdque Orientale, that from the earliest periods the Eastern 
nations wore in tho habit of preserving the maxims of 
their sages. From them tho practice passed to the Greeks 
and Romans. Plato and Xenophon treasured up and re- 
corded tho sayings of their master Socrates ; and Arrian, 
ill the concluding books of his Enchiridion, now lost, col- 
lected tho casual observations of Epictetus. The numerous 
apophthegms scattered in Plutarch, Diogenes Laertius, and 
other writers, show that it was customary in Greece to pre- 
serve the colloquially expressed ideas of illustrious men. It 
appears that Ji^us Caesar compiled a book of apophthe^s, 
in which ho related the Ion mots of Cicero ; and Quintilian 
informs us that a freedmah of that celebrated wit and 
orator composed three books of a work entitled De Joels 
Qic&'onis. We are told by Suetonius that Cams Melissus, 
originally the slave but afterwards the froedman and 
librarian of Mseconas, collected the sayings of his master ; 
and Aulus Gellins has fiUod his Nodes Atiicoe with anec- 
dotes which he heard from the eminent scholars and critics 
whose society he frequented in Rome. 

But though vestiges of Ana may be traced in the classi- 
cal ages, it is only in modem times that they have come to 
be regarded as constituting a distinct species of composi- 
tion, comprising literary anecdotes, critical reflections, anc 
historical incidents, mingled with the detail of hon mots 
and ludicrous tales. The term Ana seems to have been 
applied to such collections as far back as the beginning 
of the 15 th century. Francesco Barbaro, in a letter to 
Poggio, says that the information and anecdotes which 
Poggio and Barthelend Montepolitiano had picked up dur- 
ing a Htorary excursion through Germany will be called 
Ana: “ Quemadmodiim mala ab Appio e Claudia genti* 
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Ajjpiam, et pira a Mallio Malliana cognominata sunt, 
SIC hsec litexarum qute vestra ope et opera Germania in 
Italiam deferentur, aliquando et Poggiana et Monte- 
politwna vocabuntur,” 

Poggio Bracciolini, to wliom tliis letter is addressed, 
and to whom the world is indebted for the preservation of 
so many classical remains, is the first eminent person of 
modern times whoso jests and opinions have been trans- 
mitted to posterity. Poggio was secretary to five succes- 
sive popes. During the puutificatc of hlaitin V., who was 
chosen in 1417, Poggio and other members of the Eomau 
chancery were in the habit of assembling iii a common 
hall adjoining the Yatican, in order to conveise freely on 
all subjects. Being more studious of wit than of trut^ 
they termed this apartment Bnggiale, a word which Poggio 
himself interprets Mendaciorum Officina. Here Poggio and 
his friends discussed the news and scandal of the day ; 
communicated eiilertauung anecdotes ] attacked what they 
did not approve (and they approved of little ) , and in- 
dulged in the utmost latitude of .satiric remark, not sparing 
even the pope and cardinals. The jests and stories which 
occurred in these unrestmned conversations were collected 
by Poggio, and formed the chief materials of his Facetiie, 
first printed, according to Be Bure, in 1470. This collec- 
tion, which forms a principal part of the Poggiana, is 
chiefly valuable as recording interesting anecdotes of 
eminent men of the 14th and 15th centuries. It also 
contains a number of quibbles or jeux de mots, and a still 
greater number of idle and licentious stories. Many of 
these are not original, some of them being taken from 
ancient authors, and a still greater number from the 
Fahliawo of the Tvouveurs. On the other hand, Poggio 
has suggested much to succeeding writers. Prior’s Ham 
Garvel and seveial of Fontaine’s fables are from stories 
originally related by Poggio. The Facetios forms, upon 
the whole, the moat amusing and interesting part of the 
Poggiam printed at Amsterdam in 1720, but this collec- 
tion also comprehends additional anecdotes of Poggio’s life, 
and a few extracts from his graver compositions. 

Though Poggio was the first person whose remarks and 
bon mots were collected under the name of Ana, the Sca- 
ligerana, which contains the opinions of Joseph Scaliger, 
was the first work published under that appellation, and 
accordingly may bo regarded as having led the way to 
that class of jiubhcations. There are tu^o collections of 
ScaJigemua — the Prima and Secunda. The first was com- 
piled by a physician named Francis Vertunien, Sieui de 
Lavau, who attended a family with whom Joseph Scaliger 
resided. He, in consequence, had frequent opportunities 
of meeting the celebrated critic, and was in the custom of 
committing to ■writing the observations which dropped 
from him in the course of conversation, to ■which ho 
occasionally added remarks of his own. This collection, 
which was chiefly Latm, remained in manuscript many 
years after the death of the compiler. It was at length 
purchased by M. de Sigogne, who published it in 16G9, 
under the title of Prima Scaligerana, mtsq'iiam antehac 
edifa, calling it prima in order to preserve its claim of 
priority over another Scaligerana, which, though published 
three years before, had been more recently compiled. This 
second work, known as Secunda Scaligerana, was collected 
by two brothers of the name of Vassan, students of the 
university of Leyden, of which Scaliger was one of the 
professors. Being particularly recommended to Scaliger, 
they were received in his house, and enjoyed his conversa- 
tion. _ "Writing down what they had heard, particularly on 
historical and critical subjects, they soon made up a ]^ge 
manuscript volume, in which, however, there was neither 
connection nor arrangement of any description. After pass- 
ing through various hands, this manuscript came into the 


possession of M. Daill6, who for his own use arranged in 
alphabetical order the articles which it contained. Isaac 
Vossius, obtaining the manuscript in loan from M. Daille, 
transcribed it, and afterwards published it at the Hague, 
under the title of Scaligerana, sive Fxcerpta ex Ore Josephi 
Scuhgeri. This edition was full of inaccuracies and 
blunders, and a more correct impression was afterwards 
published by M. DailU, with a preface complaining of the 
use that Yossius had made of the manuscript, which ho 
declares was never intended for puhhcation, and was not 
of a nature to be given to the world. Indeed, most literary 
men in that age conceived that the Scaligerana, particu- 
larly the second, detracted considerably from the reputa- 
tion of the great scholar. Joseph Scaliger, with more 
extensive erudition, hut, as some think, less genius than 
liis father Juhus Caesar Scaliger, had inherited his vanity 
and dogmatical spirit. Conversing with two young students, 
he would probably he but httle cautious in the opinions he 
expressed, as his literary errors could not be detected or 
exposed. Unfortunately the blind admiration of his pupils 
led them to regard his opinions as the responses of an 
oracle, and his most unmerited censures as just condemna- 
tions. The Scaligerana, accordingly, contains many false- 
hoods, with much unworthy xiersonal abuse of the most 
distinguished characters of the age. 

In imitation of the Scaligerana, a xuodigious number of 
similar works appeared in France towards the end of the 
17th and beginning of the 18th century. At first these 
collections were confined to what had fallen from eminent 
men in conversation ; hut they were afterwards made to 
embrace fragments found among their papers, and even 
passages extracted from their works and correspondence. 
Of those which merely record the conversations of eminent 
men, the best known and most valuable is the Menagiana 
GiUes Manage was a person of good sense, of various and 
extensive information, and of a most communientivo dis- 
position, For a long period an assembly of literary 
men met once a week at his house ; and during his later 
years he daily received critics and scholars as visitors 
Much of Ms time 'was thus spent in conversation j and Ins 
habitual associates were at pains to record his opinions, 
which were generally founded on a correct taste and judg- 
ment, and were always delivered in an interesting and 
lively manner. A collection of Ms oral opinions was pub- 
lished in 1693, soon after Ms death, and this collection, 
wMch was entitled Menagiana, was afterwards corrected 
and enlarged by M. la Monnoye, in an edition published 
by him in 1715. 

The Perroniana, wMch exhibits the opinions of Cardinal 
du Perron, was compiled from Ms conversation by M. d« 
Puy, and published by Yossius, by the same contrivance 
wMch put him in possession of the Scaligerana. Some 
parts of this collection are useful in illustrating the literary 
and ecclesiastical history of the age in w’hich Du Perron 
lived ; but it contains many puerile, imprudent, and absurd 
remarks, many of them the interpolations of his friends. 
The Thuana, or observations of the jircaident Do Thou, 
have usually been published along with the Perroniana, 
This collection is not extensive, and by no means of such 
value as might have been expected from a man so able and 
dmtinguished. 

The Valesiana is a collection of the literary opinions of 
the historiographer Adrian de Yalois, published by liis 
son. M. de Yalois was a great student of history, and the 
Valesiana accordingly comprehends many valuable histori- 
cal ol^ervations, particularly on the works of Du Cange. 

The Fureteidana (1696) contains the bon mots of M. 
Jkireti6re of the French Academy, the stories which he was 
in the habit of telling, and a number of anecdotes and 
remarks found in his paiiers after Ms decease. ’Tins pro- 
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duction, however, comprehends but few thoughts, opinions, 
or criticisms on books, consisting chiefly of short stories, 
and containing numerous allusions to a violent quarrel he 
had with the French Academy, of which he was a member, 
concerning his Dictionnaire TJnvoersel de la Lang%e 
Fvanqaise. 

The Clitvrceana (2 vols. 8vo, 1700), so called from M. 
Chevreau, exhibits more research than most works of a 
similar description, and is probably more accurate, as it 
diil'ers from the Ana proper, of which the works described 
above are instances, in having been published during the 
life of the author, and revised by himself. Among other 
iiitoresting articles, it contains a learned and mgemous 
commentary on the works of Malherbe, to whom the French 
language and poetry were greatly indebted for their per- 
fection. 

Farrhasiana ('\inst., 2 vols. 8vo, 1G99-1701) is the 
work of Jean le Clerc, a professor of Amsterdam, wbo 
bestowed this appellation on his miscellaneous productions 
with the view of discussing various topics of philosophy 
and politics with more freedom than ho could have em- 
ployed under his own iianie. This work is not of the light 
and unconnected description of most of the Ana which 
have been above enumerated, as it contains much learned 
philological disquisition, and a long dissertation on poetry 
and eloquence. In the first volume there is a list of his 
published works, and a bitter reply to aU who had censured 
them. 

The 2li«‘tiana contains tho detached thoughts and criti- 
ci'jins of Iluot, bishop of Avrauchos, w'hich ho himself 
coiniuitted to writing when ho was far advanced in hie. 
Huet ivas born in 1630, and in 1712 he was attacked by 
a malady which impaired his memory, and rendered him 
incapable of the sustained attention necessary for tho com- 
pletion of a long or laborious work In this situation ho 
employed himself in putting his detached ohsorvations on 
paper. Those were published by tho Abb6 d'Olivot the year 
after his death (1722), under tho name of lliietiana , — 
work which is not, like some other Ana, a succession of 
ho/i moU or anecdotes, but foinis a senes of thoughts and 
criticisms on various topics of luoials, jihilosophy, and 
literature. One of tho must instinctive discussions to a 
scholar, in this collection, is that on the Latmisation of 
luimes and surnaiues, Ilis critical judgments on Mon- 
taigne, Ilochefoucauld, and Tacitus are valuable. Lut 
wore there no other literary memorials of the bishop of 
Avranches, ho certainly would not derive high reputation 
from tho Iluctiana. It was not, indeed, to be oxiiected 
from the circumstances in which the articles were com- 
posed, that they should always display that correct judg- 
ment which distinguishes many of the other works of this 
learned writer. 

The Oamuhonkma presents us with tho miscellaneous 
observations, chiefly i)hilological, of the celebrated Isaac 
Oasaubon. During the course of a long life that eminent 
commentator was in tho daily practice of com m i t ting to 
paper anything remarkable which ho heard in conversa- 
tion with his friends, especially if it bore on the studies in 
W'hich he was engaged. He also made annotations from 
day to day on the works he read, with which ho connected 
his judgments concerning the authors and their writings. 
This compilation, which was styled Ephemerides, together 
with his Adversaria^ and materials amassed for a refutation 
of the Ecclesiastical Annals of JBaronkis, were bequeathed 
by his son Meric Oasaubon to the Bodleian library at 
Oxford. These were shown to Ohristopher ‘WolfiiM during 
a visit which he paid to that university; and having been 
transcribed by him, were published in 1710 under the title 
of Casaatboniana, This collection consists of opinions con- 
cerning various cmiuent writers, illustrations of passages 
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of Scripture, and philological obseivations and animadver- 
sions on the first thirty-four years of the Annals of Earon- 
ius. The materials and information which it contains are 
probably more accurate -than is usually the case in works of 
the same description, as they were not reported by others, 
but were committed to wntmg by Oasaubon himself while 
tho works on which he commented remained fresh in his 
recollection. 

Besides the above a great many works, under tho title 
of Ana, appeared m Fiance about the same period. Thus, 
the opinions and conversation of Charpentier, Colomesius, 
and St Evremond were recorded in the Carpenter iana, 
Colonicsiaiui, and St Evremoniana , and those of Segrais 
m the Sograisiana, — a collection formed by a person 
stationed behind the tapestry in a house where Segraia 
was accustomed to visit, of which Voltaire declared, “ que 
de tous les Aiia e’est celui qui monte le plus d'etre mis au 
rang des uieusoiiges imprimis, et surtout cles mensonges 
insipides,” The Ana, indeed, from the populaiity which 
they uow enjoyed, were compiled in such numbers and 
with so httle care that they became almost proverbial for 
inaccuracy. About the middle of the 1 8th century, too, 
they were sometimes made the vehicles of revolutionary 
and heretical opinions. Thus the evil naturally began to 
cure itself, and by a reaction the French Ana sunk in 
pubhc esteem as much below their lutrmsic value as they 
had formerly been exalted above it. 

Of the examples England has produced of this species 
of composition, perhaps the most interesting is the Wal' 
pohana, a transcript of the literary conversation of Horace 
Walpole, Earl of Orfurd. That multifarious author spent 
a great portion of his tune in conversation, and, possess- 
ing opportunities of information enjoyed by few, was dis- 
tinguished for his resources of anecdote, wit, and judicious 
remark. It was suggested to him that he ought to form 
a collection of anecdotes and observations, but this he 
declined, furnishing, however, the editor of the Walpoliana 
with many anecdotes in his own handwriting. After his 
death sevoral siieciincns oi this miscellany were pubhshed 
lu tho Monthly Mayaune; and being afterwards enlarged 
by the recollections of the editor and tho communications 
of others, wero published in two volumes under the title 
of Waljioliana. Most other works which m this country 
have been X-Jublished under the name of Aoia, as Baconiana^ 
Atterburyana, &c., are rather extracts from the vritiugs 
and correspondence of eminent men than memorials of 
their conversation. 

There are some works which, though they do not hear 
tho title, belong more strictly to the class of Ana than many 
of the collections which are known under that appella- 
tion. Such are the Melanges dMistoire et de Litt^atnre, 
imblishcd under the name of Vigneul Marville^ though the 
work of a Benedictine, D' Argoiine ; and the Zocormn Com, 
murmm Collectanea, ex Lectionih%is Philippi MelancMhonis, 
— a work of considerable reputation on account of its 
theological learning, and the information it communicates 
concerning the early state of the Eeformed Church. But 
of those jiroductions which belong to the class, though 
they do not bear the name, of Aiia, the most celebrated 
ore the Oolloqum Mensalia of Luther and Selden’s Table- 
Talk. The former, which comprehends the conversation 
of Luther -with his friends and coadjutors in the great work 
of the Eeformation, was first published in 1566. Captain 
Bell, who translated it into English in the time of the 
Commonwealth, informs us that, an edict having been pro- 
mulgated commanding the works of Luther to be destroyed, 
it was for some time supposed that all the copies of the 
OoUoquia Mensalia had been burned; but in 1626, on the 
foundation of a house being removed, a printed copy was 
found lying in a deep hole, and wrapped up in a linen 
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cloth. The book translated by Bell, and again by the 
younger Hazlitt in 1847, is said to haye been originally 
collected by Dr Anthony Lauterbach, “out of tbe holy 
mouth of Lather.” It consists chiefly of observations and 
discussions on idolatry, auricular confession, tho ina-^s, 
excommunication, clerical juiisdiction, geueial councils, 
and all the iioints agitated by the Reformed Chuicb in those 
early periods The Table-Tall of Selden contains a more 
genuine and undisguised expression of the sentiments of 
that eminent man than we find in his more studied pro- 
ductions. It was published after his death by Richard 
Milward, his amanuensis, who affirms that for twenty 
years he enjoyed the opportunity of daily hcaiing his^ dis- 
course, and made it his practice faithfully to commit to 
writing “ the excellent things that usually fell from him,” 
The woik contains, along mth much of a lighter kind, 
many curious facts and opinions coiiceniiiig the iiohticid 
and ecclesiastical history of the interesting pciiod dunug 
which Selden lived, and in the impoitant events of v,hich 
he bore a considerable share. The style of Selden, in most 
of the works published under his own care, Is harsh and 
obscure, but Clarendon describes him as “a clear dis- 
courser, possessed of the faculty of making difficult things 
easy, and presenting them cleaily to the understanding ” 
This talent for elucidation shines chiefly iu Ms Table-Talk, 
which is filled with tho stores of his extensive leading, de- 
livered without any pretensions to that order and method 
the want of which has been attributed to his other pro- 
ductions. Many more recent works, under such titles as 
Literary Rmaitis, Table-Talk, &c., partake more or less of 
ihe nature of Ana, but do not cull for separate notice. 

The most romaikable collection of Ana iu the English 
language — and, indeed, in any language — is to be found 
in a work which docs not correspond to tho normal type 
either in name or in form. In his Li/e of LUmiiel Ju/ui- 
son, LL.D., Boswell relates that to his remark, d propos of 
Fiench literature, “Their Ana are good,” Johnson replied, 
“ A few of them are good; but we have one book of that 
kind better than any of them — Seldeii’s Table-Talk ” Bos- 
well’s own work is incomparably superior to all. In worth 
as a hook this has been rated, on the high authority of 
Carlyle, beyond any other product of the 18th centuiy, 
and the value it lias depends mainly on its Ana. Its 
interest arises, not from the details it furnishes of the 
events of Dr Johnson’s career, still less from any attempt 
at a discriiiiinatiiig cotiiuate of his work and character, but 
from the graphic ropreseutatioii it gives of Ms habitual 
manner of life and speech. Tho innate greatness of 
Johnson appears, more than in all his writings, in Ms 
portrait, delineated with the exactness of a sharply-defined 
photograph, as he appeared to the eyes of his admiring 
biographer in his daily dishabille. 

"Wolfins has given a histoiy of the Ana in a preliminary discouroe 
to hia edition of the Gemubomana, published in 1710. In tho 
RapeHoire de Biilioyraphies S^tidalcs, Cimeuses, ct Inshuetues, hy 
Peignot, there is a Notice BiUiographiqiie of the&o collections ; hut 
many of the hooks there enumerated consist of mere extracts from 
the writings of popular authors, 

AISTABAPTISTS {re-Laptisers, from dvd and parrritf^, 
a name sometimes applied indiscriminately to all denomi- 
nations of Christians that deny the validity of infant baptism, 
but restricted in general usage to certain sects which became 
prominent in Germany and elsewhere at the period of the 
Reformation. In both cases the designation originates 
with opponents, and is rejiudiatcd by the great majority of 
those to whom it is apphecl. Believing, as they do, that 
the baptism of infants is no baptism, they naturally object 
to a name which implies that their bajitism of such persons 
as may have been baptised in infancy is a second adminis- 
♦^ration of tlie rite. It is therefore desirable to avoid the 
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use of the term as descriptive of those who hold what are 
otherwise known as antipaedobaptist views. ^ In its more 
limited sense the word has been too long iu use, and is 
too well known to be now discarded, though it is open to 
the further objection, iu addition to that alieady stated, 
that It describes a sect by one of the least important of its 
distinctive doctrines and piactices. The Anabaptists of 
Germany are historically noteworthy, nut because they 
insisted on ro-baptism as the condition of admission to 
their communion, but because tbe enthusiasm of the Refor- 
mation manifested itself in them in a form and manner 
altogothor peculiar. Their vieivs as to the true constitution 
of the church and its relation to the stale, and the efforts 
they made to realise these views, furnish a problem, partly 
theological, partly historical, of which a satisfactory 
solution is not easy. To one who looks merely at the 
extravagance and lawlessness which appear on the surface, 
fanaticism and iiiadiicss may furnish a suflicieiit explana- 
tion of the whole Anabaptist movement, but a deeper in- 
sight wall find many elements in it that are cpiite incon- 
sistent w'ith the supposition of nothing more than bare- 
faced imposture in the leaders, and blind delusion in tho 
followeis. Theie is an obvious genetic, though not histori- 
cal conneclioii between the Anabaptists and those earlier 
sects (Novatiaus, Douatists, Albigeiises, Waldeiises) which 
did not practise infant baptism. It is more important, 
however, to trace the relation between the Anabaptists and 
ihe great body of the Refonners. Aiiabaptisni, as a system, 
may be defined as the Reformation doctrine carried to its 
utmost limit; the Anabaptists were the extreme left in the 
army of the Reformers. It is true that they regarded each 
other as in different camps ; but their mutual denunciations 
cannot conceal the fact that even the most peculiar doctrines 
of the Anabaptists were to them only corollaries, illegili 
niately drawn, as the more orthodox Rofoniici-s thoiiglit, 
from tho fundamental principle, common to both, of the 
indcpendonco of tho individual jiidgiiieui, and tho supreiiiu 
iinpoitance of the subjective element, personal fuitli, in 
religion. Tho connection of this principle with their theoi y 
of the chm’ch and its relation to llio state, their doctrine 
of the sacraments, and oven their political rising, is .•'O 
obvious that it need not be dwelt upon. The history of 
the Anabaptist movement in its outward dovolupmciit is 
brief but eventful. In 1521 their first rising look place 
at Zwickau, under the leadership of Tbuma.s Slihizer, tlio 
Lutheran jiastor of that place. (Sec IMuNZiiU.) CoiniicllLd 
to leave Zwackau, Muiizer visited Bcjheinia, resided t\\u 
years at Altstadt and Thuringia, and in 152 1 spent some 
time in Switzerland. During this itcriod ho proclaimed his 
revolutionary doctrines iu religion and polities with grow’- 
ing vehcinouce, and, so far as the luiver or<lers were eem- 
cernod, with growing success. The crisis came in the so- 
called Peasants’ War in South Germany, iu 1525. In its 
ongin a revolt against feudal oppression, it became, undf r 
the leademhip of Miiuzer, a war against all constiliiteil 
authorities, and an attempt to establish by force his ideal 
Christian commonwealth, with absolute equality and the 
community of goods. The total defeat of the insurgents 
at Fraiikenhausen (May 15, 1525), followed as it was by 
tho execution of Miiuzer and several olhor leaders, proved 
only a temporary cheek to tho Anabaptist movumeiit. 
Here and there throughout Germany, (Switzerland, and tho 
Netherlands there were zealous propagandists, through 
whose teachhig many were prepared to f((llow as soon as 
another leader should arise. A second and more deter- 
miued attempt to establish a theocracy was made at Miiu- 
ster, in Westphalia (1532—5). Here the sect had gained 
considerable influence, through the adliesion of Rolhmauii, 
tho Luthemn pastor, and several prominent citizens ; and 
the leaders, Johann Matlbyszoon or Matthiesen, a baker of 
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Haarlem, and Johann Bockhold, a tailor of Leyden, had 
little difficulty in obtaining possession of the town and 
deposing the magistrates Vigorous preparations were at 
once made, not only to hold what had been gained, but to 
proceed from Munster as a centre to the conquest of the 
world. The town being besieged by Count Waldeck, its ex- 
pelled bishop (April 1534), Matthiesen, who was first in com- 
mand, made a sally with only thirty followers, under the 
fanatical idea that he was a second Gideon, and was cut 
off with his entire band. Bockhold, better known in 
history as John of Leyden, was now supreme. Giving 
himself out as the successor of David, he claimed royal 
honours and absolute power in the now “Zion.” He 
justified the most arbitrary and extravagant measures by the 
authority of visions from heaven, as others have done in 
similar circumstances. With this pretended sanction ho 
legalised polygamy, and himself took four wives, one of 
whom he beheaded with his own hand in the market-place 
in a fit of frenzy. As a natural consequence of such licence, 
Munster was for twelve months a scene of unbridled pro- 
fligacy. After an obstinate resistance the town was taken 
by the besiegers on the 2‘lth Juno 1535, and in January of 
tlio following year Bockhold and some of his more pro- 
minent followers, after being cruelly tortured, were executed 
in the raarket-placo. The outbreak at Munster was the 
nisis of the Anabaptist movement. It never again had the 
tppnrtunity of assuming political importance, the civil 
powers naturally adopting the mo-st stringent measures to 
■suppress an agitation whose avowed object was to suppress 
tliein. It is difficult to trace the subsequent history of the 
sect as a religious body. The fact that, after the Miinstcr 
insurrection, the very name Anabaptist was proscribed in 
Europe, is a source of twofold confusion. The enforced 
adoption of now names makes it easy to lose the historical 
identity of many who rcally'bclonged to the Minister Ana- 
baptists, and, on the other 'hand, lias led to tlie classifica- 
tion of many with the Mliiistor sect who had no real 
ooimoction with it. The latter mistake, it i.s to be noted, 
has boon much more common than tho former. Tlio Mcii- 
nonites, for example, have been identified with the earlier 
Vuabaptists, on the ground that they included among their 
amuber many of the fanatics of Munster. But tho con- 
’.inuity of a sect is to be traced in its principles and not in 
its adherents, and it must be remembered that Menno and 
his followers expressly repudiated tho distinctive doctrines 
of tho Miinstcr Anabaptists. They have never aimed at 
any .social or political revolution, and have been as remark- 
able for sobriety of conduct as the Munster sect was for 
its fanaticism. (See Mennonitbs.) In English history 
frequent reference is made to the Anabaptists during 
the IGth and 17th centuries, but there is no evidence 
that any considerable number of native Englishmen ever 
adopted tho principles of the MUnster sect. Many of the 
followers of Munzor and Bockhold seem to have fled from 
persecution in Gonnany and the Hotherlands to be sub- 
jected to a persecution scarcely less severe in England. 
The mildest measure adopted towards those refugees was 
banishment from tho kingdom, and a largo number suffered 
at tho stake. It has already been explained that tho appli- 
cation of tho term Anabaptist to those English sects that 
had nothing in common with tho German Anabaptists 
except the practice of adult baptism, is unjustifiable. (See 
Baptists.) 

ANABASIS {avd/Sams, a march into the interior; from 
Ava^atvoi, to ascend), tho title given by Xenophon to Ms 
narrative of tho expedition of Cyrus the younger against 
ilia brother, Artaxerxes of Persia, 401 b,o., and adopted by 
.iVrrian for his histoiy of the expedition of Alexander tihe 
Great. (See Ainsworth’s Truv, in Track of Ten Thmtsmd 
(f reeks: Journal of Roy> Geog, Soc, 1870, p, 463.) 
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AjNAOHARSIS, a Scythian philosopher, who lived 
about 600 B.O. His father was one of the chiefs of his 
nation, and married a woman of Greece. Instructed in 
the Greek language by his mother, he prevailed upon the 
king to intrust him with an embassy to Athens. On his 
arrival in that renowned city he became acquainted with 
Solon, from whom he rapidly acquired a knowledge of the 
wisdom and learning of Greece. By the influence of Solon 
he was introduced to the principal persons in Athena, and 
was the first stranger who received the privileges of citizen- 
ship. After he had resided several years at Athens, he 
travelled through different countries m quest of knowledge, 
and then returned home fiUed with the desire of instruct- 
ing his conntrymen in the laws and the religion of the 
Greeks. According to Herodotus, he was killed by his 
brother Saulius while he was performing sacrifice to the 
goddess Cybelo. His simple and forcible mode of expressing 
himself gave birth to the proverbial expression, “ ScytMan 
eloquence.” (Herodot. iv. 76; Lucian, Scytha.) 

.^ACHEONISM, a neglect or falsification, whether 
wilful or undesigned, of chronological relation. Its com- 
monest use restricts it (agreeably to its etymology, ava, 
back, and xpovos, time) to tho ante-dating of events, cir- 
cumstances, or customs; in other words, to the introduction, 
especially in works of imagination that rest on a historical 
basis, of details borrowed from a later age. Anachroni.sni‘< 
may bo committed in many ways, originating, for instance, 
in disregard of tho different modes of life and thought 
that characterise different periods, or in ignorance of the 
progress of the arts and sciences and the other ascertained 
facts of Mstory, and may vary from glaring inconsistency 
to scarcely perceptible misrepresentation. Much of the 
thought entertained about tho past is so deficient in his- 
toricM perspective as to be little better than a continuous 
anachronism. It is only since the close of the 18th cen- 
tniy that tMs land of untruthfulness has jarred on tho 
general iutelligonce. Anachronisms abound in tho works 
of Raphael and Shakespeare, as well as in those of the 
meanest daubers and playwrights of earlier times. In par- 
ticular, the artists, on the stage and on tho canvas, in story 
and in song, assimilated thoir dramatis personm to their 
own nationality and tLeir own time. The Yirgiu was 
represented hero as an Italian contadina, and there as a 
Flemish frow; Alexander the Great appeared on the 
French stage in the full costume of Louis Quatorze down 
to the time of Voltaire ; and in our own country the con- 
temporaries of Addison could behold, without any suspicion 
of burlesque, 

“ Cato’s long wig, flower’d gown, and laenuer’d chair.” 

Considerable difference of opinion has been expressed 
regarding the legitimacy of anachronism, especially when 
it is introduced designedly into historical novels. The 
safe and the just course hero appears to be to “ regard the 
writer’s end,” and not to hold an author responsible for 
historical accuracy or verisimilitude who does not profess 
to write Mstory. 

ANACOLUTHON is the lack of grammatical symmetry 
in a sentence, either through tho consequent taking an un- 
expected form or being altogether suppressed, the writer 
or speaker desiring to present his thought in another 
aspect, or feeling that he has already made his meaning 
sufficiently plain. In the case of a man who is full of Ms 
subject, or who is carried along by the passion of the 
moment, such inconsequents are very apt to occur. Of 
Niebuhr it is told that his oral lectures consisted almost 
entirely of auacolutMc constructions. To tMs Mnd of 
licence some languages, as Greek and English, readily lend 
themselves; while the grammatical rigidity of others, as 
Latin and French admits of it but sparingly. In Hero- 
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Jotiis, Thucydides, .Eschylus, Pindar, and Plato, abundant 
specimens are to be found ; and the same is true of the 
writers of the Elizabethan age in our own language. The 
following is an example : — “ And he charged him to tell 
no man; but go shoio thyself^' he. (Luke y. 14). 

ANACONDA, a gigantic snake of South America, 
sometimes over 30 feet in length, called the loaier-seypent, 
from frequenting swamps and rivers, and preying on water 
Its colour is a nch brown, with bright golden 
rings on each side, and two rows of large black spots along 
the back. The natives kill it for an oil they obtain from 
its carcase. It is not venomous, and is said to be harmless. 

ANACHEON, an Ionian Greek, born at Teos, on the 
coast of Asia Minor, probably about 562 b.o. His repu- 
tation as a lyric poet stood very high both in his own age 
and in those that followed. “The charming" — “the 
honey-tongued " — “ the swan of Teos ” — “ the glory of 
Ionia,” are some of the epithets constantly given him by 
ancient writers. “ Sing us one of the songs of Alcaeus or 
Anacreon,” cries one of the guests in a comedy of Aristo- 
phanes. “ When I hear the verses of Sappho or Anacreon,” 
says the poet to his friends, in the iSymposiun of Plato, 
“ I set down my cup for very shame of my own perform- 
ances.” But though he has given his name to that class 
of light and free lyric effusions which celebrate the joys of 
love and wme, he is to us moderns little more than a name. 
We can no longer say of him, as Horace could, that “time 
has not drowned his sportive lays ; ” and we have to judge 
of his merits as a poet chiefly from the warm praises of 
those who had his poems in their hands. Of the five 
books of lyrical pieces by Anacreon which Stiidas and 
Athenseus mention as extant in their time, we have now 
but the merest fragments, collected from the citations of 
later writers. Those graceful little poems (most of them 
first printed from the MSS. by Henry Stephens in 1654), 
which long passed among the learned for the songs of 
Anacreon, and which are well known to many English 
readers in the translations of Cowley and Moore, are really 
of much later date, though possibly here and there genuine 
fragments of the poet have been woven np in them. They 
will always retain a certain popularity from their lightness 
and elegance, and some of them are fair copies of Ana- 
creon's style, wLich would lend itself readily enough to a 
clever imitator. But an almost conclusive argument 
against their genuineness lies in the fact that the peculiar 
forms of the Ionic Greek, in which Anacreon wrote, are 
not to be found in these reputed odes, while the frag- 
ments of his poems quoted by ancient writers are full of 
lonicisms. Of the poet’s life little is known beyond a 
few scattered notices, not in all cases certainly authentic. 
He probably shared the voluntary exile of the mass of Ms 
fellow-townsmen, w'ho, when Cyrus the Great was laying 
siege to the Greek cities of Asia, took ship, and foimded 
a colony at Abdera in Thrace, rather than surrender their 
city to Ms general Harpagus. From Thrace he soon 
removed to the island of Samos, ruled at that time by Poly- 
crates, one of the grandest of those old “ tyrants ” who by 
no means deserved the name in its worst sense. It is said 
that he acted as Poly crates’s tutor; that he stood veiyMgh 
in Ms confidence we learn from so good an authority as 
Herodotus, who represents the poet as sitting in the royal 
chamber when audience was given to the Persian herald. 
In return for such favour and protection, he wrote many 
complimentary odes upon Polycrates and Ms favouritas. 
But if an anecdote found in Stobasus is true, he was no 
mercenary flatterer. On one occasion the “ tyrant ” pre- 
sented him with the sum of five talents. He spent two 
wakeful nights in tMnking of Ms money, and "then re- 
turned it to the giver, saying that it “ was not worth the 
«are it cost him.” A cursory remark in the writings of 


Maximus of Tyre shows at least the liigh estimation in 
wMch the poet was supposed to have been held by Ins 
royal patron. That writer says that not even the warning 
given to Polycrates by Amasis, king of Egjqit, that his too 
great prospeiity would surely arouse the jealousy of the 
gods, could make a man doubt the stability of his happi- 
ness, who had, like Polycrates, the command of the Ionian 
sea, a navy so powerful, and such a fnend as Anacreon. 
The same authority tells us that this companionship exer- 
cised a beneficial influence over the stern temper of the 
tyrant. Like his fellow-lyrist, Horace, who was one of 
his great admirers, and in many respect of a kindred 
spiiit, Anacreon seems to have been made for the society 
of courts On the death of Polycrates, Hipparchus, who 
was then in power at Athens, and who inherited the 
literary tastes of Ms father Pisistratus, sent a special em- 
bassy to fetch the popular poet to Athens in a galley of 
fifty oars. He must have fully enjoyed and contributed 
much to the enjoyment of the brilliant circle with which 
Hipparchus had surrounded himself, and there he niatlo 
aequaiutance, amongst others, vdth the poot Siiuoniclcs. 
When tMs circle was broken np by the assassination c»f 
Hipparchus, Anacreon seems to have returned to Ins. 
native town of Teos. There, according to a metrical 
epitaph ascribed to Ms fnend Simonides, ho died and was 
buned. Lucian mentions Mm amongst his instances 
of the longevity of eminent men, as having completed 
eighty-five years. If an anecdote given by Pliny 
Hist. vii. 7) is to be trusted, he was choked at last by a 
grape-stone ; but the story has an air of mythical adajita- 
tion to the poet’s habits, which makes it somewhat apocry- 
phal. Anacreon had a reputation as a composer of hymns, 
as well as of those bacchanalian and amatory lyrics which 
are commonly associated with Ms name. Two short hymns 
to Diana and Bacchus, consisting of eight and cloven liiic.s 
respectively, stand first amongst Ms few undisputed re- 
mains, as printed by recent editors. But pagan hymn.^^, 
especially when addressed to such deities as Vcnu.s, Er().s, 
and Bacchus, are not so very unlike what wo call “ Ana- 
, creontic ” poetry as to make the contrast of stylo so great 
1 as the word might seem to imply. The tone of Anacreou’i^ 
lyric effusions has probably led to an unjust estimate, both 
by ancients and moderns, of the poet’s personal chnractiT. 
^ Homer was accused of bibulous propensities by simu* 
because he makes frequent and kindly mention of “ tlu- 
purple wine,” so Anacreon was held to have been a 
thorough sensualist because he sang so persistently ot 
wine and love. But a poet must not always bo judged by 
the flights of Ms fancy. The “ triple worship ” of tlui 
Mus^, Wine, and Love, ascribed to him as his religion 
in an old Greek epigram {Anthok oil. 25, 51), may have 
been as purely professional in the two last cases as in the 
first, and Ms private character on such points was probably 
neither much better nor worse than that of his contem- 
poraries. Athenseus remarks acutely that ho soom-s at 
least to have been sober when ho wrote ; and he himself 
strongly repudiates, as Horace does, the bmtal character- 
istics of intoxication as fit only for “ barbarians ” and 
“ScjdiMans" {Fragm. 64, Bergk). His own excuse, 
when charged with hymning the reigning beauties of the 
day rather than the orthodox gods and goddcs.ses, is .said 
to have been made in these words— 

“ But are uot these also lesser diviuitics ? ” 

The best editions of Anacreon are those of J. E. Fischer, 
Leipsic, 1703, and I. Bergk, Leipsie, 1854. (w. l. c.) 

ANADYOMENE (’AvaSvoparrj), an epithet of Aphrodite 
(Venus), expressive of her having risen been bom) 
from the foam of the sea. In works of ancient art — e.g.^ 
in many existing bronze statuettes — V enus was represented 
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under this title as if just emerged from the sea, and. in the 
act of wringing her tresses. This was the subject of a 
painting by Apelles, one of the most celebrated pictures of 
antiquity, the conception having been, it was said, sug- 
gested to him by seeing Phryne bathing. This iiainting 
belonged first to the people of Cos, from whom it was taken 
to Rome by Augustus in part payment of tribute levied by 
him By the time of Nero it had become almost entirely 
nuned by decay. 

ANADYB, the name of a gulf and of a river in the 
north-east of Siberia. The gulf extends from Cape 
Tchutotskoi, on the north, to Cape St Thadeus, on the 
south, forming part of the Behring Sea ; while the river, 
taking its rise from a lake in the Stanovoi mountains, 
called Ivashki or Ivachno, about 67“ N. lat, and 173“ E 
long., flows through the Tchutehee country, at first to the 
west and then to the east, entering the gulf of Anadyrsk- 
aia, a branch of the gulf of Anadyr, after a course of 
about 600 miles. Anadyrsk is the only town on its banks, 
and the country through which it pas.ses is thinly popu- 
lated, barren, and desolate. Eor nine months of the year 
the ground is covered with snow, and there is not sufficient 
pasturage for cattle. Reindeer, upon which the inhabit- 
ants feed, are found in considerable numbers. 

ANjiEBTHESIA (a privative, aurdrja-t^, sensation), a 
term in medicine used to describe a state of insensibility 
to external impressions, either as the result of disease or 
as induced artificially by the employment of certain sub- 
stances known as anfesthetics. 

Ill diseases of the brain or spinal cord aiiJiesthesia is an 
occasional symptom, but in such cases it is usually limited 
in extent, involving a limb or a defimte area of the siu’faee 
of the body. Complete anaesthesia has been observed in 
persons who wore m a state of catalepsy or trance. 

The artificial induction of anaesthesia by the use of 
drugs or the inhalation of vapours is a subject of great 
interest, both historically and from its practical application 
to the relief of suffering and the treatment of disease. 
Altliough it is mainly owing to the researches of distin- 
guished chemists and physicians of the present century 
that the eniploymont of aii.'iesthesia has come to occupy a 
luromost place among remedies, there is abundant evidence 
to show that it is a practice of great antiquity. Besides 
the mention by Homer of tlio aniEsthetic effects of 
nepenthe, and the reference by Herodotus to the practice 
*>f the Scythians of inhaling the vapours of a certain kind 
of hemp to produce intoxication, the employment of 
ana 5 .sthetics in surgery by the use of mandragora is par- 
ticularly alluded to by Dioscorides and Pliny. It also 
appears, from an old Chinese manuscript laid before the 
I’rench Academy by M. Julien, that a physician named 
Hoa-tho, who lived in the 3d century, gave his patients a 
preparation of hemp, whereby they were rendered in- 
sensible during the performance of surgical operations. 
Mandragora was extensively used as an ansesthetic by 
Hugo do Lucca, who practised in the 13th century. The 
soporific effects of mandrake are alluded to by Shake- 
speare, who also makes frequent mention of anaesthetising 
draughts, the composition of which is not specified. 

In the Medical Gazette, vol. xii. p. 615, Dr Sylvester, 
quoting from a German work by Meissner, published in 
1782, mentions the case of Augustus, king of Poland, 
who underwent amputation while rendered insensible by a 
narcotic. But the practice of anaesthesia had never 
become general, and surgeons appear to have usually 
regarded it with disfavour. When, towards the close of 
last century, the brilliant discoveries of Priestley gave an 
impetus to chemical research, the properties of gases and 
vapours began to be more closely investigated, and the 
belief was then entertained that many of them would 
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/lecome of great medicinal value. In 1800, Sir Humphrey 
Davy, experimenting on nitrous oxide gas, discovered its 
anaesthetic properties, and described the effects it had on 
himself when inhaled, with the view of relieving local 
pain. He siigge-sted its employment m surgery in the fol- 
lowmg words ■ — “ As nitrous oxide, in its extensive opera- 
tion, seems capable of destroying physical pain, it may 
probably be used with advantage in surgical operations in 
which no great effusion of blood takes place." His sug- 
gestion, however, remained unheeded for neaily half a 
century. The inhalation of sulphuric ether for the relief 
of asthma and other lung affections had been employed by 
Dr Pearson, of Birmingham, as early as 1785 j and in 1805 
Dr Warren, of Boston, U.S., used this treatment in the 
later stages of pulmonary consumption. 

In 1818 Faraday showed that the inhalation of the 
vapour of sulphuric ether produced amesthetic effects 
similar to those of nitrous oxide gas ; and this property of 
ether was also shown by the American physicians, Godman 
(1822), Jackson (1833), Wood and Bache (1831). 

These observations, however, appear to have been re- 
garded in the Hght of mere scientific curiosities and sub- 
jects for lecture-room experiment, rather than as facts 
capable of being applied practically in the treatment of 
disease, till December 1844, when Dr Horace Wells, a 
dentist of Hartford, Connecticut, iindeiwent in his own 
lierson the operation of tooth extraction while rendered 
insensible by nitrous oxide gas. Satisfied, from further 
expenence, that teeth could be extracted in this way 
without pain, Dr Wells proposed to establish the practice 
of painless dentistry under the influence of the gas; but 
in consequence of an unfortunate failure in an experiment 
at Boston, he abandoned the project. On 30th September 
1846, Dr Morton, a dentist of Boston, employed the 
vapour of sulphuric ether to procure general amesthesia 
in a ca.se of tooth extraction, and thereafter administered 
it in cases requiring surgical operation with complete 
success. This great achievement marked a now era in 
surgery. Operations wore performed in Amenca in nume- 
rous instances under ether inhalation, the result being 
only to establish more firmly its value as a successful 
anaesthetic. The nows of the discovery reached England 
on 17th December 1846. On 1 9th December, Mr Robinson, 
a dentist in London, and on the 2 lat, Mr Liston, the emi- 
nent surgeon, operated on patients anaesthetised by ether ; 
and the practice soon became general both in Great Britain 
and on the Continent. 

Tie late Sir James Y. Simpson, of Edinburgh, was the 
first to apply anaesthesia by ether in midwifery practice. 
This he did on 19th Jaraiary 1847, and he subsequently 
employed ether inhalation in numerous cases of both easy 
and difficult parturition, an account of which he published, 
containing much important information. The results of 
his trials showed that while the anaesthesia annulled the 
conscious sufferings of the patient, it m no way interfered 
with the muscular contractions of the uterus and the pro- 
gr(^s of the labour, and that it did not injuriously affect 
the child. 

These observations excited great interest in the medical 
world, and led to the extensive employment of ether inhalar 
tion tin November 1847, when Simpson announced his 
discovery of the anaesthetic properties of chloroform (the 
trial of which had been suggested to him by Mr Waldie, a 
cjhemist of Liverpool), and proposed it as a substitute for 
sulphuric ether. So convincingly did he demonstrate the 
great advantages of chloroform, that this substance speedily 
superseded the use of ether as an aneesthetic, and continues 
to the present time probably the most widely-used of all 
the agents employed in medicine for the relief of human 
suffering. 
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As the result of further investigations in tliis ‘iepai^ 
inent of scientific research, in which the labours of Dr 
Snow Mr lyfunneley, and Dr Richardson have been con- 
spicuous, numerous other volatile organic fluids have been 
found to possess ana3sthetic properties. Several of these 
have been used in surgical practice, but as yet none of 
them have been found to possess such superiority as would 
entitle them to supersede chloroform.^ 

There are many who prefer ether as heuig a safer anaes- 
thetic than chloroform, less apt to depress the mrcnlation, 
and less apt to excite vomiting j but any advantage it has 
in tliese respects appears, in the estimation of surgeons, 
to be iiractically counterbalanced by the greater efaaency 
and facility of apphcation of the latter substance. Ether, 
however, continues to be largely used in America. 

When introduced by inhdation into the system, auses- 
thetic vapours act upon the brain and sensory nerves in 
such a manner as more or less completely to abolish their 
natural sensibility. The degree in which they do this can 
be in large measure regulated by the quantity administered. 
Thus, taking the famihar instance of chloroform, the 
effect of the inhalation of a small quantity (say less than 
half a drachm) is a feeling of exhilamtioii or semi-intoxica- 
tion, accompanied with diminished sensibility to p^, but 
without entire loss of consciousness. By contiuumg the 
inhalation and increasing the quantity, iirofonnd stupor, 
stertorous breathing, fixing of the eyes, and muscular 
relaxation mark the occurrence of complete anaesthesia. In 
many cases it is deskablo to xiroduce merely the former of 
these conditions, viz , that of imperfect anaesthesia, and this 
is the extent to which chloroform is usually apphed in un- 
complicated labour. On the other hand, in surgical opera- 
tions requiiiug absolute stillness on the part of the patient 
the inhalation must be earned to the extent of producing 
total unconsciousness. The state of anaesthesia can be 
safely hejit up for long periods by continuing to apply, 
with due caution, the anaesthetic vapour. Whenever the 
inhalation is stopped, consciousness begins to return, and, 
in most cases, is soon comiiletely restored. 

The importance to the science of medicine of the intro- 
duction of anaesthesia can scarcely be over-estimated. _ By 
the employment of anaesthetics in surgery, not only is the 
work of the surgeon relieved of a source of embarrass- 
ment, and oj>erations the most difficult and dehcate under- 
taken which otherwise would have been impossible, but 
the death-rate in the worst cases has by universal testi- 
mony been greatly diminished. In no dexiartment of 
medicine has the use of anaesthetics been so extensive, or 
their value so manifest, as in imdwifory. The power of 
chloroform in mitigating the pain attendant on ordinary 
labour, and in facihtating operative interference in cases of 
diflficulty, is a matter of every-day experience in the practice 
of the accoucheur. In short, there is almost no condition 
of great physical suffering wluch may not be alleviated by 
the employment, under proper precautions, of ansesthetics. 
But if the boon has been great to medical science, it has 
been greater still to mankind ; for not merely is an incal- 
culable amount of actual pain prevented, but the dread of 
submitting to surgical operations is beyond measure lessened 
by the thought that they can be performed while the sufferer 
is kept in a state of tranquil sleep. 

U]^ortunately, there is no known method of artificially 
producing insensibility which is entirely free from risk, 
and deaths have occasionally occurred under the adminis 
tration of anssthetic vapours. Like all medicinal sub- 
stances of a poisonous nature, the utmost care and watch- 
fulness are requisite in tlioir aclmmistration. The danger, 

^ ITitrottS oxide gas has hocn remtroduced, and is now extensively 
employed in dentistry. 


ecete 7 'ls jMribus, is in iiroportion to the dose. It is nioie 
than probable that many of the fatal instances of anes- 
thetic nihalation have been the result of carelessness; and 
it is certain that by a bolter acquaintance with the idiysiu- 
logical action of the agents cmidoycd, and a closer ohserva 
tion of the indications of danger in thou’ use, the deaths 
maybe gi-eatly diinmished. The importance of this has 
been lecognised in luany large hospitals, where the adminis- 
tration of anmstlictics is entrusted to one individual skilled 
in their xnojierties and uses. 

But it is doubtful whether many of the deaths occurring 
under aamsthesia can justly be ascribed to that cause. 
Sudden deaths occurring in the course of oiierations were 
by no means unheard of before anaisthctics came to he 
employed m surgery o.t all. Even, however, admitting 
that all the repuitcd cases of death from amesthesia are 
correct, it must be acknowledged that they are msignificant 
in amount, considering the enormous extent to which the 
use of chloroform and other auresthetic agents prevails in 
all departments of medical iiractice 

The emiffoyment of local ainiesthesia in surgery has tlio 
obvious advantage of being free from iisk to life. Many 
means of accomplishing this have been suggested, the best 
known of which is the method of Dr Richardson, of the 
apphcation of ether spray to the pari of the body w’hieh it 
is desired to render insensible. By the rapid evaporation 
of the ether the tissues become frozen, and insensibility ol 
the part is produced. Since, however, the aumsthesia 
merely affects the superficial textures, this plan is only 
available in the minor operations of surgery. (j, o. A.) 

ANAQNI, a town of Italy, in the province of Roiim, 
situated on a hill 37 miles E.S.E. of Rome. It is ill-built, 
but contains a cathedral, of the 11th century, and_ several 
rains. Anagni is the ancient Amffnia, at one time the 
capital of the Hernici, and a iilace of coiisiclorablo im- 
portance both under the Emigre and under the popes. It 
is still the seat of a hishoi). Population, 8220, 

ANAGRAM, the transposition of the lottois of a word 
or words, is derived from the Greek dvdypafj./j.a, •wiiich 
was used in precisely the same sense. But the number of 
Cerent ways in which even a few letters can be arranged 
being very great (with eight differoiit letters, for instance, 
it is 1 x2x3x4!x5xCx7x 8 = 40,320), the term ana 
gram is generally restricted to such rearrangements of tho 
letters as form other words, and these usually words which 
express a meaning. Camden (A'emams, 7th od., 1071) 
defines “ Anagrammatisme ” as “a dissolution of a name 
truly written into Ins letters, as his elements, and a new 
connection of it by artificial transposition, witliout adihtioii, 
substrection, or change of any letter, into difforout word.s, 
making some perfect sence applyahle to the person named.” 
Considering the amount of labour that has been sjient (or 
misspent) in transpositions of this kind, — ^iu “torturing 
one poor W’ord ten thousand ways,” — the anagrams that 
display a felicitous perfection of “apxilyable sence” aio 
remarkably few Among the best are the anagrammatic 
answer to Pilate’s question, “Quid esi veritasi” — ^namely, 
“ Est vir qui adest;^^ and tho transxiosition of “Horatio 
Nelson” into “ Honor est a and of “Florence Night- 

ingale” into “Plit on, cheering angel.” James I.’s courtiers 
discovered in “James Stuart” “ A ju.st master,” and con- 
verted “ Charles Janies Stuart ” into “ Claimes ArihuPs 
seat.” “ Eleanor Audeley,” wife of Sir John Davies, is 
said to have been brought before the Uigh Commission in 
1634 for extravagances, stimulated by the discovery that 
her name could be transposed to “ Reveale, O Daniel,” and 
to have been laughed out of court by another anagram sub- 
mitted by the Dean of the Arches, “ Dame Eleanor Davies,” 
“ Never soe mad a ladie.” There must bo few names that 
could furnish so many anagrams as that of “ Augustus da 
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Morgan,” wlio tells that a friend had constructed about 800 
on Ms name, specimens of which are given in Ms Budyet of 
Paradoxes, p 82. The pseudonyms adopted by authors 
are often transposed forms, more or less exact, of their 
names; thus “Calvinus" becomes “ Alcninns;” "Fran 9 ois 
Rabelais,” “ Alcofribas Nasier;” “ Bryan Waller Proctor,” 
“Barry Cornwall, poet,” “Henry Rogers,” “R. E H. 
Groyson,” &c. It is to be noted that the last two arc 
impure anagrams, an “r” being left out in both cases. 

“ Telliamed,” a simple reversal, is the title of a well-known 
work by “ De Maillet.” The most reiuaikablc pseudonym 
of this class is the name “ Voltaire,” which the celebrated 
philosopher assumed instead of his family name, “ Francois 
Marie Arouet,” and which is now generally allowed to be 
an anagram of “Arouet, Ij.,” that is, Arouet the younger 
Pel haps the only practical use to which anagrams have 
liccn turned is to be found in the transpositions in which 
some of the astronomers of the 17th century embodied 
their discoveries, with the design apparently of avoiding 
the risk that, while they were engaged in further vcri&ca- 
lion, the credit of what they had found out might be 
claimed by others. Thus Galileo announced his discovery 
that Venus had phases hke the moon in tiie form, “ 1/iec 
immatiira a me jam fnistm hyunfitr — oy,” that is, 
“ Cy??iJiHX' fiyuras amulatur Mater AmoruniP 

AN AH U AC, the name of the great central plateau of 
Afoxico, lying between 15° and 30° N. lat , and 95° and 
110° W. long , at an elevation of from 0000 to 9000 feet 
above the sea. Anahuac comprises three-fourths of the 
torritoiy of IMcxico, including the capital; and although 
miieh of its surface is level, many lofty mountains rise out 
of the table-land, the highest of which is Popocatepetl 
(17,720 feet), uii active volcano The name Anahuac is 
also used to designate a much less extensive part of the 
table-land, as ivell as that portion of the Rocky Mountains 
which lies to the south of 40° N. lat. The word itself is 
said to signify “ near the water ” in the old Mexican lan- 
guage, nnd BDcnis to have boon at one time the name of 
several other places in the ancient onipiro of Mexico. 

ANALOGY is the name in logic for a mode of real or 
material inforcuco, proceeding upon the resemblance be- 
tween particul.us ' speaking generally, it k that process 
whereby, from the kiiowm agreement of two or more things 
in certain respect.s, we infer agreement in sonic other point 
known to be present in one or more, but not kiunvn to be 
present in the other or others. It w’as signalised already 
1 )y Aristotle under the difiereiit name of Exainiilc (Trapd- 
Sciy/itt), the word Analogy (dvaXoyia) having with Mm tho 
special souse of mathematical proportion or resemblance 
(equality) of ratios. Tho earliest use of the name in its 
current logical sense is to bo found a 2 )parently in Galen. 
WMle, in i)oi)ular language, tho word has come to be 
vaguely used as a synonym for resemblance, the logical 
authorities, though having gcuerally the same kind of 
infcrcnco in view, are hy no means agreed as to its exact 
nature and ground. It has chiefly to be distinguished 
from the rchited process of Induction, in their conception 
of wMch logicians arc notoriously at variance. (See 
IiroucTioN.) 

Aristotle, distinguishing Syllogism and Induction as 
passing the one from w^hole to part (any part), and the 
other from part (all the paits) to whole, notes under 
each a loose or rhetorical fonn — Enthymeme under 
(Syllogism, and Paradigm, or Example, raider Induction. 
Thus, to give his own instance, it is an inference by 
way of example — if a war to come of Athens against 
Thebes is condemned because a past war of Thebes against 
Phocis is known to liave been disastrous. Here the reason- 
ing, which may be said to pass from part to part, is 
r(»olved by Aristotle as compounded of an imperfect in- 


duction aud a syllogism; the particular case of Thebes 
against Phocis started from being first inductively widened 
into war between neighbours generally, and the particulai 
case of Athens against Thebes arrived at being then drawu 
out by regular syllogism from that major. Exanqfie, or, 
to speak of it hy its later name, the inference from analogy, 
is thus presented by Aristotle as directly related to induc- 
tion : it differs from an imperfect induction — ^ivhat is now 
often called real or material induction fiom paiticulars 
incomifletely emiinerated — only in having its conclusion 
liaiticular mstead of general, and its datum singular in- 
stead of plural 

Kant and his followers, while maintaining a relation 
hotweon induction aud analogy, mark the difference other- 
wise than Aristotle. By induction, it is said, we seek to 
prove that some attribute belongs (or not) to all the mem- 
bers of a class, because it belongs (or not) to many of that 
class ; by analogy, that all the attribules of a tMng belong 
(or not) to another thing, because many of the attributes 
belong (or not) to this other. In this countiy Sir WiRiani 
Hamilton has ado 2 )ted this view [Lectures oiiLoyic, vol. ii. 
pj). 165-174), though he differs from Kant in understand- 
ing it onlj- of the process called apjilied or modified induc- 
tion, — ^not of tho i)ure form of reasoning from all the parts 
to the whole, which, in tho manner of Aristotle, he puts 
on a level with pure syllogistic deduction. The relation 
and difference of the two processes may be formulated in 
tho short cx 2 )rcssions : One in many, therefore one in all 
(Induction) , Many in one, therefore all in one (Analogy). 
For instance, it would bo an analogical inference — to con- 
clude that a disease corresponding in many symptoms with 
those observed in tyiilius corresponds in all, or, in other 
words, is tyiflms ; whereas it would be an induction — to 
infer that a particular symiitom ai)i)caring in a number of 
ty 2 )hus patients will appear in all. 

Tho \iow of Kant and Hamilton does not reach below 
the surface of tho matter, if it can be maintained at all. 
In the first of tho exani 2 )le 8 just given the inference might 
wcR he a good induction, aU depending upon tho kind of 
.«iym 2 »tum.s that are made the ground of tho conclusion ; on 
iliG other hand, tho second might be a case of more analogy, 
not to bo called induction. Neithci’, again, is Aristotle s 
view satisfactoiy, which jiractically makes the difference to 
depend upon the mere quantity of the conclusion, worked 
out as particular for analogy by a 2 ipending to the induc- 
tion involved a syllogism of a 2 ti)lication. Since the univer- 
.sal always carries with it the particular, and cannot he 
affirmed unless the particular can, the two iirocesscs be- 
come to all intents and purposes one and the same. If 
the 25articular or analogical conclusion is justifiable, it is 
because there was ground for a good induction (only not 
of tho pure sort) ; if there w^as no ground for a good 
induction, then, u 2 ion Aristotle's resolution, there can he 
no ground for the particular inference cither. Should it 
be said, indeed, that the peculiarity of the case lies not 
so much in the conclusion, as in the start hemg made from 
one particular instance, whence the process gets its name 
Exaan 2 )le, that undoubtedly will distinguish it from any- 
llmig that can seriously bo called induction ; but then 
what becomes of tho resolution that Aristotle makes of it I 
That resolution can be uiilield only at the cost of the 
character of the inductive process. 

The logician who has done most to elaborate the theory 
of real or material induction, John Stuart Mill, has 
been able to give an interpretation of analogy, which, 
without in the least severing its connection with induction, 
leaves it as a process for which a distinct name is neces- 
sary. According to Mm, the two kinds of argument, while 
homogeneous in the type of their inference, wMch holds 
for all reasoning from experience, — namely, that tMue?: 
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agreeing with one another in certain respects agree also in 
certain other respects,— yet differ in respect of their degree 
of evidence. In both the argument is from known points 
of agreement to unknown j but, wheioas ui induction the 
known points of agreement are supposed by due comimri- 
son of instances to have been ascertained as the material 
ones for the case in hand or conclusion in view, — ^Ln other 
words, to be invariably connected by way of causation with 
the inferred properties, — ^it is otherwise in analogy, where 
it is only supposed that there is no incompatibility between 
the inferred properties and the common properties, or 
known points of resemblance, that are taken as the ground 
of inference. Thus, if by comparison of instances it had 
been ascertained, or otherwise it were known, that organic 
life is dependent on the bare possession of an atmosphere 
m planetary bodies rotating upon an axis, then it would 
be an induction to infer the presence of life upon any 
heavenly body, known or as yet undiscovered, in which 
those conditions should be detected. With our actual 
knowledge, confined to the case of the Earth, and only 
enabhng us to say that the absence of an atmosphere must 
destroy life, the inference to sucli a planet as Mars, where 
the conditions stated seem to be present, is but analogical, 
while to the Moon, W’hich seems to have no atmosphere, 
the inference has not even this amount of force, but there 
iS rather ground for inductively concluding ayainst the 
possibility of organic life. Upon this view it ceases to be 
characteristic of analogy that the inference should be to a 
particular case only; for the inductive conclusion, when 
the evidence is of a kind to admit of such being drawn, 
may as well be particular; and, again, it may equally 
weU happen that the analogical mferonce, where nothing 
stronger can 'be drawm, shoidd have universal appheation. 
Notwithstanding, it will be found in general that, where 
the evidence, consisting of bare siinilaiity of attributes in 
two or more particular instances, permits only of an ana- 
logical inference being made, the extension in thought 
takes place to particular cases only winch have a special 
interest, and the mind hesitates to commit itself to a 
general law or rule. Mill, therefore, though he does not 
raise the point, is practically at one with Aristotle and all 
others who make example or analogy to consist in the 
passage from one or more particular cases to a particular 
new case hearing reseinhlance to the former. It is his 
pecuhar merit to have detoriamed the specific conditions 
under which the passage in thought, whether to a particular 
or a genera], acquires the authority of an effective induction. 

Analogj"- IS so much resorted to in science in default of 
induction, either provisionally till induction can be made, 
or as its substitute where the appropriate evidence cannot 
be obtained, — it is also much relied upon in practical life 
for the guidance of conduct, — ^that it becomes a matter of 
great importance to determine its conditions. Whether in 
science or in the affairs of life, the abuse of the process, or 
what is technically colled False Analogy, is one of the most 
besetting snares set for the human mmd. It is obvious 
that, as the argument from analogy proceeds upon bare 
resemblance, its strength increases with the amount of 
similarity ; so that, though no connection is, or can be, in- 
ductively made out between any of the agreeing properties | 
and the additional property which is the subject of infer- 
ence, yet (in Mills words), “ where the resemblance is very 
great, the ascertained difference very small, and our Icnow- 
ledge of the subject-matter very extensive, the argument 
from palogy may approach in strength very near to a 
valid induction. If (he continues), after much observa- 
tion of B, we find that it agrees with A in nine out of ten 
of its known properties, we may conclude, with a pro- 
bability of nine to one, that it will possess any given denva- 
fcive property of A ” {Logic^ b. Hi., o. x.v., ^ 3). But it is 


equally obvious that against the resemblances the ascertain- 
able differences should be told off. For bare analogy, the 
differences in the two (or more) cases must as little as the 
resemblances be known to have any connection, one way or 
the other, "with the point in question; both alike must 
only not be known to be immaterial, else they should fall 
quite out of the reckoning. As regards the differences, 
however, this is what can least easily he discoveied, or 
IS, by the mind in its eagerness to bring tlung.s together, 
most easily overlooked; and, accordingly, tlie enur of 
false analogy arises chiefly from neglecting .so to con- 
.sider them. Thus, if the inference is to the presence of 
organic life of the terrestrial type on other planctaiy bodies, 
any agreements, even when extending to tlie delaiLs of 
chemical constitution, are of small account in the positive 
sense, compared with the negative import of such iaets .as 
absence of atraosiihere in the Moon, and excess of lieai or 
cold in the inmost or outermost planets. To neglect such 
points will not simply make the analogy loose ; luit, as the 
very point in question is concerned in them, the analogy 
becomes false and positively misleading, Still gi eater i." 
the danger when the things analogically brought together 
belong not at all to the same natural cliisscs, but the 
resemblance is only in some internal relation of each to 
another thing of its own kind; as when, for example, under 
the name of motives, particular states of mind (feelings, 
&c.) are supposed to determine the action of a man, as the 
motion of a body may be determined by a composition ot 
forces. In such cases there may be nothing to prevent the 
diawing of a good analogy upon a strictly limited issue ; 
nay, there may even sometimes, in special cu’cumstauce.s, 
be ground for dr.awing an inductive conclusion ; but gene- 
rally the elements of difference are so numerous, and their 
import either so hard to appreciate, or, when appreci- 
able, so decisive in a sense opposite to the conclusion 
aimed at, that to leave them out of sight and argue with- 
out reference to them, as the mind is tem])ted to do, vitiate.^ 
the whole proceeding What is not sufficient for analogy 
may, however, be good as metaphor, and metaphor is of 
no small use for expository purposes; wliile (as Mill says), 
though it is not an argument, it may imply that an argu- 
ment exi.sis. 

The sense just mentioned of a re.somblance of rulali(»i)s 
suggests the question how far the common argument from 
analogy and mathematically determinate proportion, which 
was originally called by the name, arc cognate processes. 
Undoubtedly the common argument, proceeding ui>on 
resemblance in the properties of things, can be ni.ade to 
assume roughly the guise of a xiroportinn, — eg., Earth : 
Mara : ; Men : Mars-dwellers, or Earth : Men = Mans : Mars- 
dwellers, the-fact of iilauetary nature, or other re.sembHng 
attributes gone upon, being regarded as common exponent. 
Less easy is it to interpret a determinate proportion, with 
numerical equality of ratios, as analogy in the common 
sense, for here the very clctermiiiateness makes all the 
difference. 

The name analogy is so suggestive to Engliisli readers of 
Bishop Butler’s famous treatise, that a word, in conclusion, 
seems called for on the nature and scope of the paiticular 
application of the xirocess made by him. His work i.s 
entitled The Analogy of Religion^ Natural and Revealed, 
to ike OonstituUon and Qcnirse of Nature, and consists in 
an attempt to convince deists that there are no difficulties 
urged against revelation, or the system of natural religion, 
which do not bear with equal force against the order f»f 
nature as determined by Providence. Tlie argument is a 
perfectly fair one within the limits as.signed, and Butler 
must be allowed the credit of very well apijrehending the 
logical conditions involved in it. In his introduction he 
understates rather than overstates the strength of his posi- 
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tion ; for, on the assumption that the system of nature and 
the system of religion must both spring from one causal 
source, his argument acquires rather an inductive cha- 
racter. Accordingly, it is interesting to see how, in con- 
nection with his sense of analogy, he practically raises, in 
his Introduction, the question which the general theory ot 
inductive logic, as now understood, has first to consider, 
— thevquestion, namely, “whence it proceeds that 
should beget that presumptive opinion and full conviction 
which the human mind is formed to receive from it ; ” 
though he would not take it upon him to say “ how far 
the extent, compass, and force of analogical reasoning can 
he reduced to general heads and rules, and the whole be 
formed into a system.” (a. 0. R.) 

ANALOGY, ill Gomparative Anatomy^ is equivalent to 
“ similarity of function.” See Anatomy. 

ANALYSIS means literally, in the Greek, an unloosen- 
ing or breaking-up, understood of an 3 dhing complex in 
which simjder constituents or elements may thus be brought 
to view. It is tins general sense that must be supposed to 
have been present to the mind of Aristotle when he gave 
the name of Analytica to the great logical work in which 
ho sought to break up into its elements the complex pro- 
cess of reasoning ; as, accordingly, in the body of the work 
{Ami. Prior, i. 32), we find him once using the verb 
“ analyse ” of arguments, when they are to be presented in 
“ figure,” or brought to the ultimate formal expression in 
which they can best be tested or understood. Obviously 
any more special sense that may be ascribed to the process 
.if iinalysis must vary with the kind of complex to be 
resolved Mental states, matenal sulistances, motions of 
bodies, relations of figuros, are but a few examples of the 
complex things or .subjects that fall to be analysed, if there 
i.s to be any scientific comprohen.sion of them. Nor is it 
only th.at the analysis will bo into constituents diffonng 
from each other as much as the complex subjects differ ; 
for the same subject may bo analysed ui different ways, 
and with very difteront results, according to the particular 
aspect in which it is considerod. Hence it becomes im- 
possible, or at least very difficult, to describe the jirocess in 
any terms fitting equally all the viuiety of its ajiplications. 
It IS fiom lakmg stand by some particular application, and 
cither oveilookiug all othor.s, or trying to force them within 
the frame of the one, that different wiitei shave given such 
discrejiant accouiit.s of the process — discrepant often to the 
extent of being mutually exclusive. TJio express object of 
the present article will, on tlio contrary, bo to give an un- 
prejudiced view of the different applications of analysis in 
science, tlnat one being first and most prominently put for- 
ward which was earliest recognised and practised, namely, 
mathematical analysis. The other applications, selected 
for their representative character, will, as they follow, 
naturally suggest the consideration how far the difference 
of matter in the various sciences tends to modify the nature 
of the jirocess which is called analysis in all. 

By the side of Analysis, at the different stages, wc shall 
at the same time treat of the related priicess called, after 
the Greek, Synthesi.s, which means a inittiiig together or 
compounding. If analysis and synthesis were merely re- 
lated to each other as mutually inverse processes, exposi- 
tory convenience alone might ho pleaded in favour of the 
parallel treatment; hut the two are in practice often em- 
ployed as strictly complementary processes, in support of 
each other on the same occasion ; or, in other words, the com- 
position in synthesis may be a direct re-composition of the 
principles or elements then and there got out by analysis. 
As a matter of course, therefore, the foregoing general 
remarks apply also to synthesis, especially iffie remark as 
to the modifying effect of difference in the subject-matter 
worked with. 


-ANA 793 

1. Mathematical Amlysis and Synthesis . — In the Ele- 
ments of Euclid, containing so many examples of geometri- 
cal propositions variously established, there is a scholion 
near the beginning of Book XIIL which distinguishes 
two general methods for the treatment of particular 
questions, under the name of Analysis and Synthesis. In 
analysis, it is said, the thing sought is taken for granted, 
and consequences are deduced from it which lead to some 
truth recognised ; synthesis, on the other hand, starts from 
that which is recognised, and deduces consequences there- 
from, tdl the thing sought is arrived at. With more detail, 
but some wavering in his use of terms, Pappas of Alex- 
andria (about 3S0 A.D.) describes the two processes at the 
beginning of Book VII. of his Mathermtical Gotlections. 
He appears, however, to regard synthesis not at all as an in- 
dependent process to he applied alternatively with analysis 
for the solution of particular questions (which is the view 
suggested by Euclid), but rather as a complementary pro- 
cess bound up with the use of analysis. These are his 
words : “ In synthesis, putting forward as clone the thing 
arrived at as ultimate result in the way of analysis, and 
disposmg now in a natural order as antecedents what were 
consequents in the analysis, we put them together, and 
finally come at the construction of the thing sought.” The 
two processes are involved together in what he calls the 
TOTTos dyaA.uo/u,evos, or, as we may call it, one general Method 
of Analysis, the use of which for the solution of problems, 
he says, has to be learned after the Elements, having been 
developed by Euclid himself, Apollonius of Perga, and 
Aristaeus the elder. In a similar sense, Eobert yinison, 
its modern editor, speaking of the Euchdean hook of Data, 
calls It “ the first in order of the hooks written by the 
ancient geometere to facilitate and promote the method of 
resolution or analysis.” Beyond Euchd, however, the 
invention of the method was carried back by the tradition 
of antiquity to Plato. The philosopher, whom we know 
to have been an ardent student of geometry, and otherwise 
a discoverer in the scionco, is said by Diogenes Laertius 
(III. 1 . 19), to have devised the method, for one Leodamas, 
and is further said by Proclus {Gomvi in End., ed. Basil, 
p. 58) to have made much use of it himself. Though the 
report is a loose one, it may well bo that this method of 
analysis was first expressly formulated by the theoretic 
genius of Plato, esiiecially in view of a passage (Eik. 
JVicom. iii. 6) in Aristotle, which has not been sufficiently 
noticed, showing that in his time, before Euclid was bom, 
it was currently employed by geometricians. Aristotle 
there compares the gradually regressive jirocess of thought, 
whereby the means of effecting a practical end is discovered, 
to the mathematical way of inquiry iqion a diagram, re- 
marking of both that the last stage in the analysis (dvoXoVei) 
is the first in the production or construction (yevea-ei). 
However surprising it may he thought that Aristotle in 
liis logical works makes so little of a process which thus 
must have been familiar to him, the fact that it was 
familiar carries it hack at least to the time of Plato. In 
truth it must have been practised earlier still, from the 
very beginnings of scientific geometry, though it may have 
had to wait some time to be formulated. 

Taking analysis and synthesis, thus defined, either as 
distinct processes or as conjoined in one method, called 
analytical, we have next to see how they were brought to 
bear by the ancients in treating geometrical questions. 
Propositions such as those contained in the Elements fall 
into two classes with respect to the form of their enuncia- 
tion, namely, theorems and problems. The distinction was 
not marked by Euclid himself, nor is it in any sense radi- 
cal, for either kind of proposition may easily be trans- 
formed into the expression of the other; but, as commonly 
I accepted, it amounts to this — ^that a theorem is given out 
I. — lOO 
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as an assertion to be accepted, and lias to be sliown true ; i 
a problem is given out as an act to be done, and baa to be 
shown possible. In the case of a theorem, Euclid accord- 
ingly, after enunciating the proposition, proceeds generally 
to show, with more or less of construction on a particular 
diagram, and working always with fixed definitions, that 
the assertions follows deductively from certain truths, either 
assumed as evident (axioms), or formerly proved therefrom, 
and seen to be applicable to the present case by inspection 
of the figure as constructed. The grounding propositions 
are allowed by the reader as they are brought forward, 
though he may for the moment have not the least idea 
whither the author is tending, and at the end the con- 
clusion is accepted, because the successive premises, 
being allowed, have been combined logically. In the ca.se 
of a problem, after an express construction for which no 
reason is given, the object is to show that what has been 
brought to pass really supplies what ivas sought ; but the 
procedure is not different fiom what it v/as in the case of a 
theorem, because the object is attained by showing again 
that certain truths allowed, in their particular appheation 
to the figure constructed, involve as a conclusion some 
relation which the figure is seen to exhibit. Now if this 
is EucKd’s jirocedure in general — there is an exception, 
afterwards to be noted, where ho proves his point m- 
directly — it is undeniably synthetic, in any meaning that 
can be ascribed to that term, the result being obtained by 
a massing or combining of elements or conditions. But 
on Euclid’s part the process is one of demonstration, not of 
discovery. Still loss is the reader’s mind in the attitude of 
discovery : he is led on to a result which is indeed indicated, 
but by a way which ho does not know, and, as it were, blind- 
fold. There must, however, have been discovery before thei e 
could he such demonstration j or how should tho proposi- 
tion admit of definite enunciatwn at the beginning? Thus 
there is, m tho background, an earlier question of procedure 
or method, and it is this that the ancient geometricians had 
chiefly in \iew W’hon speaking of analysis and synthesis. 

Now, some propositions are so smiple that they must 
have been seen into almost as soon as conceived, and con- 
ceived as soon as the human mind began to be directed 
to the consideration of forms or figures; in which case 
uo method of discovery, to speak of, can have been 
necessary. There is, again, another class of propositions, 
more com23lex though still simile, which probaldy were 
established by a process of straightforward synthesis An 
inquirer must have in his head some knowledge in the 
shape of principles more or less fixed, or he -would not be 
an inquirer ; and cither the accidental combination of such 
principles^ may lead in his mind to particukr results, or 
the first time a paiticulai’ question suggests itself to him, it 
may be seen at once to involve, or to follow from, certam of 
the princqoles. klany propositions in the Elemaits, giving 
the most apparent properties of triangles, circles, &c , it 
can hardly be doubted, were arrived at by this way of dis- 
covery, even "when a more elaborate iirocess of synthesis 
was employed for their formal demonstration ; as, for ex- 
ample, in the case of the famous fifth proposition of Book 
I. But the same process of direct composition (understood 
always as joined with inspection) is no longer apiohcable, 
or is not effective, when the question is of less ob-vious 
properties, or of construction to be made under sjiccial 
conditions. To discover the fact or the feasibility in such 
cases is so much the real difiSculty, that the question of 
demonstration becomes of merely secondary importance. 
And there is even a still prior question of discovery; for it 
has to be determined that some points rather than others 
should be made the subject of express inquiry. This, how- 
ever, may be left aside. To any one engaged in geometri- 
cal inquiry, in the constant insjiectiou of figures for the 


understanding of their properties and mutual relations, 
questions must incessantly be occurring — so incessantly aud 
inevitably that it is needless, if it were not vain, to seek 
out a reason for the particular suggestions. As in all 
discovery to the last, so more esi)ecially at the first 
stages, there is an element of instinctive tact in the mind’s 
action which eludes expression ; and there is also an 
element of what might be called chance, were it not that 
those only get the benefit of it who are consciously on the 
look-out, either generally or in some special direction. A 
particular question being started by whatsoever suggestion, 
how shall the mind arrive at certain knowledge regarding 
it ‘i Such, practically, is the form which is assumed by 
geometrical inquiry. 

Besides the thing sought there is nothing else gh en, or at 
least there is nothing else immediately given or suggested. 
But the mind is supposed to have some ^io-v\dedge jjeitain- 
ing to the matter — though not extending to the particular 
aspect of it — ^in question, also some knowledge of such mat- 
ters generally. In such circumstances the aim of the inquirer 
must be to bring what is sought into some definite relation 
vuth what is known. Dmect conii)ositiou or synthesis of 
the kno-wn, with more or less of construction, if it led to 
that which is sought as a rc.sult, -^'otild dotermiiio tho re- 
lation for the inquirer, and determine it in like manner for 
all who allow the principles whence tho conclusion is logi- 
cally deduced, being thus at one stroke both discovery and 
demonstration. But synthesis, arbitrarily made, as it must 
be whore the question is at all diflOicult, may fail, however 
often it is attempted. Without a i»roper start it avails 
nothing; and what is to determine the start? There 
13 always one course ojien. Let the objective itself 
be made the starting-point, aud let it bo seen whether 
thence it may not })0 jiossible by some continuous route to 
get ujwn known ground. In otLcr n'c»uls, a thing songlil, 
when itself assumed, may admit of being brought into re- 
lation, iiiiou some side or other, with the ])ody of ascertained 
knowledge. If it can bo so broiiglit, through whatever 
number of stojis, there is then attained as a result what 
before it was impossible to light ui)un as a beginning ; and 
now nothing hinders from making the start originally 
desired, and from reaching as a i»ropor conclusion tlie 
assxuiied beginning, if the path stnick out before is raca- 
.siired over again in tho o^jpositc direction Tho course 
thus becomes once more synthetic, but only because of 
what was first accomiihslied. Till the i-)oiut in qne.stioii 
was made to yield up its own secret by a i)roces.s fitly 
called analysis or resolution, nothing certain could be 
determined. At the analytic stage, hou ever, the line taken 
may be twofold. Tho jiropoaition, a-ssumoJ at starting as 
something definite to work from, cither may be liold as 
following deductively from some other, which again is 
dependent on still another or others, till one is worked uj) 
to that is know'll to be true ; or it may be taken as itself 
a premiss leading deductively to some other itroposition, 
which in turn, by one or more steiis, leads to a true jiro- 
position as conclusion. In either case the inqdication is 
that a proposition must itself bo true, if by any line of 
formally coiTcct logic it loads to a proposition known to bo 
true. And though the expression must be modified for 
questions in the form of jiroblems, requiring something to be 
done— to w'hich form of question, indeed, the analytic pro- 
cess is peculiarly aijplicable — the point of logical principle 
remains there exactly the same. 

But is the process, thus stated as it was iindcrstuod by 
the ancient geometricians, logically valid ? In the first of 
the two alternative forms, it is valid: tlie jiroposition 
assumed at starting will undoubtedly be true, if a iirojiosi- 
tion on which it is shown to be ultimately dependent is 
true. At the same time, there is in this case no guarantee 
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tliat the most eiFcctive lino for establishing it has been taken, 
ill view of the well-known logical piinciiile that the same 
Cl )n elusion may follow from different premisses. In the other 
foim of the process, where the proposition assumed is itself 
used as a premiss, the case as to validity is othernnse. As 
Aiistolle fiist clearly apprehended and showed, it is quite 
possible to icach a (materially) true conclusion by strict 
logical deduction fiom premisses cither one or both false; 
and thus the mere fact that the pioposition assumed is 
found, in combination with others, to lead to a conclusion 
known to be true, does nothing to establish its own char- 
acter. Yet although the process of analysis thus carried 
out by way of deduction, as formulated by Euclid and (in 
ono of his expressions) by Pappus, is theoretically faulty, 
through neglect or ignorance of Aristotle’s observation, the 
practice of EucM is not therefore iiivaKdated. It was his ! 
habit, as Pappus also enjoins, to follow np the analysis by 
a synthesis consisting in a reversal of it, and this would 
effectively got rid of error ; since the result of the analysis, 
if it did not follow from the assumed premiss by true im- 
plication, but only accidentally, could not itself, when m 
turn used as a premiss for the synthesis, be made to yield 
the original proposition as a legitimate conclusion. In 
order, however, to validate this foim of analysis it is not 
necessary to resort to the laborious expedient of retracing 
the A\liolo path synthetically. As Duhamol, in his treatise 
JJes MtthoJes dans Ics Sciences de l^nhonnemeni (pt. i. c. 6 ), 
lias ])oinlod out, it is enough if, at the different stages of 
the deducliou, the inquirer assures himself, as he easily 
niiiy do where it is the fact, that there is perfect “ reci- 
procity” among the propositions successively obtained from 
tlio ono lirst assumed; luoauing that, in the circiunstances 
of the Jodnction, each may as avoII follow from the one 
coming after as it is fitted to yield that. And the same 
simple o.xi»o(bont suflicos equally to obviate the loss grave 
defect above noted in analysis carried out by regression 
from consequents to eonditions, or conclusions to promises ; 
rociproeily, if it can bo made out here at the different 
stages, will giiiiranleo the exclusive validity of the lino of 
reasoning taken. So may anal} sis become pcifectly iude- 
pcndciit as a method of discovery, and give as much in- 
sight a.s synthesis, where tins is ilircctly applicable, docs , 
vtliilo it is — uliat synllu'si.s is not direclly — applicable to 
cvciy kind of question, however complex. 

It ininecf'ssaiy, fur the purpo.scs of the present article, 
to enter further iiitudetail.s I’cspectiiig the methods anciently 
practised in geometry. Let it suffice to mention only the 
method of indirect 2>roof known as mluctio ad (ibsurdum, 
employed sometimes by Euclid in the EkmenU. This con- 
forms to the tyi»e of analyses in that it starts from the 
question to be determined, though it is peculiar in follow- 
ing out, not the assumption itself, but what is thereby sug- 
ge.stcd as excluded, with the final result that the point in 
question is established upon the ruin of every other sup- 
ptj.sitiuii. It is a method of discovery as wmll as a method 
Ilf demonstration; while the previous argument has shown 
that analysis, directly practised, may bo made a method of 
demonstration by itself, besides being the most potent 
and unfailing instrument of discovery. Also it was seen 
before that synthesis may be a method of discovery, though 
it is more frequently employed as a method of dcmonstiar- 
lion in sequence upon discovery by analysis. To insist 
thus ujion the dtmble character alilce of analysis and syn- 
thesis, as practised in geometry, is of vital importance, be- 
cause of the change in application which the terms have 
undergone among mathematicians. In modem times 
analysis has come to mean the cmplojmient of the alge- 
braical and higher calculus, and synthesis any direct treat- 
ment of the properties of geometrical figures, in the manner 
of the ancients, without the use of algebraical notation and 
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transformations. The excuse for the change Lies in the 
fact that, while the Greeks had only extremely undeveloped 
means of analysis, they gave the highest iiossible finish and 
exactness to their synthetic demonstrations of geometrical 
propositions, seldom being content to lot their discoveries 
rest upon the giound of that analysis by which they were 
made. But though it has this excuse or motive, the change 
involves a misunderstanding, as all mathematicians allow 
who have turned tbeir minds seriously to consider the 
rationale of their practice. It is, in the first place, clear 
that only by the process described above, rightly called 
analysis, can anything bo determined about the more com 
plex projierties and relations of geoinetiical figures ; hap 
hazard synthesis is of no av^ail. The ancients therefore, 
m their geometry, had an analysis It is next to be re- 
marked that the algcbiaical solution of problems is not st 
exclusively analytic in character that it may not in simple 
cases assume the fonn of direct (algcbiaical) synthesis ; and 
in aU cases, for verification, it admits of being followed 
up by an exposition that is truly synthetic. The modems, 
therefore, in their calculus, are not without tbeir synthesis. 
Fultherraore, the ancients, however little progress they 
made, comparatively speaking, in the general science of 
calculation, and however their special methods for the 
resolution of geometrical questions, even as involving direct 
figured construction, still moie as applying calculation, feU 
short of the variety and phability of modern devices, yet 
had their own analytical weuiions, tliough they cannot be 
specified here. For our present purpose it is equally un- 
necessary to enter into details as regards the modern 
devices, whether belonging to the lower or higher ana- 
lysis, or as regards the principle for applying them de- 
veloped by Descartes and his successors , but to arrogate 
for these exclusively the name of analysis, it cannot be 
too pomtodly declared, is to lose sight of the end in the 
means. 

II Chemical Analysis and Synthesis — ^After mathe- 
matics, chenustiy is tlio science in which application has 
most expressly boon aiado of processes tcimed analysis 
and synthesis. In physics, regarded as the science of 
motion, whether alistractly taken or as manifested actually 
111 natural bodies, the application is universal ; the resolu- 
tion and composition of velocities, motions, and forces 
being fundamental processes pervading the wdiole science 
luider all variety of circumstances. There is nothing, 
how'ever, in such an employment of analysis and synthesis 
that is not easily intelligible in the light of the processes 
as 2>ractised either in the more general science of mathe- 
matics, dealing with relations of quantity in number and 
form, or in the more special science of chemistry, which 
deals with those characteristic qualities of actual bodies for 
which no definite exiiression in terms of motion can be 
found. 

The concrete suhstaiices in nature are found to be such 
that some by no means in our power can be brought to 
au}’thiiig simpler, w'hile others can bo broken up into con- 
stituents differing in character from the original substances 
and also among themselves. Hence a division is made of 
bodies into elements and compounds; elements being aU 
such bodies, not farther reducible, as are either actually 
foimd in nature, or, though not so found, have emerged in 
the manipulation of actud bodies; compounds, all such as, 
being actually found, are reducible to two or more different 
elomeuta, or have by artificial combination been constituted. 
The process of reduction to elements is called analysis; 
the iiroceas of re-combination or free combination is c^ed 
synthesis. When the analysis is carried out simply with 
lie view of detecting what elements are present in a sub- 
stance, it is called qualitative; and quantitative, if with 
the further view of determining the definite proportions 
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(by weight) in which the constituents are present in a 
definite quantity of tne substance. There are correspond- 
ing varieties of synthesis. 

Now here the subject-matter is so manifestly different 
from what it is in mathematics, that it is idle to look for 
exact correspondence in the processes practised under the 
same names within the two sciences. In fact, however, the 
correspondence is greater than may at first sight appear 
Ohemical analysis of a given substance is a process of dis- 
covery real and actual, like the analysis of a mathematical 
[)roblem, and proceeds similarly by taking what is given, 
and working with it in relation to other substances, to see 
whether it can be made to yield up aught that is already 
known, or may be regarded as fixed and certain. Again, 
just as mathematical synthesis may be a process of inven- 
tion, either generally, by way of combination of principles, 
or sometimes specially, in reference to particular questions, 
rtO does chemical synthesis give a knowledge of new forms 
of matter, or haply solve the question as to the constitution 
of particular substances in hand. Once more, the relation 
of analysis and synthesis as two complementary phases 
of one process (instead of their being regarded as two 
processes) is exhibited as plainly in chcniistiy as in mathe- 
inatics. It may seem to be exhibited even more impres- 
sively, when the very constituents got out by analysis of a 
substance are used in the synthesis to give it being again. 
This circumstance, however, is far from giving to the 
science of chemistry a character of evidence superior to 
that of mathematics; its inferiority in this respect is hut 
too well marked, and has a reason that at the same tmie 
explains what else is peculiar in its application of analysis 
and synthesis. The chemist deals with things known 
only by experience, and connected by way of iihysical 
oausation : true, they are things with which he can freely 
experiment — and this gives to chemistry a prerogative 
character among the natural sciences — but the things are 
taken as they are found, and experience is constantly dis- 
closing in each new attributes which have simply to be 
accepted, at least in the present state of our knowledge, 
by the side of the others. On the contrary, the mathe- 
matician deals with things over which he has full power 
of construction, and whose relations in the fact of con- 
structing he constitutes, whether they are intemal or ex- 
ternal relations. But positive construction carries with it 
an insight wLicli is wanting in experiment, be the physical 
conditions ever so favourable; and thus analysis and 
synthesis have in mathematics, along with peifeet freedom 
of scope, a determinateness far surpassing anything that is 
attainable in chemistry. 

III. Psychological Analysis and Synthesis . — ^Passing for 
the next signal application of analysis from the world 
of matter to mind, we have here a subject which more 
perhaps than any other calls for an exercise of the pro- 
cess in order to be scientifically understood. Physical 
things in their superficial relations he to a great extent 
open to direct apprehension, and, whatever deeper connec- 
tions there may be to be traced out among thing-s the most 
remote in their nature as apprehended, yet the fact of their 
separation in space involved in our perception of them 
is already something done, leaving the scientific function 
(analytic and synthetic) to be exercised chiefly in the 
attempt to comprehend them. Very different is the state 
of affairs in mind, where everythmg, as it were, runs 
or melts into ever^hing else. Even to lay hold of par- 
ticular mental phenomena, with a view to the explanation 
of them, implies already an express scientific attitude, 
which must be called analytic. 

Particular mental states being supposed to be got, with 
such definiteness of apprehension (always more or less 
imperfect) as the subject-matter admits of, the business of 
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the psychologist becomes substantially one with that of the 
physical inqiurer. Accordingly, it is often urged that com- 
plex mental states conform to the two types of mechanical 
and chemical composition, in the sense that some are to 
be resolved after the manner of complex phenomena of 
motion, and others by a process analogous to that em- 
ployed in chemistry for the qualities of concrete substances. 
The analogy, however, especially ni the second class of 
states, IS decidedly loose. Psychological phenomena of 
cognition or emotion, held to he developed, under general 
mental laws, out of simpler states of sense, resemble chemi- 
cal compounds only in having a character unlike that of 
any of the elements that go to make them; in particular, 
they do not admit of that actual resolution into their 
elements which lends so much evidence to the processes of 
chemistry. The realm of nature supplies a far apter ana- 
logy in the phenomena of organic growth, more especially 
as mental states do, in fact, stand in direct relation with 
states of the bodily organism It is as impossible to make 
an actual analysis or synthesis of the physiological complex 
of hfe as of the psychological complex of mind, and it 
is only more diflicult (the jihenomena being undoubtedly 
more recondite and fluctuating j to practise cxpormients in 
psychology than in physiology. But, at all events, there 
la no new principle involved in the scientific treatment 
of mind; nor again in the treatment of moral and social 
questions, for an insight into which jisycliological knoiv- 
ledge is indispensable. 

IV. Logical Analysis and Synthesis . — To logic, taken 
m its widest sense as the methodology of all science, it 
belongs to appreciate the general import of all such applica- 
tions of analysis and synthesis as have now been considered. 
There remains, however, a special variety which is itself 
entitled logical analysis and sjmthosis, and which has the 
more careltiUy to be distinguished from the other heads, 
because it stands in an opposition to them all. 

Logical analysis is the same process as tliat which is 
otherwise called metaphysical division (The process called 
logical division is different. SceLoaicandDivisiON.) Given, 
say, a conciete subject like man, this may be divided 
lihysically into a number of parts iii space, or, as a concept, 
metaphysically into a number of qualities or attributes, — 
metaphysically, because none of those has an independent 
subsistence or physical existence aiiart. They are distin- 
guished in the way of mental consideration, or, as it is 
technically called, abstraction; and, this being a tliought- 
process or logical act, the resolution of the given complex 
into such conceptual elements gets tlio namo also of 
logical analysis. The corresponding act of synthesis pro- 
ceeds by the way that is tcxhnicaUy called determination ; 
thus the general conceiit man, to take the traditional 
example, has the attribute of rational joined to the attri- 
butes of animal, or is detennined by that addition, and 
much else has to he added m a similar way before the par- 
ticular concrete can be determined. 

Now it is evident that such analysis and syntliesis have 
an application to any kind of thought that the mind can 
conceive; and thus logicians, in meaning, as they have 
commonly done, nothing more by the names, have sig- 
nalised processes that arc in truth of no small account for 
knowledge in general There is no kind of scientific 
inquiry, strictly so called, and whatever be its scope and 
method, that does not involve at all stages from the first 
such analysis or abstract mental consideration. Nay, it 
may be said that science, as opposed to the natural experi- 
ence of things, or to the artistic interest which centres 
upon fully bodied-out concretes, is analysis in this pre- 
sent sense, everywhere breaking up to find community of 
character under the mask of superficial difference, and sift- 
ing out the one from the many. But when logicians, not 
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disregarding tlie various applied metliods of tlie real 
sciences, or consciously excluding them as lying beyond the 
province of pure logic, would seek to reduce all scientific 
procedure to this kind of mental action, the attempt imphes 
a deep misapprehension. It is one thing for the mind to 
have its subject of inquiry clearly and sharply defined 
apart from what else is given therewith, or again to have 
its existing knowledge always well in hand and sifted out 
to the uttermost; it is another thing for the mind to be 
making advances, to be passing out from the known to the 
unknown, or labouring to bring the unknown into relation 
with that which is known already. Condillac is the thinker 
who has most expressly made the attempt to bring all 
scientific method back to the conception of mere logical 
analysis, repeating it eveiy where thioiigliout his works. 
Tlie sixteenth chapter of his unfinished treatise, the 
Langue cles CalmJs, may especially be noted in this 
respect; the more because he there endeavours to justify 
his developed expression for the procedure of all science — 
that it consists in a continued substitution of identical pro- 
positions — by the actual solution of an algebraical problem. 
Simple, however, though the instance chosen is, he fails 
to make good his view, appearing to prove it only by 
leaving out the step of critical moment. 

To analysis and synthesis in the specially logical sense 
is undoubtedly related the distinction that logicians have 
made of analytic and synthetic inethud. Without stepping 
beyond the bounds of logic conceived as a formal doctrine, 
a fourth department, under the name of Method or Dis- 
posing, may bo added to the throe departments regularly 
assigned — Conceiving (tSimple Apprehension), Judging, 
llensoning; and this would consider how reasonings, when 
employed continuously upon any matter -whatever, should 
be set forth to produce their combined ofl’oet upon the mind. 
The question is formal, being one of mere exposition, and 
concerns the teacher in relation to the learner How 
should results, attained by continuous reasoning, be set 
before the mind of a learner Upon aline representing 
the course by which they wove actually wrought out? Or 
always in the fixed older of fiillowing from express prin- 
ciples to which preliminary assent is required 1 If the 
latter, all teacliing becomes synthetic, and follows a pro- 
gressive route from principles to concliisious, ei’cn when 
discovery (supposing discovery foregone) was made by 
aii.alysis or regres.sion to jirincqdcs; of which exjiository 
I'lethod no bettor illustration could bo given than the 
jiractice of Euclid in the demonstrations of his Elanents. 
On the other hand, it may be said that the line of dis- 
covery is itself the line upon which the truth about any 
fpiestion can beat be expounded or understood, for tho 
same reason that was found aucccssful in discovery, 
namely, that the mind (now of the learner) has before it 
something quite definite and specific to start from ; upon 
which -view, the method of exposition should be analytic 
or regressive to principles, at least wherever the discovery 
took that route. The blending of both methods, whore 
pn-ssible, is doubtless most effective; otherwise it depends 
upon circumstances — chiefly tho character of the learner, 
but also the nature of the subject in respect of com- 
plexity — ^which should be preferred, when one alone is 
followed. 

The question of prime logical, or general, importance 
remaining is to determine the relation of Analysis and 
Synthesis as methods of real science, to the ground-processes 
of all reasoning, known since the days of Aristotle under 
the names of Induction and Deduction. Much difference 
of opinion has been expressed on this subject, not only 
because of the want of agreement as to what should be 
called analysis and synthesis, but also because of more 
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fundamental disagreement regarding the nature of the 
inductive and deductive processes. 

It was remarked before as somewhat surprising, that 
Aristotle himself did not more expressly consider the 
relation, when we have seen that he was familiar -with the 
process of geometrical analysis, under the very name. The 
distinction, however, upon which he lays so much stress 
throughout his works, between knowledge from principles, 
prior or better known by nature, and knowledge of or from 
facta, prior in experience or relatively to us, has generally 
been understood to imply a connection of synthesis with 
deduction, of analysis -with induction; so much so indeed, 
that synthetic and deductive method, analytic and induc- 
tive method, have come to be used respectively almost as 
interchangeable terms. Nor, although Sir William 
Hamilton seems to wish to reverse the usual association of 
the terms, when he calls induction a purely synthetic pro- 
cess, and declares it to be erroneously viewed as analytic 
{Metaphysics^ i. p. 102), is he really at variance with the 
other authorities; his observation having a special reference 
which the others also might allow. But any such asso- 
ciation seems to rest upon a misconception, not to be 
laid to the charge of Aristotle himself. In the sense of 
analysis and synthesis for which it is important to deter- 
mine the relation, namely, when they are taken as the 
means of real discovery in science, the true view rather is 
that they are the different methods in which reasoning, 
whether inductive or deductive, must bo applied for dis- 
covormg truth in the form of special or particular ques- 
tions. Analysis, as well as synthesis, may proceed by way 
of deduction, as we have seen in the process of mathe- 
matics; on the other hand, synthesis as applied in chemistry 
is as much an inductive act, being strictly experimental, 
as anything could well he. Induction and deduction are 
concerned about tho relation of the particular and general 
in thought; analysis and synthesis about the relation of 
the known and the unknown. Tho two points of view are 
of course related to each other : analysis and synthesis, 
as x^rf'-ciised by the human mind, cither for purposes of 
science or in tho affairs of life, cannot be worked except 
under those highest laws of the relation between the par- 
ticular and general in thought which Aristotle’s genius first 
was able to extract from the instinctive practice of human 
reason. But whether the processes are applied singly, or, 
for greater assurance, conjointly, it depends upon the 
matter of the inquiry under which laws — those of induc- 
tion or those of deduction — ^they shall be worked; and in 
any case there is imidied a peculiar intellectual attitude 
different from that of mere formal reasoning. It is the 
difference between the act of finding out and proving. If 
it should ever become possible to develop a logic of Dis- 
covery, it must consist in the formulation of the processes 
of Analysis and Synthesis, conceived in the general sense 
attributed to them in the foregoing article. (a. o. k.) 

ANALYTIC JUDGMENTS £ive been distinguished 
under that name, in opposition to Synthetic, since the time 
of Kant. It was necessary, for the purposes of his critical 
inquiry into the principles of human knowledge, that he 
should carefully determine the character of those assertions 
which metaphysicians had so freely made respecting the 
supernatural, and he found them to be such that, while 
the predicate was added on to the subject, not involved in 
it, the connection was affirmed as necessary and universal. 
He therefore called them, as well as other assertions of like 
character in mathematics and pure physics, synthetic judg- 
ments d priori, and the aim of his critical inquiry came to 
be the determining of the conditions under which such 
judgments wore possible. Now, as differing from these, he 
noted two classes of judgments: (1), such as in -the predi- 
cate added indeed to the content of the subject, but onlv 
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empirically, as, for example, Bodies have -weight, and these 
he called synthetic a posteriori, (2), such as were indeed 
necessary and univers^, but added nothing to the content 
of the subject, as, for example, Bodies are extended, and 
these he called analytic. 

The general distinction of analytic and synthetic judg- 
ments has a value apart from the specific character of those 
(synthetic) judgments in which Kant was most interested, 
and for the sake of -which mainly it was fixed by him. 
Trained in the metaphysics of the Leibnitzo-Wolffian s^ool, 
which marked off necessary judgments from those of simple 
fact without considering the kinds of necessity, Kant, when 
he came, by the route that can be traced in his earlier 
works, to apprehend the difference between merely logical 
analysis and real synthesis in thought, applied it almost 
exclusively to those judgments for which a character of 
necessity was claimed. He therefore noticed traces of the 
distinction in other thinkers, as Locke, only in so far as 
there was a suggestion also of this special reference. In 
truth, the general distinction, under a variety of expres- 
sions, was familiar to both Hume and Locke, and it had 
already been diawn by the ancients. The old doctrine of 
the Predicablfls, in distinguishing the essential predication 
of genus, species, and difference from the non-essential 
predication of property and accident, plainly involve it, 
making besides, as between the last two predicables, a 
distinction which is very closely related to that drawn 
by Kant between the d priori and d posteriori synthetic. 
From the nominalistic point of view it is expressed by the 
difference of Verbal and Eeal propositions, as in Still’s 
Zoyic, and also often in Locke. 

While the synthetic judgment, as the name implies, 
brings together in thought two distinct concepts, each of 
which may he thought apart, the analytic judgment is 
merely the explication of a single concept in the form of a 
proposition. It is disputed what may be the ground of 
synthesis in different cases, but on all hands it is agreed 
that the logical Law of Contradiction is the controlling prin- 
ciple for the explication of concepts already in the mind, 
however they may have come there. Now the explication 
may be made either completely or partially, according as 
the whole or part only of the intension of the concept is set 
forth : m other words, the aim may be to give the definition 
(where, in the full sense, that is possible), or simply to 
express any one or more of the contained attributes. Pro- 
positions giving such partial explication are spoken of by 
Locke as “ti-iflingj” and it is true that, if the concept is 
supposed already m the mind, no increase of knowledge is 
thereby obtained. This word, however, is unfortunate. 
Not to say that it is equally applicable to definitions, where 
the exphcation is only more complete, it tends to keep out 
of view the fact that analytic judgments, when not arbi- 
trarily formed, are themselves — or rather the concepts, of 
which they are the explications, are — ^the permanent result 
or deposit of foregone real synthesis. So much, indeed, is 
this the case with concepts of things in nature — ^what Mill 
calls natural kinds — ^that in them a constant process of 
accretion is going on; new attributes, as they are ^covered, 
being taken up into the essence, if they are at the same 
time characteristic and underived. Much also that is 
mere explication to one mind is real information to another. 

The terms Analytic and Synthetic, thus applied to judg- 
ments, are so expressive in themselves that they have now 
come into general use. It is, however, a serious drawback 
to such an association of the terms, that it traverses what 
is otherwise the consistent use of the words analysis and 
synthesis in relation to each other. As the article Analysis 
has sho-wn, there is a sjmthesis which, ns much as any 
analysis, is purely logical, and there is an analysis which, 
as much ns any synthesis, is a means of real advance in 
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knowledge. The terms Explicative {ErlduterungsurtTieile) 
and AmpHative {Erweiterungswikede), also employed by 
Kant, while not less expressive, are open to no such objec- 
tion. (®- 0. E.) 

AN AM, or Annam, also called Cochin China, a large 
empire of Asia, forming the eastern portion of the Indo- 
Chinese peninsula. See Cochin China. 

ANASTASIUS I, Emperor of Constantinople, was 
bom at Dyrrhachium not later than 430 A D. At the 
time of the death of Zeno (491), Anastasius, though only 
one of the guards (sileniiarii) in the palace, held a veiy 
liigb character, and was raised to the throne of the Roman 
empire of the East, mainly through the influence of Ariadne, 
Zeno’s -nddow, whom he married shortly after his accession. 
His reign, tWgh afterwards disturbed by foreign and 
intestine wars and religious distractions, commenced aus- 
piciously. He gained the popular favour by a judicious 
remission of taxation, and displayed great -vigour and 
energy in admmistoring the affairs of the empire. The 
piincipal wars in which Anastasius was engaged were 
those kno-wn as the Isaurian and the Persian. The former 
(492-8) was stirred up by the supporters of Longinus, 
the brother of Zeno, and resulted in Anastasius’s favour, 
m the latter (502-5) he was signally defeated, but the 
pro-vinces the Persians had won from him were restored 
on payment of a ransom. He also suffered defeat at the 
hands of the Goths of Italy, to check -whose incursions ho 
built the “ Anastasian wall,” extending from the Propontis 
to the Euxine. For the support he gave to the Eutychians, 
Anastasius was anathematised by Pope Symmachua. The 
latter years of his reign were troubled by revolts in Con- 
stantinople, excited by his avarice and by his reputed 
heretical tendencies Ho died in 518. 

ANASTASIUS II , Emperor, whose original name was 
Aitemius, -was raised to the throne of Constantinoide by 
the voice of the senate and pcoi)lo in 713 A.n., on the 
deposition of Philippicus, whom lie had served in the 
capacity of secretary. His territories being threatened 
both by sea and land, he sent an army under Leo the 
Isaurian, afterwards omporor, to defend Syria; adopted 
wise and resolute measures for the defence of his capital, 
and equipped and despatched a formidable naval force, 
with orders not only to resist the approach of the enemy, 
but to destroy their naval .stores. The fleet mutinied’ at 
Rhodes, and proclaimed Theodosius, a person of low ex- 
traction, emperor. After a six months’ reign, Constanti- 
nople was taken by Theodosius; and Anastasius, who had 
fled to Nicaia, was compelled to submit to the now omporor, 
and, retiring to Thessalonica, became a monk (TIC). In 72 1 
he headed a revolt against Leo, who had succeeded Theodet- 
sius, and recei-vinga considerable amount of support, laid siege 
to Constantinople; but the enterprise failed, and Anasta.sius 
falling into Leo’s hand.s, was put to death by his orders. 

ANATHEMA (dvd^e/ta, from uvaTiOfjfJn, lit. anything 
offered up) is frequently used in classic Greek (in the form 
avdOrffm) to denote things conseemted to the god.s, and 
deposited in a temple. In the LXX. it is the equivalent of 
the Hebrew which denotes an offering devoted to God 
absolutely, and therefore, in the case (ff a living creature, 
put to death. The idea of destruction or perdition thus 
became associated with the word, which gradually lost its 
primary sense of consecration. In the Now Testament it 
signifies separated from the church and accursed, and it 
became the technical term for a form of excommunication 
at an early date. 

ANATOLIA (from avaroXij, the ea&l), a name fust 
used under the Byzantine empire for tlie country east 
of the Bosphorus. In the form Ana<hli, it denotes a 
modern Turkish division almost coincident with Asia 
Minor, q,?j. 
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ANATOMY 


NATOMY (’Avaro/AT;) means in its literal sense the dis- 
section or separation of parts by cutting, but in its 
usual acceptation it is employed to denote the science the 
province of which is to determine the construction, the fonn, 
and the structure of organised bodies, ie., of bodies wliicli 
either arc or have been living. It is tlierefore a depart- 
ment of the science of Biology, It resolves itself into 
two great divisions — Animal Anatomy or Zootomy, the 
object of which is to investigate the structure of animals; 
and Vegetable Anatomy or Phytotomy, the object of 
which is to elucidate the structure of plants. As Vege- 
table Anatomy will be treated of in the article Bot^vny, it 
does not require to be considered here. Animlil Ana- 
tomy, again, naturally resolves itself into hvo divisions : one 
in which the constniction, form, and structure of two or 
more animals are compared with each other, so as to bring 
out their features of resemblance or dissimilanty, — ^tliis is 
called Comparative Anatomy, tlie oilier, in whicb the 
constniction, form, and structure of parts in a single ani- 
mal arc considered, which is teniiod Special Anatomy. 
The special anatomy of an animal may be studied from 
various points of view; ((i) with reference to the succcs.sion 
of forms which it exliibits at various periods from its 6rst 
appearance ns an embryo to the assumption of its adult 
characters; this is termed Developmental or EmcPvYo- 
LoniOAL Anatomy; with reference either to its form 
and stnictnro, or to llio investigation of the laivs by which 
these are determined, termed MorwPiioLoaiCAL Anatomy, 
{(') with reference to the function, use, or piii-pose por- 
^)rmed by a part or structure in an animal, termed 
Trleological or Piiysiolooical Anatomy ; (d) with re- 
ferouco merely to the relative position of different parts or 
stnictures, termed TopoauAPniCAL Anatomy; (e) with 
reference to the structure and general pi-npertios of the 
tissues or textures which enter into the construction of the 
parts or organs of animals; to this branch of study have 
beitn applied the terms CIkner'l Anatomy, Anatomy op 
Thxtihies, TTiSTOLoriY, and, from the microscope being so 
lavgt'ly employed in the examination of the textures, 
Miciioscoi’id or Minute Anatomy; (/) wdth reference to 
tlie changes induced by disease in llio organs or tissues, 
termed Morbid or PATiinLooiCAL Anatomy. Fi*om its 
manifold aspects anatomy forms the basis of the Biological 
Sciences. As a knowledge of the laws of motion is essen- 
tial, and miLst be comslantly recurred to at OYory step 
before any tnio progress can be made in the investigatirm 
of the physical sciences, so must the structure of animal 
bfalies be constantly appealed to by the zoologist in all 
attempts at classification ; by the physiologist in all in- 
quiries into the functions performed by the organs and 
textures in a state of health, and into the special adapta- 
tion of parts to particular uses; and by the physician in 
considering the alterations or disturbance of the functions 
of parts in the course of disease. To describe the anatomy 
of the multitudinous forms of animal life from those dif- 
ferent points of view would require, not one, but several 
voluminous treatises, and would much exceed the compass 
(■[ a single article. Moreover, it is advisable that the 
anatomy of the different classes of the animal kingdom 
should bo considered under their respective heads, — 
that of the Crabs under Crustacea, that of Boptilas under 
Bki'TILTV, ifee. It is intended to devote this article more 
jKirticnliirly to the description of the Special Anatomy of 
tho Ifuinim Body in a state of health; in other words, to 
make it a short treatise on Human Anatomy or Anthro- 
potomy, which, as forming a department of the general 


science of Comparative Anatomy, is interesting not only 
to men of science generally, but, from its intimate con- 
nection with the several divisions of the art of healing, 
and with the study of the functions of tho human body, 
possesses the highest importance to the physician, surgeon, 
and physiologist. 

Previous to entering on the consideration of the Anatomy 
of the Human Body, it may be well to take a historical 
view of the progress of the science from its origin to the 
present time. 

HISTORY OF ANATOMY. 

In tracing tho histoiy of the origin of anatomy, it may 
be justly said that more learning than judgment has been 
dispLayed. Some writers claim for it the highest antiquity, 
and pretend to find its first rudiments alternately in the 
animal sacrifices of the shepherd kings, the Jews, and 
other ancient nations, and in the art of embalming as 
practised by the Egyptian priests. Even tho descriptions 
of wounds in the Iliad have been supposed adequate to 
prove that in the time of Homer mankind had distinct 
notions of the structure of the human body. Of the first 
it may be said that the rude information obtained by the 
slaughter of animals for sacrifice does not imply profound 
anatomical knowledge; and those who adduce tho second 
as evidence arc deceived by the language of the poet of 
tlie Trojan w^ar, which, distinguishing certain parts by 
their ordinary Greek epithets, as afterwards used by 
Hippocrates, Galen, and all anatomists, has been rather 
too easily supposed to prove that the poet had studied 
systematically tho stnictiire of the human frame. 

With not much greater justice has the cultivation of 
anatomical knowledge been ascribed to Hqipocratcs, who, Hipjo- 
because ho is univonsally allowed to be the father ofcratcb. 
medicine, has also been thought to bo the creator of tho 
science of anatomy. Of the seven indiridnals of the family 460-8^ 
of tho Horacleidfo who bore tins celebrated name, tho second, n.o 
•who was sou of Heraclidcs and Phenarita, and grandson 
of the first Hippocrates, was indeed distinguished as a 
physician of great observation and experience, and the 
first who appreciated the value of studying accurately the 
phenomena, effects, and terminations of disease. It docs 
not ap^iear, however, net-withstanding the vague and general 
pancg 3 nic? of Riolan, Bartholin, Le Clerc, and Portal, that 
the anatomical knowledge of this illustrious person was 
either accurate or profound. Of the works ascribed to 
Hippocrates, five only are genuine. Most of them were 
written either by subsequent authors of the same name, or 
by one or other of the numerous impostors who took 
advantage of the zealous munificence of the Rolemies, by 
fabricating works under that illustrious name. Of the few 
which are genuine, there is none expressly devoted to 
.anatomy; and of his knowledge on this subject the only 
proofs are to be found in tho exposition of his physiological 
opinions, and his medical or surgical instnictiona From 
those it appears that Hippocrates had some accurate notions 
on osteology, but that of the structure of the human body 
in general Ms ideas wore at once superficial and erroneous. 

In his book on injuries of the head, and in that on fractures, 
ho slioivs that he knew tho sutures of the cranium and 
tho relative situation of the bones, and that he had some 
notion of tho shape of the bones in general, and of their 
mutnal connections. Of the mnscles, of the soft parts in 
general, and of the internal organs, his ideas are confused, 
indistinct^ and erroneous. The term (]bXe/3s he seems, iu 
imitation of the colloquial Greek, to have used generally 
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to signify a blood-vessel, without being aware of the 
distinction of vein and arter 7 ; and the term aprrjpia, or 
air-holder, is restricted to the windpipe. He appears to 
have been unaware of the existence of the nervous chords j 
and the term nei've is used by hun, as by Gi'ecian authors 
in general, to signify a sinew or tendon. On other points 
his views are so much combined with pecuhar physiological 
doctrines, that it is impossible to assign them the character 
of anatomical facts ; and even the works in which these 
doctrines are contamed are with little probability to be 
ascribed to the second Hippocrates. If, however, we over- 
look this difficulty, and admit what is contained in the 
genuine Hippocratic writings to represent at least the sum 
of knowledge possessed by Hippocrates and his immediate 
descendants, we find that he represents the brain as a 
gland, from which exudes a viscid fluid ; that the heart is 
muscular and of pyramidal shape, and has two ventricles 
separated by a partition, the fonntams of hfe — and two 
auricles, receptacles of air ; that the lungs consist of five 
ash-coloured lohes, the substance of whidi is cellular and 
spongy, naturally dry, but refreshed by the air j and that 
the kidneys are glands, but possess an attractive faculty, 
by virtue of which the moisture of the drink is separated, 
and descends into the bladder. He distinguishes the 
bowels into colon and rectum (6 apxoi). 

The knowledge possessed by the second Hippocrates 
was transmitted m various degrees of purity to the descend- 
ants and pupils, chiefly of the family of the Heraclcidae, 
who succeeded him. Several of these, with feelings of 
grateful affection, appear to have studied to pioserve the 
written memory of his instructions, and in this manner to 
have contributed to form part of that collection of treatises 
which have long been known to the loamod world under 
the general name of the Hippocratic wnlii^s. Though 
composed, like the genuine icmams of the physician of 
Cos, in the Ionian dialect, aU of them differ from these in 
being more diffuse in style, more elaborate in form, and in 
studying to invest their anatomical and medical matter 
with the fanciful ornaments of the Platonic philosophy. 
Hippocrates had the merit of early recognising the value 
of facts apart from opimons, and of those facts especially 
which lead to general results ] and in the few genume 
writings which are now extant it is easy to perceive that 
he has recourse to the simjilest language, expresses himself 
in terms which, though short and pithy, are always precise 
and perspicuous, and is averse to the introduction of 
philosophical dogmas. Of the greater part of the writings 
collected under his name, on the contrary, the general 
character is verhoseness, prolixity, and a great tendency 
to speculative opinions. For these reasons, as well as for 
others derived from internal evidence, while tiie Aphorisms, 
the Epidemics, and the works above mentioned, bear 
distinct marks of being the genuine remains of Hippocrates, 
it is impossible to regard tiie book mp\ 4>wtos kvOpwirao 
as entirely the composition of that physidan; and it 
appears more reasonable to view it as the work of some 
one of the numerous disciples to whom the author had 
communicated the results of his observation, which they 
unwisely attempted to combine with the philosophy of the 
Platonic school and their own mysterious opinions. 

Polytu-.. Among those who aimed at this distinction, the most 
' • fortunate in the preservation of his name is Polybus, the 
son-in-law of the physician of Cos. This person, who must 
not be confounded with the monarch of Corinth immor- 
talised by Sophodes in the tragic stoiy of (Edipus, is 
represented as a recluse, severed from the world and its 
enjoyments, and devoting himself to the study of anatomy 
and physiology, and to the composition of works on these 
subjects. To him has been ascribed the whole of the book 
on the Nature of the Child and most of that 0% Man; 
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both physiological treatises interspersed with anatomical 
sketches. His anatomical information, with which we 
are specially concerned, appears to have been rude aud 
inaccurate, hke that of his preceptor. He represents the 
large vessels of the body as consisting of four pairs j the 
first proceeding from the head by the back of the neck and 
spinal chord to the hips, lower extremities, and outer ankle ; 
the second, consisting of the jugular vessels (at o-tj^aymSes), 
proceeding to the loins, thighs, hams, and inner ankle j 
the third proccedmg from the temples by the neck to the 
senpida and lungs, aud thence by mutual iutercrossings to 
the spleen and left kidney, and the liver and right bdney, 
and finally to the rectum , aud the fourth from the fore- 
part of the neck to the upper extremities, the fore-part of 
the trunk, and the organs of geueration. 

This specimen of the anatomical knowledge of one of 363. 
the most lEustiious of the Hippocratic disciples differs not 
essentially from that of Syennesis, the physician of Cyprus, 
and Diogenes, the philosopher of Apollonia, two authors 
for the preservation of whose opinions we are indebted to 
Aristotle. They may be admitted as representing the 
state of anatomical knowledge among the most enlightened 
men at that time, and they only show how indo and 
en'oneous were their ideas on the structure of the animal 
body. It may indeed, without injustice, be said that the 
anatomy of the Hippocratic school is not only erroneous, 
but fanciful and imaginary, in often substituting mere 
supposition and assertion for what ought to be matter of 
fact. From this censure it is impossible to exempt even 
the name of Plato himself, for whom some notices in the 
Tiinocas on the structure of the animal body, as taught by 
Hippocrates and Polybus, have procured a place in the 
histoiy of the science. 

Amidst the general obsemity in which the early history Aristotle 
of anatomy is mvolved, only two leadmg facts may ho 
admitted with certainty. The first is, that previous to 
the time of Aiistotle there was no accurate knowledge of 
anatomy; and the second, that all that was known was 
derived from the dissection of the lower animals only. Ey 
the appearance of Aristotle this species of Icnowledgo, 
which was hitherto acquired in a desultory and irregular 
manner, began to bo cultivated systematicdly and with a 
definite object ; and among the services which the philo- 
sopher of Stagira rendered to mankind, one of the greatest 
and most substantial is, that ho was the founder of Com- 
parative Anatomy, and was the first to ajtply its facts to 
the elucidation of zoology. The w'orks of this ardent and 
original naturalist show that his zootomical knowledge 
was extensive and often accurate; and from several of his 
descriptions it is impossible to doubt that they wore 
derived from frequent personal dissection. Aristotle, who 
was bom 384 years before the Christian era, or in the firat 384. 
year of the 99lli Olympiad, was, at the ago of 39, roquc.sted 
by Philip to undertake the education of his son Alexander. 

During this penod it is said he composed several works on 
anatomy, which, however, ai*e now lost. The military 
expedition of his royal pupil into Asia, by laying open the 
animal stores of that vast and little known continent, 
furnished Aristotlo with the means of extending his know- 
ledge, not only of the animal tribes, but of their structure, 
and of communicating more accurate and distinct notions 
than were yet accessible to the world. A sum of 800 
talents, and the concurrent aid of numerous intelligent 
assistants in Greece and Asia, were intended to facilitate 
his r^earches in composing a system of zoological know- 
ledge; but it has been observed that the number of 
instances in which he was thus compelled to trust to the 
testimony of other observers led him to commit errors in 
description which personal observation might have enableil 
him to avoid. 
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The first three books of the History of AntTnals, a cavities and the passage from the tymjpaiial cavity of the 
treatise consisting of ten books, and the four books on the ear to the palate, afterwards described by Eustachius. 

Parts of Animals, constitute the great monument of the He distinguishes as “partes similares ” those stiuctures, 
Aristotelian Anatcnny. From these we find that Aristotle such as bone, cartilage, vessels, sinews, blood, lymjih, fat, 
was the first who corrected the erroneous statements of flesh, which, not confined to one locality, but distributed 
Polybus, Syennesis, and Diogenes regarding the blood- throughout the body generally, we now term the tissues or 
vessels, which they made, as we have seen, to arise from textures, whilst ho applies the term “partes dissimilares” 
the head and brain. Those he represents to be two in to the regions of the head, neck, trunk, and extremities, 
number, placed before the spinal column, the larger on Next to Aristotle occur the names of Diodes of Carystus, 354 . 
the right, the smaller on the left, which, he also remarks, and Praxagoras of Cos, the last of the family of the 
is by some called aorta (aopn^), the first time we observe Asclepiadae. The latter is remarkable for being the first 341 
that this epithet occurs m the history. Both he repre- who distinguished the ai’tcries from the veins, and the 
sents to arise from the heart, the larger from the largest author of the opinion that the former weic air-vessels, 
upper cavity, the smaller or aorta from the middle cavity. Hitherto anatomical inquiry was confined to the exanuna- 
but in a different manner and forming a narrower canal tion of the bodies of brute animals. Wo have, indeed, no 
Ho also distinguishes the tluck, firm, and more tendinous testimony of the human body being submitted to examiua- 
etructure of the aorta fiom the thin and membranous tion previous to the time of Erasistratus and Herophilus ; 
stnicture of vein. In describing the distribution of the and it is vain to look for authentic facts on this point 
latter, however, he confounds the vena cava and pulmonary before the foundation of the Ptolemaic dynasty of sovereigns 
artery, and, as might be expected, he confounds the in Egypt. This event, which, as is generally known, 
ramifications of the fonner with those of the arterial tubes succeeded tlie death of Alexander, 320 years before the 
in general. While he represents the lung to be liberally Christian era, collected into one spot the scattered embers 
supplied with blood, he describes the brain as an organ of literature and science, which were beginning to languish 
almost destitute of tliis fluid. His account of the distribu- in Greece under a weak and distracted gov'ernment and an Aloxaa- 
tion of the aorta is wonderfully correct. Though he does unsettled state of society. The children of her divided dnau 
nut notice the cooliac, and remarks that the aorta sends no states, whom domestic discord and the uncertainties of 
direct branches to the liver and spleen, he had observed war rendered unhappy at home, wandered into Egypt, 
the mesenteric, the renal, and the common iliac arteries, and found, under the fostering hand of the Alexandrian 
It is nevertheless singular that though he remarks parti- monarchs, the moans of cultivating the sciences, and 
cularly that the renal branches of the aorta go to the repaying with interest to the country of Thoth and Osiris 
substance and not the priv/s (koiXiu) of the ladney, ho the benefits which had been conferred on tlie infancy of 
appears to mistake the ureters for branches of the aorta Greece by Thales and Pythagoras. Alexandria became in 
Of the nerves (vevpa) he appears to have the most confused this manner the repository of all the Icaniing and know- 
notions. Making them arise from the heart, which ho ledge of the civilised world ; and wdiile other nations were 
says has nerves (tendons) in its largest cavity, he represents sinking under the effects of internal animosities and mutual 
the aorta to be a nervous or tendinous vein {vevpwBvjs dissensions, or ravaging the earth with the evils of war, 
tfikifts). By and by, afterwards saying that all the articu- the Egyjitian Greeks kept alive the sacred flame of 
l.itcd bones are connected by nerves, he makes thorn the science, and preserved mankind from relapsing into their 
same as ligaments, original barbarism. Those happy effects are to be ascribed 

He distinguishes the windpipe or air-holder (Spr^pLa) in an emiuent dcgi’co to the enlightened government and 
from the oesophagns, because it is placed before tho latter, liberal opinions of Ptolemy Sotor, and his immediate 285 
because food or drink passing into it cause.s distressing succcssora Pliiladolplius and Euergetes. The two latter 
<‘ough and suffocation, and because there is no passage princes, whoso authority was equalled only by the zeal with 
from tlie lung to the stomach. Ho know the situation and which they patronised science and its professors, wore the 
use of the epiglotti.s, seems to have had some indistinct first who enabled physicians to dissect tho human body, 
notions of tho laiynx, represents the windpipe to be neces- and prevented the prejudices of ignorance and superstition 
aary to convey air to and from the lungs, and appears to from compromising the welfare of the human race. To 
have a tolerable understanding of the stnicturo of tlie this happy circumstance Herophilus and Erasistratus are 
lungs. He repeatedly represents the heart, tho shape and indebted for the distinction of being known to posterity as 
site of which ho describes accurately, to be the origin of the first anatomists who dissected and described the parts 
the blood-vessels, in opposition to those who made them of the human body. Both those physicians flourished 
descend from the head ; yet, though he represents it as under Ptolemy Sotor, and probably Ptolemy Philadelphus, 
full of blood and the source and fountain of that fluid, and were indeed the principal supports of what has been 
and even .speaks of the blood flowing from the heart to the named in medical history tbe Alexandrian School, to which 
veins, and thence to every part of the body, ho says their reputation seems to have attracted numerous pupils, 
nothing of tlie circular motion of the blood. The diaphragm But though the concurrent testimony of antiquity assigns 
ho distinguishes by tlie name Std^aijaa, and vrotiofia. With to these physicians the merit of dissecting the human body, 
tho liver and spleen, and the whole alimentary canal, he lime, which wages endless war with tlie vanity and 
seems well acquainted. The several parts of the quadruple ambition of man, has dealt hardly with tlie monuments of 
stomach of the ruminating animals are distinguished and their lahoiu’s. As the works of neither have been preserved, 
named ; and he even traces the relations between the teeth great uncertainty prevails as to the respective merit® of 
and the several forms of stomach, and the length or brevity, these andent anatomists; and all that is now known of 
the simplicity or complication, of the intestinal tube, their anatomical researches is obtained from the occasional 
Upon the same principle he totinguishos the jejvmm notices of Galon, Oribasius, and some other writers. From 
(7 i^trns), or the empty portion of the small intestines in these it appears that Erasistratus recognised the valves of EraaSs- 
animals(To a'T€poi/Xe7rTov),theccpct(TO(Tv^X6vrt kcu. oy/ccoSes), the heart, and distinguished them by the names of trimspid 
the colon (to kGXov), and the sigmoid flexure ( areumepov and sigmoid; that he studied particularly tho shape and ’ 
•ftti dkLyfxevav). The modern epithet of rectum is tho literal structure of the brain, and its divisions, and cavities, and 
translation of his description of the straight progress (eiidv) membranes, and likened the convolutions to the folds of 
of the bowel to the anus (wpoKrii?). Ho knew the nasal the jejunum ; that he first formed a distinct idea of the 

I. — rot 
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nature of tie nerveSj •wliich he made issue from the brain ; to the situation of the liver, the spleen, the kidneys, and 
and that he discovered lymphatic vessels in the mesentery, the stomach. He appears, however, to have been unaware 
first in brute animals, and afterwards, it is said, in man. of the distinction of duodenum or twelve-inch bowel, 

Ho appears also to have distinguished the nerves into already admitted by Herophilus, and represents the stomach 
those of sensation and those of motion. as directly connected by means of the pylorus with the 

Hero- Of Herophilus it is said that he had extensive anatomical jejunum or upper part of the small intestine, 
phiias. knowledge, acq^uired by dissecting not only brutes but The 7th and 8th books, which are devoted to the 
human bodies. Of these he probably dissected more than consideration of those diseases which arc treated by manual 
any of lus predecessors or contemporaiies, Devoted to operation, contain sundry anatomical notices necessary to 
the assiduous cultivation of anatomy, he appears to have explain the nature of the diseases or mode of treatment, 
studied with particular attention those parts which were Of the,se, indeed, the merit is unequal ; and it is not 
least understood. He recognised the nature of the pul- wonderful that the ignorance of the day prevented Celsiis 
monaiy artery, which ho denominates arteriousvem; he from understandmg rightly the mechanism of the pathology 
knew the vessels of the mesentery, and sheaved tliat they of hernia He appears, however, to have formed a 
did not go to the vena portes, but to certain glandular tolorably just idea of the mode of cutting into the urinary 
bodies j and he first applied the name of tioelve-inch or bladder; and even his obstetrical instructions show that 
duodemn (SuSeKaSd/auXos) to that part of the alimentary his knowledge of the uter^, vagina, and appendages was 
canal which is next to the stomach. Like Erasnstratus, he not contemptible. It is in osteology, however, that the 
appeal’s to have studied carefully the configuration of the information of Celsus is chiefly conspicuous. He enume- 
lirain ; and though, like bim, he distinguishes the nerves rates the sutures and several of the holes of the cranium, 
into those of sensation and those of voluntary motion, lie and describes at great length tlm superior and inferior 
adds to them the ligaments and tendons. A tolerable maxillaiy bones and the teeth With a good deal of care 
d'Mcription of the liver by this anatomist is preserved in he describes the vortebrse and the ribs, and gives very 
i!iq writings of Galen. He first applied the name of briefly the situation and shape of the scapula, humerus, 
'haloid or vascular membrane to that which is found in radius, and ulna, and even of the carpal and metacarpal 
tl'o cerebral ventricles; he knew the straight venous sinus bones, and then of the difierent bones of the pelvis and 
which still bears his name ; and to Hm the linear farrow lower extremities. He had formed a just idea of the 
at the bottom of the fourth ventricle is indebted for its articular connections, and is desirous to impress the fact 
name of calamus scriptorius. that none is formed ivithout cartilage From his mention 

Tlie celebrity of these two great anatomists afipears to of many minute holes (multa ei tenuia foramina), in tho 
liave thrown into the shade for a long period the names recess of the nasal cavities, it is evident that ho wa.9 
of all other inquirers ; for, among their numerous and acquainted with the perforated plate of the etlimuid bone ; 
nther celebrated successora in the Alexandiian school, it is and from saying that tho straight part of tho auditory 
impossible to recognise a name which is entitled to dis canal becomes flexuoiis, and terminates m nimierous minute 
liuction in the history of anatomy. In a chasm so wide cavities [mulU et tenuia fos'amina diducitur), it is inferred 
it 13 not uninteresting to find, in one who combined the by Portal that he knew the semicircular canals, 
characters of the greatest orator and philosopher of Romo, Though the wntmgs of Celsus show that ho cultivated 
the most distinct traces of attention to anatomical know- anatomical knowledge, it does not appear that the science 
lodge Cicero, in his treatise Be Fatura Beorum, in a wsa much studied by the Romans; and there is reason to 
.i short sketch of physiology, such as it was taught by believe that, after the decay of tho school of Alcxaiidna, 
Aristotle and his disciples, introduces various anatomical it knguished in neglect and obscurity. It is at least 
notices, from which the classical reader may form some certam that the appearance of Mannus during tho reign of 
idea of the state of anatomy at that time. The Roman Kero is mentioned by authors as an era remarkable for 
omtor appears to have formed a pretty distinct idea of the anatomical inquiry, and that this person is dislmgui.slK‘cl 
shape and connections of the uundpipe and lungs; and by Galen as the restorer of a branch of knowledge which 
though he informs his readers that he knows the alimentary had been before him suffered to fall into undeserved 
cam,l, he omits the details through motives of delicacy, neglect. From Galen also we learn that Hraiimis gave an 
111 imitation of Aristotle, he talks of the blood being con- accurate account of the muscles, that he studied parliciiliuly 
rcyed by the veins (venoe), that is, blood-vessels, through the glands, and that he discovered those of tlie.nio.sunlery. 
the body at largo; and, like Pituxagoras, of the air inhaled He Axed the number of nerves at seven ; ho ol).sprvc<I the 
by the lungs being conveyed through the arteries. palatine nerves, which ho rated as the fouifli pair; and 

Aretseus, though chiefly known as a medical author, described as the fifth the auditory and facial, wliicli Ik* 

makes some observations on the lung and the pleura, regards as one pair, and the hypoglossal as tho si.vth. 
maintains the glandular structure of the kidney, and Kot long after Marinus appeared riuffus of EphcHU.s. a Unffoc. 

describes the anastomosis or communications of the capil- Greek physician, who in the reign of Trajan was much 

lary extremities of the vem cava with those of the attached to physiology, and as a meams of cultivating tin's 
portal vein. ^ science studied Comparative Anatomy, and inailu .sundry 

CeiMi<!. The most valuable depository of the anatomical know- c^erimeiits on living animals. Of the anatomical writings 
5 J E c — ledge of these times is the work of Celsus, one of the of this author there remains only a list or catidogmo of 
* A-D* most judicious medical authors of antiquity. He left, names of different regions and jiarts of the aniiual liody. 
indeed, no express anatomical treatise; but from the He appears, however, to’ have directed attontioii i>artictt- 
introductions to the 4th and 8th books of his work, Be larly to the tortuous course of the uterine ves.scl.s, and to 
Medidna, with incidental remarks in the 7th, the modern have recognised even at this early period the Fullojtian 
reader may form very just ideas of his anatomical attain- tube. Ho distinguishes tho nerves into those of .scn.'-alion 
nicnts. From these it appears that Celsus was well and those of motion. Ho knew the recurrent nerve. Tli-i 
acquainted with the windpipe and lungs and the heart; name is further associated with the ancient experiment of 
with the difference between the windpipe and ceso- compressing in tho situation of the carotid arteries thu 
phagus (stomachus), which leads to the stomach {ventri- pneumogastric nerve, and thereby inducing insensibility 
culm); and with the shape, situation, and relations of the and loss of voice. 

diajihragm. Ho enumerates also the principal facts relating Of all the authors of antiquity, however, none possesses 
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so just a claim to the title of anatomist as Claudins Galeiras, 
the celebrated physician of Pergamns, who was born about 
the 130th year of the Christian era, and lived tinder the 
reigns of Hadrian, the Antonines, Commodus, and Scverus. 
He was trained by his father Nicon (whose memory ho 
embalms as an eminent mathematician, architect, and 
astronomer) in all the learning of the day, and initiated 
particularly into the mysteries of tlie Aristotelian philo- 
sophy. In an order somewhat whimsical he afterwards 
studied philosophy successively in the schools of the Stoics, 
the Academics, the Peripatetics, and the Epicureans. When 
he was seyenteon years of age, his father, he informs ns, was 
admonished by a dream to devote his son to the study of 
medicinoj but it was fully two years after that Galen 
entered on this pursuit, under the auspices of an instractor 
whose name he has thought proper to conceal. Shortly 
.iftcr he betook himself to the study of anatomy under 
Satyrus, a pupil of Quintus, and of medicine under Stra- 
toniciis, a Hippocratic physician, and /Eschrion, an ompuic. 
Ho had scarcely attained the ago of twenty when ho had 
occasion to deplore the loss of the first and most affectionate 
guide of his studies; and soon after he proceeded to 
Smyrna to obtain the anatomical iustmetions of Pclops, 
who, though mystified by some of the errors of Hippocvatcs, 
is commemorated by his pupil as a skilful anatomist. 
After this he appears to have visited various cities cHs- 
tinguishod for philosophical or medical teachers; and, 
finally, to have gone to Alexandria -with the new of 
cultivating more accurately and intimately the study of 
anatomy under Huraclianus. Hero ho remained till his 
twenty-eighth year, when lie regarded himself as po.sscssed 
of all the knowledge then attaiuablo through the medium 
of teachers. lie now roturiiod to Porgamus to oxorciso 
tlie art which ho had so anxiously studied, and received, 
in his twonly-iiiutli year, an unofjnivocal testimony of the 
coulidcnco which his fcllow-citizons reposed in his skill, liy 
being intnistud with the treatment of the wounded gladu- 
tois ; and in this capacity he is said to have treated wounds 
with success which were fatal under former treatment. A 
.seditious tumult aiipears to havo caused him to form the 
rosoluLiun of quitting Porgamus and proceeding to Pionio, at 
the ago of thirty-tii o. Iloro, liowovnr, ho remained only five 
years; and relurniiig once mure to rergamus, after travelling 
Ibr some time, finally settled in Homo as physician to the 
Emperor Commodus. Tho anatomical writings ascribed to 
Galen, which are numerous, are to bo vimved not merely 
as the result of personal research and information, but as 
tho common depository of tho anatomical knowledge of 
the day, and as combining all that ho had learnt from tho 
several teachers under whom he successively studied with 
whatever personal investigation enabled him to acquire. 
It is on this account not always easy to distinguish what 
{ lalou had himself ascertained by personal research from 
tliat which was known by other anatomists. This, however, 
though of moment to the histoiy of Galon as an anatomist, 
is of little consequence to tho sciouco itself ; and from the 
anatomical remains of this author a pretty just idea may 
be fonned both of the i>rogress and of the actual state of 
the science at that time. 

Tho osteology of Galen is undoubtedly tho most perfect 
of tho departments of the anatomy of the ancients. Ho 
names and diatinguishes tho bones and sutures of tho 
cranium nearly in tho same manner as at present. Thus, 
ho notices the quadrilatoral shape of the parietal bones ; 
ho distinguishes tho squamous, the styloid, the mastoid, 
and tho petrous portions of the temporal bones; and ho 
remarks the pccuMar situation and shape of tho sphenoid 
bone. Of tho ethmoid, which he omits at first, ho after- 
wards speaks more at largo in another treatise. Tho malar 
he notices under tlie name of zygomatic bone ; and be 


describes at len^h the upper maxillary and nasal bones, 
and the connection of the former with the sphenoid. He 
gives the first clear account of tho number and situation 
of the vertebras, which he divides into cervical, dorsal, and 
Imibar, and distinguishes from the sacrum and coccyx. 
Under tho head Bones of the Thorax, he enumerates the 
slcraum, the ribs (at vXevpoi), and the dorsal vcrtcbim, the 
connection of which with the former he designates as a 
vaiiety of diarthrosis. The description of tho hones of the 
extremities and their articulations concludes the treatise. 

Though in myology Galon appears to less advantage 
than in osteology, ho nevertheless had carried this part of 
anatomical knowledge to greater perfection than any of his 
predecessors. He describes a frontal muscle, the six 
miLsclcs of the eye, and a seventh proper to animals ; a 
muscle to each ala nasi, four muscles of the lips, tho thin 
cutaneous muscle of the neck, which he first termed 
platfjsma myoklcs, or muscular expansion, two muscles of 
the ej^clicls, and four pairs of muscles of the lower jaw — the 
temporal to raise, the mas>sctor to draw to one side, and 
tivo depressors, coiTespoiiding to the digastric and internal 
pterygoid muscles. After speaking of the muscles which 
move the head and tho scapula, he adverts to those by 
wliich the windpipe is opened and shut, and the intrinsic 
or proper muscles of the larpix and hyoid bone. Then 
fuUow those of fcho tongue, phaiynx, and neck, those of the 
upper extremities, the trunk, and the lower extremities 
.successively; and in the course of this de.scription ho 
swoms so little from the actual facts that most of the 
iiamos by wliich ho distinguishes tho jirincipal nnisclea 
liavo been retained by tho best modern anatomists. It is 
chiefty in tho minute account of these organs, and especially 
111 roforeiico to tho mmulor muscle.?, that he appears 
inferior to tho modcras. 

Tho aiigiulogical knowledge of Galen, though vitiated 
by tho erroneous physiology of the times and ignorance of 
tho .separate uses of the ailerios and veins, exhibits, never- 
theless, some accurate fact.s which show tho diligence of 
the author in dissection Tluiugb, in opposition to the 
opinions of Praxagoras and Erasistratus, ho proved that 
the arierio.s ni the living animal contain not air but blood, 
it does not appear to havo occurred to him to determine in 
what direction the blood flows, or whether it was movable 
or stationaiy. Heju’cscnling the left ventricle of the heart 
as tho common origin of all the arteries, though he is 
misled by tho pulmonary artery, ho nevertheless traces the 
distribution of the branches of the aorta with some accuracy. 
Tlie vem azygos also, and the jugular veins, havo contri- 
buted to add to the confusion of liis description, stud to 
render his angiology the most imperfect of his works. i 

In neurology we find him to be the author of the dogma 
that tho brain is the origin of the nerves of sensation, and 
the spinal chord of those of motion ; and ho distinguishes 
tho former from the latter hy their greater softness or less 
consistence. Though ho admits only seven cerebral pairs, 
he has tho merit of distinguishing and tracing tho distribu- 
tion of the greater part of both classes of nerves with great 
accuracy. His description of the brain is derived from 
dissection of tho lower animals, and his distinctions of the 
several parts of tho organ have been retained by modem 
anatomists. His mode of domonstratiug this organ, which 
indeed is clearly described, consists of five different steps. 
In tho first tho bisecting membrane — i.e, the falx 
&XOTo/xovora)— and thoconnectinghlood-vessels are removed ; 
and the dissector, commencing at the anterior extremity 
of the great fissure, separates the hemispheres gently as far 
as the toredar, and exposes a smooth surface (t^ 

TwXiflSi/ Tos olxav), the mesolobo of the modems, or the 
middle band. Inthe second he esqioses by successive sectiom* 
the ventricles, the choroid plexus, and the middle partition, 
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The third exhibits the pineal body (cr5/xa Kmoei^k) or 
couarium, concealed by a membrane with numerous veins, 
n-ipnnino; that part of the plexus which is now kno^ 
by the name of velum int&'positum^ and a complete view 
of the ventricles. The fourth unfolds the third ventricle 
(tIs aXK-q rpvrt] Koikia), the communication between the 
two lateral ones, the arch-Mre body (o-G/xa i/raXiSoetSes) 
fornix, and the passage from the third to the fourth 
ventricle. In the fifth he gives an accurate description of 
the relations of the third and fourth ventricle, of the 
situation of the two pairs of eminences, nates {ykovra) and 
testes (8tSuju,ta or opx^vs), the scolecoid or worm-like process, 
anterior and posterior, and lastly the linear furrow, called 
by Herophilus calamus scrifitorius 

In the account of the thoracic organs equal accuracy 
may be recognised. He distinguishes the pleura by the 
uame of inclosing membrane {vprfv inre^tuKuis, memhrana 
sucangens), and remarks its similitude in structure to that 
Ilf the peritoneum, and the covering which it affords to all 
the organs. The pericardium also ho describes as a membran- 
ous sac with a circular basis corrasponding to the base of 
the heart, and a conical apex ; and after an account of the 
tunics of the arteries and veins, he speaks shortly of the 
lung, and more at length of the heart, which, however, he 
takes some pains to prove not to be muscular, because it is 
harder, its fibres arc differently arranged, and its action is 
incessant, whereas that of muscle alternates with the state 
of rest ; he gives a good account of the valves and of the 
vessels ] and notices especially the bony ring formed in the 
heart of the horse, elephant, and other large animals. 

The description of the abdominal organs, and of the 
kidneys and urinary apparatus, is stiU more minute, and 
ill general accurate. Our limits, however, do not permit 
us to give auy abstract of them; and it is sufficient in 
general to say that Galen gives correct views of the 
arrangement of the peritoneum and omentum, and distin- 
guikhes accurately the several divisions of the alimentary 
canal and its component tissnes. In the liver, which he 
allows to receive an envelope from the peritoneum, he 
admits, in imitation of Erasistratus, a proper substance or 
parencJii/ma, interposed between the vessels, and capable 
of removal by suitable dissection. His description of the 
organs of generation is rather bnef, and is, like most of Ms 
anatomical sketches, too much blended with physiological 
dogmas. 

TMs short sketch may communicate soino idea of the 
condition of anatomical knowledge in the days of (Men, 
who mdeed is justly entitled to the character of rectifying 
and digesting, if not of creating, the science of anatomy 
among the ancients. Though evidently confined, perhaps 
entirely by the circumstances of the times, to the dissection 
of brute animals, so indefatigable and judicious was he in 
the mode of acquiring knowledge, that many of his names 
and distinctions are stUl retained with advantage in the 
writings of the moderns. Galen was a practical anatomist, 
and not only describes the organs of the animal body from 
actual dissection, but gives ample instructions for the 
proper mode of exposition. His language is in general 
clear, Ms style as coirect as in most of the authors of 
the same penod, aud his manner is animated. Eew 
passages in early science are indeed so interesting as the 
description of the process for demonstrating the brain and 
other internal organs wMch is given by this patient and 
enthusiastic observer of nature. To some it may appear 
absurd to speak of anything like good anatomical descrip- 
tion in an author who writes in the Greek language, or 
anylMng like an interesting and correct manner in a 
writer who flourished at a period when taste was depraved 
or extinct and literature corrupted, — ^when the philosophy 
of Antoninus and the mild virtues of Aurelius could do 


little to soften the iron sway of Lucius Verus and Corn- 
modus; but the habit of faithful observation in Galon 
seems to have been so powerful that, m the description of 
material objects, Ms genius invariably rises above the 
circumstances of his age. Though uot so directly con- 
nected with tMs subject, it is nevertheless proper to 
mention that he appears to have been the first anatomist 
who can be said, on authentic grounds, to have attcmiited 
to discover the uses of organs by rivisection and expen- 
ments on living animals. In this manner ho ascertained 
the position and demonstrated the action of the heart ; and 
he mentions two instances in wMch,in consequence of disease 
or injury, he hod an opportunity of observing the motions 
of this organ in the human body. In short, without eulogis- 
ing an ancient author at the expense of critical justice, or 
commending his anatomical descriptions as superior to those 
of the modems, it must be admitted that the anatomical 
writmgs of the physician of Perganius form a remarkable 
era m1:li0 Mstory of the science; and that by diligence in 
dissection and accuracy in description he gave the science 
a degree of importance and stability which it Las retained 
through the lapse of many centuries. 

The death of Galen, wMch took place at Perganius in 
the ninetieth year of Ms age and the 193d of the Christian 
era, may be regarded as the downfall of anatomy in ancient 
times. After this period we recognise only two names of 
any celebrity in the Mstory of the science — those of 
Soranus and Oribasius, with the more obscure ones of 
Meletius and TheopMJus, the latter the chief of the 
imperial guard of Heraclius, 

Soranui^ who was an Ephesian, and flourished under 
the emperors Triyan and Hadrian, distinguished himself 
by Ms researches on the female organs of generation. Ho 
appears to have dissected the human subject; and iMs 
perimps is one reason why Ms descriptions of thc.se parts 
are more copious and more accurate than those of Galen, 
who derived his knowledge from the bodies of the lower 
animals. He denies the existence of the hymen, but 
describes accurately the clitoris. Soranus the auatomi.st 
must be distinguished from the physician of that name, 
who was also a native of Ephesus. 

Onbasius, who was horn at Perganius, is said to ham Onbashn. 
been at once the friend and physician of the Emperor 
Julian, and to have contributed to the elevation 
that apostate to the imperial throne. For this he appears 
to have suffered the jainishmcnt of a tenqiomiy exile 
under Valens and Valentinian ; but ivas .soon recalled, and 
hved in great honour till the period of Ms dc-atli. lly 
Le Clerc, Orihasius is regained as a compiler; and indeed SS7. 
liis anatomical writmgs bear so close a coiTo.spondcncc with 
those of Galen that the character is not altogether grouinl- 
less. In various points, uevcrtlicle,ss, he has rendered the 
Galenian anatomy more accurate ; aud ho has di.stinguished 
Mmself by a good account of the salivary glaiuls, which 
were overlooked by Galen. 

To the same period generally is referred the Anatomical 
Introduction of an anonymous author, first published in 
1618 by Lauremberg, and more recently by Bcniard. It 
is to be regarded as a compilation formed on the model of 
Galen and Onbasius. The same character i.s applieublo to 
the treatises of Meletius and Theophilus. 

The decline indicated by these languid offort.s sofni .sunk 
into a state of total inactivity ; and the unsettled state 
of society during the latter ages of the Homan empire 
was extremely unfavourable to the successful cultivation 
of science. The sanguinary conflicts in wMdi the .southern 
countries of Europe were repeatedly engaged with their 
northern neighbours, between the second and eighth cen- 
turies, tended gradually to estrange their minds from 
science pursuits ; and the hordes of barbarians by which 
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tiio Eoman ampire was latterly overrun, while they urged 
them to the necessity of making hostile resistance, and 
adopting means of self-defence, introduced such habits of 
ignorance and barbarism, that science was almost univer- 
sally forgotten. While the art of healing was professed 
only by some few ecclesiastics or by itinerant practitioners, 
anatomy was utterly neglected ; and no name of anatomical 
celebrity occurs to diversify the long and uninterestmg 
period commonly distinguished as the Daik Ages. 

Auatouiical learning, thus neglected by European nations, 
is believed to have received a temporary cultivation from 
the Asiatics. Of these, several nomadic tribes, Icnown to 
Europeans under the general denomination of Arabs and 
Saracens, had gradually coalesced under various leaders; 
and by then habits of endurance, as well as of enthusiastic 
valour in successive expeditions against the eastern division 
of the Eoman empire, had acquii-ecl such mihtary reputation 
as to render them formidable wherever they appeared. 
After a century and a half of foreign warfare or mtenial 
animosity, uudor the successive dynasties of the Oimniads 
and Abbassides, in which the propagation of Islamism was 
the pretext for tho extinction of loaruing and civilisation, 
and the most remorseless system of rapine and destruction, 
the Saracens began, under the latter dynasty of princes, to 
recognise the value of science, and especially of that which 
prolongs life, hc*als disease, and alleviates the pain of 
wounds and injuries. The caliph Almausor combined with 
lua official knowledge of Moslem law tho successful cultiva- 
tion of astronomy, hut to his grandson Almamun, the 
seventh punco of the hue of the Abbassides, belongs tho 
merit of uiidei talcing to render his subjects philosophers and 
physicians. By the dii-eclious of this prince tho works of 
the Greek and Eoman authors were tiunslated into Arabic; 
and the favour and munificence with which literature and 
its professors wore patronised speedily raised a succession 
of learned Arabians. The residue of the rival family of 
the Oinmiads, already settled in Spain, was prompted by 
motives of rivalry or honourable ambition to adopt tho 
same course ; and while tho academy, hospitals, and hhrary 
of Baghdad boro testimony to the zeal and liberality of the 
Abbassides, the niunifieeiice of the Ominiades was not le.ss 
comspieiious iii the literary institutions of Cordova, SeviUc, 
and Toledo. 

Notwithstancling the efforts of the Arabian princes, 
however, and the diligence of the Arabian physicians, little 
was done for anatomy, and the science made no substantial 
acquisition. Tho Koran denounces as unclean the per- 
son who touches a corpse; the rules of Islamism forbid 
di.ssectiou ; and whatever their instructors taught was 
ljurrowed from the Greeks. Abu-Bekr Al-Easi, Abu-Ali 
Ibn-Siiia, Abul-Cassem, and Abu-Walid Ibu-Eushd, the 
Ehazes, Avicenna, Abulcasis, and Avorrhoes of European 
authors, are their most celebrated names in medicine; yet 
to none of these can tho historian with justice asciiba any 
anatomical merit. Al-Uasi has indeed loft descriptions of 
the eye, of tho ear and its meatus, and of the heart ; and 
IbiwSina, Abul-Oasseni, and Ibn-Eoshd give anatomical 
descriptions of the parts of the human body. But of these 
the general character is, that they are copies from Galon, 
sometimes not very just, and in all instances mystified 
with a large proportion of the fanciful and absurd imag(^ 
and inflated stylo of the Arabian writers. The ^ief 
reason of their obtaining a place in anatomical history is, 
that by the influence wliich their medical authority enabled 
them to exercise in the European schools, the nomenclature 
which tliey employed was adopted by European anatomists, 
and continued till the revival of ancient learning restored 
the original nomenclature of tlio Greek physicians. Thus, 
the cervix, or nape of tho neck, is nucha; the oesophagus 
is meri; the umbilical region is suTnen or surnac ; tbe 


abdomen is mprach, the peritoneum is siphac; and the 
omentum, zirius. 

From the general character now given justice requires 
that we except Abdallatif, the annalist of Egyptian 
affairs. This author, who maintains that it is impossible 
to learn anatomy from books, and that the authority of 
Galen must yield to personal inspection, informs ua that 
the Moalom doctors did not neglect opportunities of study- 
ing the bones of the human body in cemeteries ; and that 
he himself, by once examining a collection of bones in this 
manner, ascertained that the lower jaw is formed of one 
piece; that the sacrum, though sometimes composed of 
severd, is most generdly of one; and that Galen is 
mistaken when he asserts that these bones are not single. 

The era of Saracen leannng extends to the 13th century ; School of 
and after this we begin to approach happier times. The Bologna, 
umversity of Bologna, which, as a school of literature and 
law, was already celebrated in tbe twelfth century, became, 
m the course of the following one, not less distinguished 
fur its medical teachers. Though the misgovernment of 1222-24 
the municipal nxlers of Bologna had disguated both teachers 
and students, and given rise to the foundation of similar 
institutions in Padua and Naples, — and though the school 
of Salerno, in the territory of the latter, was stiU in high 1241 ti, 
repute, — ^it appears, from the testimony of Sarti, that 
medicine was in the highest esteem m Bologna, and that 
it was in such perfection as to require a division of its 
professors into physicians, surgeons, physicians for wounds, 
barber-surgeons, oculists, and even some others. Notwith- 
standing these mdicatioiis of refinement, however, anatomy 
was manifestly cultivated rather as an appendage of surgery 
than a branch of medical science ; and, according to the 
testimony of Guy de Chauliac, the cultivation of anatomical 
knowledge was confinocl to Punger, Eoland, Jamerio, Bruno, 
and Laufrauo ; and this they borrowed chiefly from Galen. 

In this state matters appear to have proceeded with the 
medical school of Bologna till the commencement of the 
fourteenth ccntuiy, when tho chcunistance of possessing a 
teacher of originaliiy enabled this university to be the 
agent of as great an iiiiprovoment in medical science as slip 
had already effected in jurisprudeiico. This era, indeed, is 
distiiiguibhed for the appearance of Mondiiio, under whose IiCoiuliao. 
zealous cultivation the science first began to rise from the 
ashes in which it had been buried. This father oE modern 
anatomy, who taught in Bologna about the year 1315, 
quickly drew the curiosity of the medical profession by 
well-ordered demonstrations of the different parts of the 
human body. In 1315 he dissected and demonstrated the 
parts of the human body in two female subjects ; and in 
the course of tho following year he accomplished the same 
task on the pereou of a single female. But while he seems 
to have had sufficient original force of intellect to direct 
his own route, Eiolan accuses him of copying Galen ; and 
it is certain that his descriptions are corrupted by the 
barbarous loaveu of the Arabian schools, and his Latin 
defaced by the exotic nomenclature of Ibn-Sina and Al- 
lUuji. He died, according to Tiraboschi, in 1325. 

Mondino divides the body into three cavities (ventres), 
the upiier containing the animal members, as the head, the 
lower containing the natural members, and the middle 
contjuning the spiritual members. Ho first describes the 
anatomy of tho lower cavity or the abdomen, then proceeds 
to the middle or thoracic organs, and concludes with the 
upper, comprising the head and its contents and append- 
ages. His general manner is to notice shortly the situation 
and shape or distribution of textures or membranes, and 
tiicn to mention the disorders to which they are subject. 

The peritoneum he describes under the name of sipluie, in 
imitation of the Arabians, the omentum under that of 
zithns, and the mesentery or ewlmrus as distinct from 
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botL In speaJdng of the intestines he treats first of I his name from the inglorious obscurity in which tlie 


the rectum, then the colon, the left or sigmoid flexure of 
which, as well as the transverse arch and its connection 
with the stomach, he particularly remarks j then the caecum 
or monoculus, after this the small intestines in general 
under the heads of ileum and jejunum, and latterly the 
duodenum, making in aU six bowels. The liver and its 
vessels are minutely, if not accurately, examined j and the 
am, under the name cUlis, a corruption fiom the Greek 
KoCh}, is treated at length, with the emulgcnts and kidneys. 
His anatomy of the heart is wonderfully accurate j and it 
is a remarkable fact, which seems to be omitted by all 
subsepent authors, that his description contains the rudi- 
ments of the circulation of the blood. “Postea vero 
versus pulmonem est aliud orificium ven® ai’teiialis, qu® 
’oortaJi sanguinem ad pulmonem a corde ; quia cum pulmo 
deserviat cordi secundum moclum dictum, ut ei recompenset, 
cor ei trajmiittit sanguinem per hanc venam, qu® vocatur 
vena arterialis; est vena, quia portat sanguniem, et arteriahs, 
quia habet duas tunicas j et habet dnas tunicas, pmno 
quia vadit ad membmm quod existit in contmno motu, ct 
secundo quia portat sanguinem valde subtilein et cholen- 
cum.” The merit of these distinctions, however, he after- 
wards destroys by repeating the old assertion that the left 
veiitiiclo ought to contain spirit or air, which it generates 
from the blood. His osteology of the skull is erroneous. 
In his account of the cciobral membranes, though short, ho 
notices the principal characters of the dtira mafer. He 
desenbos shortly the lateral ventricles, with their anterior 
and posterior cormia, and the choroid plexus as a hlood-rcd 
substance like a long worm. Ho then speaks of the tim’d 
or middle ventricle, and one posterior, which seems to 
correspond with the fourth j and describes the lufnndibulum 
under the names of lacuna and emlotmu In the base of 
the organ he remarks, first, two mammillary caruncles, the 
optic nerves, which he reckons the firs>t pair ; the ociilo- 
muscular, which he accounts the second j the third, which 
appears to be the sixth of the moderns j the fourth] the 
fifth, evidently the seventh; a sixth, the nervus vagus; 
and a seventh, which is the ninth of the moderns. Not- 
withstanding the misrcpresenhitioiis into which this early 
anatomist was betrayed, liis book is valuable, and lias been 
illustrated by tlie successive comineiitarics of AcMllini, 
Bereiiger, aud Dryander. 

1480. Mattliesv do Gradibus, a native of Gradi, a town in 
Priuli, near Milan, distinguished himself by composing a 
series of treatises on the anatomy of various pai-ts of the 
human body. He is the first who represents the ovaiies 
of the female in the correct light in which they were 
subsequently regarded by Steno. 

Objections similar to those already urged in speaking of 
Mondino apply to another eminent anatomist of those 

14P5. times, Gabriel de Zerbis, who floui’ishod at Verona 
towards the condusion of the 15th century, is celebrated 
as the author of a system in which he is obviously more 
anxious to astonish his readers by the wonders of a verbose 
aud compheated style than to instruct by precise and faithful 
description. In the vanity of his heart he assumed the 
title of Medicus Theorunis ; but though, like Mondino, he 
derived his information from the dissection of the human 
subject, he is not entitled to the merit either of draoibing 
truly or of adding to the knowledge previously acquired. 
He is snponor to Mondino, however, in Imowing the 
olfactory nerves. 

ffSSo in tlie history of the science, and more distin- 

1403-1612. any of this age in the history of cerehi-al 

anatomy, Alexander Achilliiii of Bologna, the pupil and 
commentator of Mondino, appeared at the close of the 15th 
century. Though a follower of the Arabian school, the 
assiduity with which he cultivated anatomy has rescued 


Arabian doctors have la general slumbered. He is 
known in the history of anatomical discovery as the first 
who diacribed the two tympanal bones, termed malleus 
and incus In 1303 he showed that the tarsus consists of 
seven hones ; he rediscovered the fornix and the infundi- 
bulum ; and he was fortunate enough to observe the course 
of the cerebi-al cavities into the inferior cmim, and to 
remark peculiarities to W’hich the anatomists of a future 
age did not advert. He mentions the orifices of the ducts, 
afterwards described by Wharton. He knew the ilco-c®cal 
valve ; and his description of the duodenum, ileum, and 
colon shows that he was better acquainted with the site 
and disposition of those bowels than any of his preclecessora 
or contemporaries. 

Not long after, the science boasts of one of its most Bereagoi, 
distinguished founders. James Beronger of Carjii, in the 1518. 
Modenese territory, flourished at Bologna at the beginning 
of the Ifith century. In the annals of medicine his name 
will be remembered not only as the most zealous and 
eminent in cultivating the anatomy of the human body, 
but as the first physician who was fortunate enough to 
calm the alarms ^ Europe, suffering under the ravages of 
syiihilis, then raging with uncontrollable virulence. In 
the former character ho surpassed both predecessors and 
contemporaries ; and it was long before the aimtomists of 
the following age could boast of equalling him. His 
assiduity was indefatigable; and he declares that ho 
dissected above one hundred human bodies. He is the 
author of a comiicndium, of several treatises which he 
names Introductions (Isagogcc), and of conmientaries on 
the treatise of Mondino, in -wliich he not only rectifies 
the mistakes of that anatomist, but gives minute and in 
general accurate anatomical dcsciipiioiis. 

He is the first who undertakes a systematic view of the 
sevoi'al lextui’cs of uliich the human body is composed; 
aud ill a prchmiiiaiy coinmontary he treats sncce.ssively of 
the anatomical characters and proiicilics of fat, of mem- 
brane in general {panniculus), of flesh, of nerve, of villus or 
fibre {Mum), of ligament, of sinew or tendon, and of imiscltj 
in general. He then proceeds to dosenbe with considorahlo 
precision the muscles of the abdomen, and illustnitos their 
site and connections by ■woodcuts, which, llmugh nide, 
are spirited, and show that anatomical drawing was in that 
caily age beginning to be understood. In his account of the 
lieritoneum he admits only the intestinal divi.sion of that 
membrane, and is at sfane pains to prove that Gcutilis, who 
justly adnuts the muscular division also, is in errur. Jn 
his account of the intoslincs he is the first u ho mentions ti® 
vermiform process of theemeum; he remaiks the yellow 
lint communicated to the duodenum ly the gall-bladdm-; 
and he recognises the opening of the common biliary duet 
into the duodenum {rpddam porus portans cholera ui) In 
the account of the stomach he describes the several tissuus 
of which that organ is composed, and whidi, after Alimm- 
sor, he represents to be three, aud a fourth from llio 
peritoneum; aud afterwards notices the nigoi of its villous 
surface. He is at considerable pains to c.xjtlain the <trgau.s 
of generation in both sexes, and gives a kmg account of 
the anatomy of the foetus. He wa,s the first w ho ren igrai ■ ed 
the larger proiiortional size of the cliest in the mule than 
in the feniMe, and conversely the greater capacity of the 
female than of the male pelvis. In the larynx he (lis- 
covered the two arytenoid cartilages. He gives the fimt 
good description of the thymus ; distinguishes the obliqi.e 
situation of the heart; describes tlie pericardium, and 
mamtains the uniform presence of pericardial liquor. He 
then describes the cavities of the heart ; but perjilexea him- 
self, as did all the anatomists of that ago, about the sitirit 
suuposed to be contained. The aorta he properly makea 
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to arise from the left ventricle j but confuses himself vrith 
the aHeria venalis, the pulmonary vein, and the vem arte- 
rialis, the pulmonary artery. His account of the brain is 
bettor. He gives a minute and clear account of the vent- 
ricles, remarks the corpus strkUum, and has the sagacity 
to perceive that the choroid plexus consists of veins and 
arteries; he then describes the middle or third ventricle, 
the infundibulum or laciaia of Mondino, and the pituitary 
gland j and lastly, the passage to the fourth ventricle, the 
conarium or pineal gland, and the fourth or posterior 
ventricle itself, the relations of which he had studied 
accurately. He rectifies the mistake of Mondino as to the 
olfactory or first pair of nerves, gives a good account of the 
optic and others, and is entitled to the praise of originahty 
in being the first observer who contradicts the fiction of 
the wonderful net, and indicates the principal divisions 
of the carotid arteries. He enumerates the tunics and 
humours of the eye, and gives an accomit of the internal 
ear, in which he notices the Tnalleus and imus. 

Italy long retained the distinction of giving birth to 
the first eminent anatomists in Europe, and the glory she 
acquired in the names of Mondino, Achilliiii, Carpi, and 
Massa, was destined to become more conspicuous in die 
labours of Columbus, Fallopius, and Eustachius. While 
Italy, however, was thus advancing the progress of science, 
the other nations of Europe were either in profomid 
ignorance or in the most supine indifference to the brilliant 
career of thoir zealous neighbours. The sixteenth century 
Pi-t Ill'll had coinuicncod before France began to acqmro aua- 
tomical distinction in the names of Dubois, Ferncl, and 
Etioiino; and even these cclebiatod teachers were less 
solicitous in the poisonal study of tho animal body than in 
the faithful explauation of tho anatomical ivritings of 
Galon. The infancy of the French school had to contend 
with other dillicuHios. The small portion of knowledge 
which bad been hithei'to diffused in the country was so 
inatloqiialo to eradicate the prejudices of ignorance, that it 
was either dillicult or absolutely impossible to procure 
human bodies for the purposes of science; and we are 
assured, on the testimony of Vcsalius and other competent 
authorities, that tlic practical part of aiiatoniical instruction 
was obtained entirely from the liodics of tho lower aninials. 
The woiks of the Italian anatomists were unknown; 
iiiid it is a proof of the tardy cominumcation of knowledge 
that, while the structure of the human body had been 
taught in Italy for more than a century by Mondino ami 
his followers, these anatomists are never mentioned by 
Etienne, who nourished long after. 

• Such was the aspect of the times at the appearance of 
Jacques Dubois, who, under tho Romanised name of 
Jacobus Sylvius, according to the fasliion of the day, has 
been fortunate in acquiring a reputation to which his 
researches do not entitle him. For the name of Jacques 
Dubois the history of anatomy, it is said, is indebted to 
his inordinate love of money. At the instance of his 
brother X’rancis, who was professor of eloquence in tlie 
cuUogo of Tournay at Paris, he devoted himself to the 
study of the learned languages and mathematics; but 
discovering that these elegant accomplishments do not 
invariably toward thoir cultivators with the goods of 
fortune, Dubois betook himself to medicine. Met the 
acquisition of a medical degree in the university of Mont- 
pellier, at the ripe age of fifty-one Dubois returned to Paris 
to resume a course of anatomical instruction- Here he 
tauglit anatomy to a munorous audience in the college of 
Trinquet ; and on the departure of Yidus Yidius for Italy 
wa.s appointed to succeed tliat physician as professor of 
.surgery to the Royal College. His character is easily 
estimated. With greater coarseness in his manners and 
language than even the rude state of society in his times 
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can palliate, with much varied learning and considerable 
eloquence, he was a blind, indiscriminate, and irrational 
admirer of Galen, and interpreted the anatomical and 
ph;^ological writings of that author in preference to 
giving demonstrations from the subject. Without talent 
for origuial research or discovoiy himself, his envy and 
jealousy made him detest every one who gave proofs of 
either. We are assured by Ycsalius, who was some time 
his pupil, that his manner of teaching w'as calculated 
neither to advance the science nor to rectify the mistakes 
of his predecessors. A human body was never seen in 
the theatre of Dubois; the carcases of dogs and other 
ammals were die materials from which he taught; and so 
difficult even was it to obtain human bones, that unless 
Yesalius and his feUow-Btudents had collected assiduously 
from the Innocents and other cemeteries, they must have 
committed numerous errors in acquiring the first principles. 

This assertion, however, is contradicted by Riolan, and after- 
wards by Spreiigel and Lauth, the Last of ivhom decidedly 
censures Yesalms for this ungrateful treatment of his 
mstructor. It is ceriaiii that o^jportunities of inspecting 
the human body were by no means so frequent as to 
facilitate the study of the science. Thougli Ms mention 
of injections has led some to suppose hun the discoverer 
of that art, he appears to have made no substantial addition 
to the information already acquired ; and the first acknow- 
ledged professor of anatomy to the university of Paris 
appears m history as one who lived without true honour 
and died without just celebrity. He must not be con 
founded with Franoiscus Sylrius (Do lo Bob), who is 
mentioned by Ruysch and Malacarnc as tho author of a 
pailicular method of demonstrating the brain. 

Almost coeval may bo placed Charles Etienne, a younger Etienn*! 
brother of the celebrated printers, and son to Henry, who 1508-64. 
Hellcnised the family name by the classical appellation of 
Stephen (Stsi^wos). It is uncertain whether he taught 
publicly. But his tranquillity was disturbed, and his 
piir.suits iutermpted, by the oppressive persecutions in 
which ilicir religious opinions involved tho faimly; ami 
Charles Etienne drew the last breath of a miserable life in 
a dungeon in 15G1. Etienne, though sprung of a family 
whose c]as.sical iasto has been thoir princi]).il glory, does not 
betray tho same servile imitation of the Qaleiiiau anatomy 
with which Dubois is charged. Ho appears to have been 
the firat to detect valves in the orifice of tlie hepatic veins. 

Ho was ignorant, however, of tlie re.scarches of the Italian 
anatoraisla j and his description of the brain is inferior to 
that given sixty years before by AchillinL His comparison 
of the cerebral cavities to the human ear has persuaded 
Portal that he knew the inferior cornua, the hippocampus, 
and its prolongations ; but this is no reason for giving him 
that honour to the detriment of the reputation of Achilliiii, 
to whom, so far as historical testimony goes, the first 
knowledge of this fact is due. Tho researches of Etienne 
into the structure of the" nervous system are, however, 
neither useless nor mglorious; and the circumstance of 
demonstrating a canal through the entire length of the 
spinal chord, which had neither been suspected by contem- 
poraiies nor noticed by successors till Senac made it 
known, is sufficient to place him Mgh in the rank of 
anatomical discoverers. 

The French anatomy of the sixteenth century was 
distinguished by two circumstances unfavourable lo the 
advancement of the science, — extravagant admii’ation of 
antiquity, with excessive confidence in the writings of 
Galen, and the general practice of dissecting principally 
tho bodies of the lower animals. Both these errors wore VaBdlaa 
much amended, if not entirely removed, by the exer- 1514. 
tions of a young Fleming, whose appearance forms a con- 
spicuous era in the history of anatomy. Andrew Yesalius, 
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0 natiye of Brussels, after acquiring at Louyain tlie ordinary 
classical attainments of tlie day, began at the age of foui'teen 
to study anatomy under the auspices of Dubois. Though 
the originality of his mind soon led him to abandon the 
pre 3 udices by which he was enwironed, and talce the most 
direct course for attaining a knowledge of the structure^ of 
the human frame, he neither underrated the Galenian 
anatomy nor was indolent in the dissection of brute 
animals. The difficulties, however, with which the practical 
pursuit of human anatoifiy was beset in France, and the 
dangers with which he had to contend, made him look to 
Italy as a suitable field for the cultivation of the science ; 
and in 1536 we find him at Venice, at once pursning 
the study of human anatomy with the utmost zeal, and 
requested, ere he had attained his twenty-second year, to 
demonstrate publicly in the umversity of Padua. After 
remaining here about seven years, Vesalius went by ex- 
press invitation to Bologna, and shortly afterwards to Pisa j 
and thus professor in three universities, he appears to 
have carried on his anatomical investigations and instruc- 
tions alternately at Padua, Bologna, and Pisa, in the course 
of the same winter It is on this account that Vesalius, 
though a Fleming by birth and trained originally in the 
French school, belongs, as an anatomist, to the Italian, 
and may be viewed as the first of an illustrious line of 
teachers by whom the anatomical reputation of that country 
was in the course of the sixteenth century raised to the 
greatest eminence. 

Vesalius is known as the first author of a comprehensive 
and systematic view of human anatomy. The knowledge 
with, which his dissections had furnished him proved how 
many errors wore daily taught and learned under the broad 
mantle of Qalenian authority j and _ he perceived the 
necessity of a new system of anatomical instruction, divested 
of the omissions of ignorance and the misrepresentations of 
prejudice and fancy. The early age at which he effected 
this object has been to his biographers the theme of 
boundless commendation ] and we arc told that he began 
at the age of twenty-five to arrange the materials he had 
collected, and accomplished his task ere he had completed 
his 28th year. 

Soon after this period we find him invited as imperial 
physician to the court of Charles V., where he was occupied 
in the duties of practice, and answering the various charges 
which were unceasingly brought against him by the 
disciples of Galen. After the abdication of Charles he 
continued at court in great favour with his son Philip II. 
To this he seems to have been led principally by the 
troublesome coutroveisies in which his anatomical writings 
had involved him. It is painful to think, however, that 
even imperial patronage bestowed on eminent talents does 
not insure immunity from popular prejudice j and the fate 
of Vesalius will be a lasting example of the barbarism of 
the times, and of the precarious tenure of the safety even 
of a great physician. On the preliminaiy circumstances 
authors are not agreed ; but the most general account states 
that when Vesalius was inspecting, with the consent of his 
kinsmen, the body of a Spanish grandee, it was observed 
that the heart still gave some feeble palpitations when 
divided by the knife. The immediate effects of this outr^e 
to human feelings were the denunciation of the anatomist 
to the Inquisition ; and Vesalius escaped the severe treat- 
ment of that tribunal only by the influence of the king, 
and by promising to perform a pilgrimage to the Holy 
Land. He forthwith proceeded to Venice, from which he 
sailed with the Venetian fleet, under James Malatesta, for 
Cyprus. When he reached Jerusalem, he received from 
the Venetian senate a message requesting him again to_ 
accept the Paduan professorship, which had become vacant’ 
by the death of his friend and pupil Fallopius. His j 


destiny, however, w’hicb pursued him fast, suffered him 
not again to breathe the Italian air. Alter stmggling for 
many days with adverse winds in the Ionian Sea, he was 
wreied on the island of Zante, where he quickly breathed 1664. 
his last in such penury that unless a liberal goldsmith had 
defrayed the funeral charges, his remains must have been 
devoured by beasts of prey. At the time of his death he 
was scarcely fifty years of age. 

To form a correct estimate of the character and merits 
of Vesalius, we must not compare him, in the spirit of 
modem perfection, with the anatomical authors either of 
later times or of the present day. Whoever W'Oiild frame a 
just idea of this anatomist must imagine, not a bold 
innovator without academical learning, — not a geniu.'* 
coming from a foreign country, unused to the forms ainl 
habits of Catholic Europe,— nor a wild reformer, blaming 
indiscriminately everything which accorded not with his 
opinion; but a young student scarcely emancipated from 
the authority of instructors, and whose intellect was still 
influenced by the doctrines with which it had been originally 
imbued, — a scholar strictly trained in the opinions of 
the time, living amidst men who venerated Galen as the 
oracle of anatomy and the divinity of medicine, — exercising 
his reason to estimate the soundness of the instructions 
then in use, and proceeding, in the way least likely to 
offend authority and wound prejudice, to rectify errois, 
and to establish on the sohd basis of observation the tnie 
elements of anatomical science. Vesalius bas been deno- 
minated the founder of human anatomy ; and though we 
have seen that in this career he was preceded with honour 
by Mondino and Berenger, still the small proportion of 
correct observation which their reverence for Galen and 
Arabian doctrines allowed them to communicate, will 
not in a material degree impair the original merits of 
Vesalius. The errors which he rectified and the addition.<^ 
which he made are so numerous, that it is impossible, in 
such a sketch as the present, to communicate a just idea 
of them. 

Besides the first good description of tho spheuoiil bone, 
he showed that the sternum consists of three portions and 
the sacrum of five or six; and described accurately the 
vestibule in tie interior of the temporal bone. Ho not 
only verified tie observation of Etienne on the valves of 
the hepatic veins, but he desenbed well the vena azygos, 
and discovered the canal which passes in tho foetus between 
the umbilical vein and the vem cava, since named thief us 
venostts. He described tho omentum, and its comicctjons 
with the stomach, the spleen, and tho colon ; gave tbc fimt 
correct views of the structure of the pylorus ; remarked tie 
small size of the cmcal appendix in man ; gave the first 
good account of the mediastinum and pleura, and the fullest 
description of the anatomy of the brain yet advanced. 

He appeara, however, not to have understood w'cll th<» 
inferior recesses ; and his account of the nerves is confused 
hy regarding the optic as the first pair, the third as tho 
fifth, and the fifth as the seventh. 

The lahoura of Vesalius were not limited to tho immediate 
effect produced by his owm writings. His instructions an<l 
example produced a multitude of anatomical inquirers of 
different characters and varied oelebrity, by whom the 
science was extended and rectified. Of these we cannot 
speak in detail ; but historical justice retjuircs us to notice 
shortly those to whose exertions the science of anatomy 
has been most indebted. 

Tlie fi.rst that claims attention on this account is X',ttst«shia», 
Bartholomeo Eustachi of San Severino, near Salerno, who or 
thoagh greatly less fortunate in reputation than Vesaliu-s, 
divide with him the merit of creating the science of 
human anatomy. He extended the knowledge of tho 
internal ear by rediscovering and describing correctly tlm 
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tube wMcli bears bis uaiue ; and if we admit that Ingres- 
bias anticipated Mm in tbe knowledge of tbe tluid bone of 
the tympanal caiity, the stapes, be is still tbe first who 
desciibcd tbe internal and anterior mnseles of the imlleiis, 
as also tbe stuped ins, and tbe complicated figure of tbe 
cochlea He is the first who studied accurately tbe anatomy 
of tbe teeth, and the pbenomeua of tlie fimt and second 
dentition Tlie work, however, which demonstrates at 
once the groat niont and tbe unhappy fate of Eustacbiiis 
is his Anatomical Ungravuujs, wMcb, though completed m 
15D2, nine years after the impression of the work of 
Vesalius, the author was unable to publish. First com- 
municated to the world in 1714. by Lancisi, afterwards in 
174:4 by Cajetaii Petnoh, again in 1744- by Albinus, and 
more recently at Bonn in 1790, the engra'V’iugs show that 
Eustachius had dissected with the greatest care and 
diligence, and taken the utmost pains to give just view's 
of tlie shape, size, and relative position of the organa of 
the human body. 

The first seven plates illustrate the history of the kidneys, 
and some of tlie facts relating to the stnicture of the ear 
The eighth represents the heart, the ramifications of the 
vena aiyyos, and the valve of the vena cava, named from 
the anlhor. In the seven subsequent plates is given a 
succession of different views of the viscera of the chest and 
abdomen Tlio seventeenth contains the brain and spinal 
chord j and the eighteenth more accumte views of the 
origin, course, and distribution of the nerves than had been 
given before. Fourteen plates are devoted to the muscles. 

Eustachina did not confine his resoarche.s to the study of 
relative anatomy. Ha investigated the intimate structure 
of organs with assiduity and success. IVliat was too 
minute for unassisted vision ho inspected by means of 
gla3so.s. Rtrocture which could not be uiidoi'stood in the 
recent slate, ho unfolded by macciution in different fluids, 
or rendered more distinct liy injection and exsiccation. 
The facts unfolded in those figures arc .so iuipirtant that 
it is justly rt'iiiai’kcd by Lautli, that if the author liimaclf 
had been fortunate enough to pulilish them, aiuitomy 
would have attained tlio perfection of the 18th century 
tw’o (‘cnturicrt earlier at Iciisl Tlieir .seclusion for tluit 
period 111 the pajml library lias given celebrity to many 
n.uiios whieh uouhl liavo been known only lu verifica- 
tion of the di.seovoiio.s of Euslaelinis 
f Viliiinhiis. Enstucliius w'lu the coiitcinporary of Ve.salius. Columbus 
f>2'‘b and Fallopius were his pupils. Columbus, us his immediate 
.succe.s.sor in Padua, and after ward.s a.s professor at Home, 
distinguished himself by rectifying and improving the 
anatomy of the hones ; by giving correct accoiml.'i of tlie 
shape and cavities of the heart, of the pulmonary ariciy 
and aorta and llieir valves, and tracing the course of the 
blood from the right to the left side of Ibe heart j by a 
good clcaeriptiim of the brain and its vcs.scls, and by con'cct 
uudcr.staiiding of the internal ear, and tlic firat good 
account of tlic vcntrioles of tlie lavymx. 

Pa Iqihis, Fallopius, who, after being jirofessor at Pi,sa in 115 18, and 
at Padua in loril, died at the age of forty, studied the 
general anatomy of the bonas , de-senbed better than 
heretofore the internal car, especially the tympanum and 
its osseous ring, tlie two fenestne and their communication 
with the vestibule and cochlea ; and gave the first good 
account of the stylo-mastoid hole and canal, of the ethmoid 
bone and cells, and of the lacrymal i)as.sagos. In myology 
he rectified several inlsliikus of Vesalius, He also devoted 
attention to the organs of generation in both sexes, and dis- 
covered the utero-peritoneal canal which still hoars his name. 
U »5 80. O.stcology nearly at the same time found an assiduous 
cultivator m John Philip Ingrassias, a Icanied Sicilian 
physician, wdio, in a skilful commentary on tire osteology 
of Galen, corrected numerous mistakes. He gave the first 


distinct account of the true configuration of the sphenoid 
and ethmoid bones, and has the merit of first describing 1545 
the third bone of the tympanum, called stojoes, though this 
IS also daimed by Eustaehius and Fallopius. 

The anatomical descriptions of Vesalius underwent the Aranzi 
scrutiny of various inquirers. Those most distinguished 1530-89 
by the importance and accuracy of their researches, as 
well as the temperate tone of their observations, were Julius 
CiEsar Ar.mzi, anatomical professor for thirty-two years lu 
the umversity of Bologna, and Constantio Varoli, physician 
to Pope Giegoiy XIII. To the former we are indebted 
for the first correct account of the anatomical pecuhantics 
of the foetus, and he was the first to show that the* 
muscles of the eye do not, as was falsely imagined, aaise 
from the dura niater, but from the margin of the optic hole 
He also, after cousidermg the anatomical relations of the 
cavities of the heart, the valves, and the great vessels, 
corroborates the views of Columbus legarding the course 
which the blood follows in passing from the right to the 
left side of the heart. Arana is tho first anatomist wdio 
desenhes distinctly the inferior cornua of the ventricles of 
the cerebrum, who recognises the objects by wMch they 
are distinguished, and who gives them the name by which 
they are still known (hippocampus) - and his account is 
more minute and pempicuous than that of the authors of 
the subsequent century. He speaks at large of the choroid 
plexus, and gives a particular description of the fourth 
ventricle, under the name of cistern of the ccrehellim, as a 
discovery of his own. 

Italy, though rich in anatomical talent, has piobably few Vniolms. 
greater names than that of Constantio Vai’oh of Bdogiia. ^545 
Though ho died at the early age of thirty-two, he acquired 
a roputatioa not inferior to that of the most eminent of 
Ins contemporaries. He is now known chiefly as the 
author of an opistlc, inscribed to Hicronymo Mercurial], 
on tho optic nerves, in which ho describes a new method 
of dissecting the brain, and communicates many inteiesting 
particulars relating to the anatomy of tho organ, He 
observes tho threefold division of tlie inferior surface or 
ba.se, defines the hunts of the autonor, middle, and posterior 
cnuiienccs, as marked by tho coinpartmcnls of tho skull, 
and justly remarks that tho cerebral cavities are capacious, 
communicate with each other, extending first backward 
and then forwaid, near the angle of the pyramidal portion of 
the temporal bone, and that they are folded on themselves, 
and finally lost above the middle and inferior eminence 
of the brain. He appears to have been aware that at 
this jioiut they comnranicato with the exterior or convo- 
luted surface. He recognised the impropriety of the term 
eoi'jnis callosum, seems to have knowm the communication 
called aftcrward.s foramen Monroiamm, and describes the 
hippocampus more minutely than had been previously done. 

-'imong the anatomists of the Italian school, as a pupil 1631 
of Fallopius, Eustachius, aud Aldrovaudus, is generally 
enumerated Volcher Goiter of Groningen. He distin- 
guished himself by accurate researches on tho cartilages, 
the bones, and the nerves, recognised tho value of morbid 
anatomy, and made experiments on living animals to ascer- 
tiiin the action of tlie heart and the influence of the brain. 

The FriUefull and N&icssat'y Brief e Worhe of John Halle 
(1565), and The Enylislmian’s Treasure, by Master Thomas 
Yicaiy (168C), English works published at this time, are 
tolerable compilations from former authors, much tinged 
by Galenian and Arabian distinctions. A more valuable 
compendium tlian either is, however, that of John Banister 
(1578), ontillod Tho IJistom of Man, from ike most approved 
Anatlwmistes in this Present Age. 

Tho celebrity of the anatomical school of Italy w£» 

I worthily maintained by Hieronymo Fabrido of Acquapen- 
I dente, who, in imitation of his master Fallopius, laboured 
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to render anatomical knowledge more precise by repealed 
dissections, and to illustrate the obscure by researches on 
the structure of animals in general. In this manner he 
investigated tie formation of the foetus, the structure of 
the oesophagus, stomach, and bowels, and the peculiarities of 
the eye, the ear, and the larynx. The discovery, however, 
on wMch his surest claims to ominenee rest is that of the 
membranous folds, which he names valves, in the interior 
of veins. Several of these folds had been observed by 
T'ernel, Sylvius, and Yesaliiis j and in 1517 Cannam 
observed those of the vena a%ygos ; but no one appears to 
have offered any rational conjecture on their use, or to 
have traced them through the venous system at large, until 
Fabricius in 1574, upon this hypothesis, demonstrated the 
presence of these valvular folds in all the veins of the 
extremities. 

Fabricius, though succeeded by his pupil Julius Casserius 
of Piacenza, may he regarded as the last of that illustrions 
line of anatomical teachers by whom the science was so 
successfully studied and taught in the universities of Italy. 
The discoveries which each made, and the errors whic^ 
their successive labotii’s rectified, tended gradually to give 
anatomy the character of a useful as well as an accurate 
science, and to pave the way for a discovery which, though 
not anatomical but physiological, is so intimately connected 
with correct knowl^ge of the shape and situation of parts, 
that it exercised the most powerful influence on the future 
progi’ess of anatomical inq^uiry. This was the knowledge 
of the circular motion of the blood, — a fact which, though 
obscurely conjectured by Aristotle, Nemesius, Mouduio, 
and Berenger, and partially taught by Servotus, Colum- 
bus, Coesalpinua, aud Fabricius, it was nevertheless re- 
served to William Harvey fully and satisfactorily to 
demonstrate. 

Mondino believed that the blood proceeds fiom the 
heart to the lungs through the vena aHerktlis or pul- 
monary artery, aud that the aorta conveys the spu’it into 
the blood through all parts of the body. This doctrine 
was adopted with little modification hy Berenger, who 
further demonstrated the existence aud operation of the 
tricuspid valves in the nght ventricle, and of the sigmoid 
valves at the begiumiig of the pulmonaiy arter-y and 
aorta, aud that there were only two ventricles separated 
by a solid impervious septum. These were aftemards 
described in greater detail by Vesalius, who neverthe- 
less appears not to have been aivare of the important use 
which might be made of this knowledge. It was the 
Spaniard Michael Servet or Servetiis (born in 1 509 ; burnt in 
1553), who in his treatise De Tn nitatis Errorihm, published 
at Haguenau in 1531, first maintained the iiuperviuusness 
of the septum, and the transition of the blood by what he 
terms an unknowu louto, namely, from the right ventricle 
by the mm arteriosa (pulmonary artery) to the lungs, 
and thence into the aHeria venosa or pulmonary vein and 
left auricle and ventricle, from which, he adds afterwards, 
it is conveyed by the aorta to all parts of the body ^ 

^ The passage of Servelns is so interesting tliat our readers may- 
fee] soma curiosity in perusing it in the tUiguage of tLe author ; aud 
it IS not unimportant to remark that Servetus appears to liave been 
led to think of the course of tiie blood by tbe desire of ejqjlaiuing the 
manner m irlucli tlie animal spirits -were supposed to be geuaaled : — 
“Vitalis spiritus in sinistro cordis venlrictdo siiam onginem li.abet, 
jaraptibns maxirae pulinonibus ad ipsius porfectionem. Est spiiitus 
tenuis, oaloris in elaboratus, flavo colore, ignea potentia, ut sit quaj^i 
ex pmote sanguine Iticens, rapor substantiam continens aquse, sens, 
et ignis. Generatnr ex facta in piilmone commixtione inspirati aeris 
cum elaborato siibtili sanguine, quern dexter ventriculus siaistro coni- 
xnunicat. Pit autem comiminicatio hmc, non per panetem conlis 
medium, ut vulgo oreditnr, sod magno artificio a dextro cordis vontn- 
colo, longo per pulmones ductu agitatur sanguis subtilis ; a pulinoiubus 
prsepaiato, fiavus cificitur, et a vena arlenosa in arteriam venosain 
transfunditur. Deinda in ipsa arteria venosa, inspirato aeri iniscetnr 


Though the leading outlines, not only of the pulmonary 
or sTuall but even of the great circulation, were sketched 
thus early by one who, though a philo.soplier, was attached 
to the church, it was only in his work be lie Anaiomico, 
published at Venice lu 1550, that Columbus formally and 
distinctly announced the ciicular course of the blood as a 
discovery of his own ; and maintained, in addition to the 
I impcrviousness of the seiiium, the fact that the arteria 
veaalis (puhnonaay vein) contains, not air, hut blood mixed 
with air brought from the lungs to the left ventricle of the 
heart, to be distiibuted through the body at laige. 

Soon after, views still more complete of the small oi 1570-93, 
puhnouaiy cnculation were given hy Andrew Cajfc.alpinu.'s 
of Arezzo, who not only maintained the analogy between 
the slructui-e of the ai tenons vem or pulmonary artciy and 
the aorta, and that between the venous arteiy or pulmonary 
veins and veins in general, but was the first to remark the 
swelhng of vems below ligatures, aud to infer from it a 
refluent motion of blood in these vessels. The discoveries 
of Aranzi and Eustachius in the vessels of the feetus 
tended at first to perplex and afterwards to elucidate some 
of these notions. At length it happened that, between Ilarvoy. 
the years 1598 and IGOO, a young Enghslmian, IVilham 
Haiwey, pursuing his anatomical studies at Padua under 
Fubneaus of Acquapendonte, Icanit fioin that aiiiitiniu>L 
the existence of the valves in the veins of the cxtreniitie.s, 
and undertook to ascertain the u.so of these Vidic.s by 
experimental inquiiy. It is uncertam i\lietlier ho leiunt 
from the nritings of Cm&alpmus the fact obsirvcd by that 
author, of the tumescence of a vein ]»oluw the ligature, 
but he could not fad to be aware, and indeed ho shov.s 
that he was aware, of the small circuliition as taught by 
Servetus and Columbus, Combining tlioso facts alnvuly 
known, ho, by a series of well-executed oxjk'I imeiit.s, de- 
monstrated cleaily the existence, not only of the sniall, but 
of a general cii'culatiou from the loft side ot tlic heart by the 
aorta and its subdiAusions, to tlio right side l»y the veins. 

This memorable truth was first auiitiunccd in the year 1019. 

It belongs not to this place eitlier to (!on^ider the 
arguments aud facts by which Harvey defended his 
theory, or to notice the munorous assaults to wliich lie 
was exposed, and the controversies in wiiioh his opponents 
wished to involve him. It is sullicient to say, that after 
the temporary ebuUitioiis of .spleen and envy had subsided, 
the doctnne of the circular motion of the lilood was admilloil 
by all enlightened aud unprejudiced per.soiis, and linally 
was umversally adopted as uiioiding llic iiio&t .sali.'.f.ieltiry 
explanation of many facts in anatomical .slnudun- nliich 
were either misuiidcrbtood or entirely ovoilDokcd, Tin' 
inquiries to nliich the investigation of the doctnne gam 
rise produced numerou,? reiscarchcs on the f'li.ijic ami 
stnicture of the heart aud its divisions, of llic lung.s, ami 
of the hlood-ve.ssels and their diatnbiition. Of thi.s ile.M’rip- 
tion were the researches of Nicolas tSteno on the .slnmlui’e 
of the heart, the clas,sical work of Kichard Lower, the 
dissertation of rechhii, the treatiso of Vieu.-isuns, the 

et ev-jpnatione a fuligiiie e-qungalur ; .'itquu iL:i 1.iiiih iii a siiii iiu i ..r.Jn 
ventriculo lolnm imxtnni pei dia'stolwi at1r.iljilui, .*>pl.i iiiji.'Pi*., tu 
fiat apintns vitalis. Quod ita pur puliiiours ti.it loiiii.'i.ii.i’ u.d d 
prajp.aralio, docet coiyuuctio vana, ct minimniiiMlio u-'ku ..ili ic 
cum artena venosa in jailnionilm.s, Confirmat line niagnilndf ii m 'iii < 
vemo artenossE, quie iiec tails iiec taiila o.ssut fivtii, jii'c liml.iin i, loidc 
ipso nm purib&inu rnguims in pulinoncs einitlon't, oL suliuii u. 3 iu,i 
uutrimeutuni j nec cor pulmombus liac ratiwie .‘•Lumd, uiin p... ir- 
tun antoa in emliryone solcrent inilnionos ipd .aliuhtio fl< 

mem bianulas illas sou valvulaa cordis, uvpie ad Loriti.i natiii'a- 
tem ut docet Galenus, &c. Itarpio illc spiritus a hin4..lro (Wtlis 
ventriculo arteria.s totius corpons deiude trail ifiiiidilur, ila ut ipu 
lenuior eal^ superiora petit, uM magis elaboi'atnr, pnw ipiiu in plexu 
retifoimi, sub basi cerebri silo, ubi ex vitall fieri incipiit atiiniaii% 
ad propnam rationalis animie i-ationem accede«fl.”-~Zifi TrinUate, 

lib. V. 
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^ork of Malpighi on the structure of the lungs, several 
{sketches in the writings of Mayow, and other treatises of 
less moment. Systematic treatises of anatomy began to 
assume a more instructive form, and to breathe a more 
pMlosophical spirit. The great work of Adrian Spigelius, 
which appeared in 1627, two years after the death of the 
author, contains indeed no proof that he was aware of the 
valuable generalisation of Harvey j but in the institutions 
of Caspar Bartholin, as republished and improved by his 
son Thomas in 1651, the anatomical descriptions and 
explanations are given with reference to the new doctrine 
A still more unequivocal proof of the progress of correct 
anatomical knowledge was given in the lectures delivered 
by Peter Dionis, at the Jardin Royal of Paris, in 1673 and 
the seven following years, in which that intelligent surgeon 
gave most accurate demonstrations of all the parts com- 
posing the human frame, and especially of the heart, its 
anrioltis, ventricles, and valves, and the large vessels 
connected with it and the lungs. These demonstrations, 
first published in 1690, were so mnch esteemed that they 
passed through seven editions in the space of thirty years, 
and were translated into English. 

The progress of anatomical discovery continued in the 
meantime to advance. In the course of the 16th century 
Eustachius, in studying minutely the structure of the ven.a 
azygos had recognised in the horse a white vessel full of 
watery fluid, connected with the internal jugular vein, on 
the loft side of the vertebral column, corresponding accu- 
rately with the vessel since named thoracic duct. Pallopius 
also described vessels belonging to the liver distinct from 
arteries and veins j and similar vessels appear to have been 
noticed by Nicolaus Massa. The nature and properties of 
thc.so vessels were, however, entirely unknown. On tlio 
\M01iib, 23d July 1622 Gaspar Asollius, profo.ssor of anatomy at 
Pavia, whilo engaged in demon.strating the recurrent nerves 
in a living dog, first observed immorous white dchcato 
filaments crossing the nicsontory in all directions; and 
though ho took them at first for ncrv'cs, the npaquo white, 
fluid which thoyslicd quickly convinced him that they were 
a now order of vessels. The repetition of the cx]>orimcnt 
the following day showed that these vessels wore liest seen 
ill animals recently fed ; and as ho traced them from tlio 
villous mcinbrano of the iiilcstines, and obsoiTcd the valves 
vith which the.y were hhorally supplied, ho inferred th.'it 
they were genuine chjdifcrous vessels. By confounding 
them with the lymjilialks, ho made them proceed to the 
pancreas and liver, — a mi, stake which appeara to have been 
first rectified by Fzuncia Do le Boe. The discoveiy of 
Asellius was announced in 1627 ; and the foUoiving year, 
by means of Uie zealous cfibrlsof Nicolas Peircse, a libeiul 
senator of Aix, the vessels were scon in the person of a 
Mon who had eaten copiously before execution, and whose 
body was inspected an hour and a half after. In 1629 
they wore publicly demonstrated at Copenhagen by Simon 
I’auli, and the same year the thoracic duct was observed 
by Mcntel for the first time since it was described by 
Eustachius. Five years after (1034), John Wcsling, 
professor of anatomy and surgery at Venice, gave the first 
delineation of the iactpal,s from the human subject, and 
evinced more accurate knowledge than his predecessors of 
the thoracic duct and the lymphatics. Highmore in 1637 
demonstrated unequivocally the difference between the 
lacteals and the mesenteric veins ; and though some per- 
plc.xity was occasioned by the discovery of the pancreatic 
duct by Wirsung, this mistake was corrected by Thomas 
Bartholin ; and the discovery by Pecquet in 1647 of the 
common trunk of the lacteals and lymphatics, and of 
the course wliich the chyle follows to reach the blood, 
may be regarded ns the last of the sGries of isolated facts 
by the generalisation of which the extent, distribution, and 


uses of the most important organs of the animal body 
were at length developed. 

To complete the history of this part of anatomical 
science one step yet remained, — the distinction between 
the lacteals and lymphatics, and the discovery of the 
termination of the latter order of vessels. The honour of 
this discovery is divided between Jolj'ffe, an English 
anatomist, and Olatis Piudbeck, a young Swede. The 
former, according to the testimony of Glisson and Wharton, 
was aware of the distinct existence of the lymphatics in 
1660, and demonstrated them as such in 1652. It is 
neverthel^s doubtful whether he knew them much before 
the latter period ; and it is certain that Rudbeck observed 
the lymphatics of the large intestines, and traced them to 
glan^, on the 27th January 1651, after he had, in the 
course of 1660, made various erroneous conjectures regard- 
ing them, and, like others, attempted to trace them to the 
liver. The following year he demonstrated them in 
presence of Queen Christina, and traced them to the 
thoracic duct, and the latter to the subclavian vein. Their 
course and distribution were still more fully investigated 
by Thomas Bartholin, Wharton, Swammerdam, and Blacs, 
the last two of whom recognised the existonco of valves ; 
while Antony Nuck of Leyden, by rectifying various 
errors of his predecessors, and adding several new and 
valuable observations, rendered this part of anatomy much 
more precise than formerly. 

After this period aiiatomi.sts began to study more 
minutely the organs and te-vtures. Francis Glisson distin- 1CD4. 
guishod himself by a minute description of the liver, and a 
dearer account of the stomach and intestines, than had 
yet been given. Thomas Wharton investigated the structure 1656 
of the glands with particular care; and though rather 
prone to indulge in fanciful generalisation, he developed 
some interesting views of these organs ; while Charleton, 
who appeara to have been a person of great genius, though 
addicted to hypothesis, made some good remarks on the 
communication of the arteries with the vdns, the foetal 
circulation, and the course of the lymphatics. But the 
circumstance which chiefly distinguished the history of 
anatomy at the heginniiig of the sovoiitceuth century was 
the appearance of Thomas Willis, who rendered himself ViiWU. 
eminent not only by good researches on the brain and 
iiorvo.s, but by many judicious observations on the structure 
of the lungs, the intestines, tho blood-ve.ssels, and the 
glands. His anatomy (tf the brain and nerves is so minute 
and elaborate, and abounds so much m new information, 
that tho reader is struck by the immense chasm between 
the vague and meagre notices of his predecessors, and the 
ample and correct descriptions of Willis. This excellent 
work, however, is not the result of his own personal and 
unaided exertions; and the character of Willis derives 
additional lustre from the candid avowal of his obligations 
to Wren and Millington, and, above all, to the (Rligent 
researches of his fellow-anatomist Richard Lower. 

Willis was the first who numbered the cranial nerves in 
the order in which they are now usually enumerated by 
anatomists. His observation of the connection of the 
eighth pair with the slender nerve which issues from the 
beginning of the spinal chord is known to all He 
remarked the parallel linos of tho mcsolohe, afterwards 
minutely de.scn}ied by Vicq d'Azyr, Ho seems to Lave 
recognised the communication of the convoluted surface of 
the brain and that between the lateral cavities beneath the 
fornix. He described the corpora striata and optic tduilami; 
the four orbicular eminences, with the bridge, which he 
first named an,nular protvbeTame ; and the white mam- 
millary eminences, behind the infundibulum. In the 
cerebellum he remarks the arborescent arrangement of the 
white and grey matter, and gives a good account of the 
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internal carotids, and the communications which they 
make ■with the branches of the basilar artery. 

About the middle of the 17th century Rt. Hooke and 
Nehemiah Grew employed the simple microscope in the 
minute examination of plants and animals j and the Dutch 
philosopher Leeuwenhoeck with great acuteness examined 
microscopically the sohds and fluids of the body, recognised 
the presence of scales in the cuticle, and discovert the 
corpuscles in the blood and milk, and the spermatozoa in 
the seminal fluid. The researches of Malpighi also tended 
greatly to improve the knowledge of minute structure. 
He gave the first distinct ideas on the organisation of the 
lung, and the mode in which the bronchial tubes and 
vessels terminate in that organ. By the microscope he 
traced the transition of the arteries into the veins, and saw 
the movements of the blood corpuscles in tbe capillaries 
He endeavoured to unfold, by dissection and microscopic 
observation, the mmute structure of the brain. He studied 
the structure of bone, he traced the formation and explained 
the structure of the teeth; and his name is to this day 
associated with the discovery of the deeper layer of iJie 
cuticle and the Malpighian bodies in the spleen and 
kidney. In these difficult inquiries the observations of 
Malpighi are in general faithful, and he may be regarded 
as the founder of histological anatomy. 

Nicolas Steno doscriW with accuracy the lacrymal 
gland and passages, and rediscovered the parotid duct. 
Bellini studied the structure of the kidneys, and described 
the tongue and tonsils with some care ; and Drelincourt 
laboured to investigate the changes effected on the uterus 
hy impregnation, and to elucidate the formation of the 
foetus. The science might have derived still greater 
advantages from the genius of Eegnier de Graaf, who 
investigated ■with accuracy the structure of the pancreas 
and of the organs of generation in both sexes, Iiad he not 
been cut off at the early age of thirty-two. Lastly, Wepfer, 
though more devoted to morbid anatomy, made, neverthe- 
less, some just observations on the anatomical disposition 
of the cerebral vessels, the glandular structure of the Uver, 
and the termination of the common duct in the duodenum. 

The appearance of Frederic Ruysch, who was born in 
1638, and became professor of anatomy at Amsterdam in 
1665, gave a new impulse to anatomical research, and 
tended not only to give the science greater precision, but 
to extend its limits m every direction. Tbe talents of 
Buyseh are said to have been developed by accident. To 
repel the audacious and calumnious aspersions with which 
De Bils attacked De le Boe and Van Home, Ruysch 
published his tract on the valves of the lymphatics, which 
completely established his character as an anatomist of 
originality and research. This, however, is the smallest 
of his services to the science. The art of injecting, which 
had been originally attempted by Eustachi and Varoh, and 
was afterwards rudely practised by Glisson, Bellini, and 
‘Willis, was at length carried to greater perfection by De 
Graaf and Swammerdam, the former of whom injected the 
spermatic vessels -with mercury and variously -coloured 
liquors, while the latter, by employing melted wax with 
other ingredients, made the first approach to the refinements 
of modern anatomy. By improving this idea of using 
substances which, though solid, may he rendered fluid at 
the period of injecting, Ruysch carried this art to the 
highest perfection. 

By the appheation of this happy contnvance he was 
enabled to demonstrate the arrangement of minute vessels 
in the interior of organs which had escaped the scrutiny 
of jirevious anatomists. Scarcely a part of the human 
body eluded the penetration of his syringe; and his 
discoveries were proportionally great. His account of the 
valves of the lymphatics, of the vessels of the lungg, and 


their minute structure, his researches on the vascular 
structure of the skin, of the bones, and their epiphyses, 
and their mode of gi-owth and union; his observations on 
the spleen, the glans penis, the clitoris, and the womb 
impregnated and imimpregnated, were but a limited part 
of his anatomical labours. He studied the minute structure 
of the biaiu; he demonstrated the organisation of the 
choroid plexus ; he desenbed the state of the hair when 
affected with Pohsh plait ; he proved the vascular structure 
of the teeth, he injected the dura mater, the pleura, the 
pencardium, and peritoneum; he unfolded the minute 
structure of the conglomerate glands ; he investigated that 
of the synovial apparatus placed m the interior of the 
joints ; and he discovered several curious particulars relating 
to the lacteals, the lymphatics, and the lymphatic glands. 

Meanwhile, Meibomius rediscovered the pMpehral glands, i670. 
which were known to Casserius; Swammerdam studied 
the action of the lungs, described the structure of tho 
human uterus, and made numerous valuable observations 
on the cceca and panel eatoid organa of fishes ; and Kerck- 
nngius laid the foundation of a knoivlodge of the process 
of ossification. John Conrad Brunner, in the course of 1CS7. 
experiments on the pancreas, discovered the glands of the 
duodenum named after him, and Conrad Peyer described 1077-81. 
the sohtary and agmmated glands of the intestinal canal 
Leonard Tassin, distinguished for original observation, 1078, 
rendered the anatomical history of the brain more accurate 
than heretofore, and gave particidar accounts of tho intes- 
tinal tube, the pancreatic duct, and the hepatic ligaments. 

That Prance might not be without participation in the 
glory of advancing the progress of anatomical knowledge, 
tile names of Duverney and Vieussens are commemorated 
with distinction. Duverney, born in 1C48, and first intro- Dinomu). 
duced into pubhe life in 1676 in the Royal Acadoiny of 
Scienecs, decorated with the honorary title of profe.s.sor of 
anatomy to the Dauphin, and appointed in 1G7'J professor 
at the Jardin Royal, distinguished himself by tlio first 
accurate account of the organ of hearing, and by Im 
dissections of several animals at the academy, supplied 
valuable matenals for the anatomical details of the nalunil 
history of animals published by that learned body. Ho 
appears to have been the first who donionstrated tiie fact 
that the cerebral sinuses open into the jugular veins, and 
to have been aware that the former receive the veins of 
the brain, and are the venous receptacles of the organ 
He understood the cerebral cavities and their mode of 
communication ; distinguishes the posterior i)ilhirs of tho 
vault from tho pedes hippocampi; recognises llio twt> 
plates of the septum lucidum; and, what is still mon? 
remarfoible, he first indicates chstinctly tlio dccuasation of 
the anterior pyramids of the medulla oblougatti— a fact 
afterwards venfied by the researches of Mistichdli, Petit, 
and Santorini. He studied the ganglion.s attentively, aud 
gives the first distinct account of the formation, conneetioiis, 
and distribution of the intercoslal nerve. It is interesting 
to remark that his statcinout that the veins or siuu.se.s of 
the spinal chord terminate m tho vena azygfxs veiifie<l 
by the more recent researches of Dupuytren and Breschet, 
which show that the vertebral veins communicate by mcaiw 
of the intercostal and superior lumbar veins vith tho 
azygos and demi-azygos. His account of the struc.tnro of 
bones, and of the progress of ossification, is valuable. Ho 
recognised the vascular structure of the .spleen, and de.'^cribed 
the excretoiyducts of the prostate gland, the venunontaiiinii, 
and the anteprostatos. 

One of the circumstances which at this tinu? tended 
considerably to the improvement of anatomical science 
was^ the attention with which Comparativo Anatomy was 
beginning to be cultivated. In ancient times, and at 
the revival of letters the dissection of the lower animals 
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was substituted for that of the hmuan bodyj and the 
descriptions of the organs of the latter were too often 
derived from the former. The obloquy and contempt in 
which this abuse involved the study of animal anatomy 
caused it to be neglected, or pursued with indifference, 
for more than two centuries, during w'hich anatomists 
confined their descriptions, at least very much, to the parts 
of the human body. At this period, however, the prejudice 
against Comparative Anatomy began to subside; and 
animal dissection, though not substituted for that of the 
huinaii body, was employed, as it ought always to have 
been, to illustrate obscurities, to determine doubts, and to 
explain difficulties, and, ui short, to enlarge and rectify 
the knowledge of the structure of animal bodies generally. 

For this revolution in its favour. Comparative Anatomy 
was in a great measure indebted to the learned societies 
which were estabhshed about this time iu the different 
countries of Europe. Among these, the Eoyal Society of 
London, embodied by charter by Charles II in 1C 63, and 
the Academy of Sciences of Paris, founded in 16G5 
by Colbert, are undoubtedly entitled to the first rank. 
Though later in establishment, the latter institution was 
distinguished by making the first great cffoits in favour of 
Comparative Anatomy; and Pcriaull, Pecquet, Duvemey, 
and ilor}’, by the dissections of rare animals obtained from 
the royal menagerie, speedily supplied valuable materials 
for the anatomical naturalist. In England, Nchcmiah 
Qrciv, Edward Tyson, and Samuel Collins cultivated the 
sumo dopaitmoiit with diligence and succos.s. Grow has 
loft an interesting account of the anatomical peculiarities 
of the intestinal canal in various animals; Tj'son in the 
dissection of a porpoise, an oiiossum, and an ourang outang, 
adduces some valuable illustrations of the comparative 
differences between the structure of the human body and 
Colliii-!. that of tlic lower animals ; Collins has the merit of con- 

153.^. cciving, and executing on an enlarged plan, a comprehensive 

system, embodying all the information then extant With 
the aid of Tyson and his own rcscavehcs, which wore both 
extensive and accurate, ho composed a system of anato- 
mical kiiov ledge iu which ho not only gives ample and 
accurate descriptions of the structurc of llio liuraan body, 
and the various incu’bid changes to which the organs are 
liable, but illustrates the M'hole by accurate and interesting 
sketches of the peculiarities of the lower animals. The 
uiatlur of tills work is so excellent that it can only bo 
a.scribud to ignorance that it has received so little attention. 
Though regarded as a compilation, and though indeed 
much of the human anatomy is derived from Yosalius, it 
has the advantage of the works published on the Continent 
at that tiluo, that it embodies most of the valuable facts 
derived from Malpighi, Willis, and Yioussens. The Com- 
parative Anatomy is almost all original, tlie result of 
])crsonal rosoareh and dissection; and the pathological 
observations, though occasionally tinged ivith tho spirit 
of the times, show the author to have boon endowed with 
tho powers of observation and judicious reflection in no 
ordinary degree. 

About this time also we recognise tho first attempts to 
study tho minute constitutiou of the tissues, by the 
combination of tlio microscope and tho effects of chemical 
agents. Bone furnished tho first iustanco in which this 
method was put in use ; and though Gagliardi, who 
undertook the inquiry, had. fallen into some mistakes which 
it required the observation of Malpighi to rectify, this did 
not deter Clopton Havers and Nesbitt, in England, and 
Courtial, Du Hamd, and Delasone, and afterwards Heris- 
saut, in France, from resuming |the same train of investi- 
gation. Tho mistakes into which tliose anatomists fell 
belong to the imperfect method of inquiry. The facte 
wliich they ascertained have been verified by recent experi- 
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ment, and constitute no unessential part of our knowledge 
of the structure of bone. 

Ten years after the publication of the work of Collins, 16E5. 
Henry Eidley, another English anatomist, distinguished 
hims^ by a mono^aph on the brain, which, though not free 
from errors, contains, nevertheless, some valuable observa- 
tions. Ridley is the first who distinguishes by name the 
rcstiform processes, or the posterior pyramidal eminences. 

He recognised the figure of the four eminences in the 
hiuuan subject , he remarked the mammillary bodies ; and 
he discovered the sinus which passes under his name. 

Raymond Yioussens, by the publication of his great work Vienssens 
on neurography in 1684, threw new hghton the configurar 
tion and structure of the brain, the spinal chord, and the 
nerves ; and gave a description of the arrangement and 
distribution of the latter more precise than heretofore. Of 
the formation and connections of the sympathetic nerve 
especially ho gave views which have been generally adopted 
by subsequent anatomists. His new arrangement of the 
vessels, published in 1705, contains several curious opinions, 

His observations on the stmeture of the heart, published 
in 1706, and enlarged in 1715, exhibit tlie first correct views 
of tlic mtimate stmeture of an organ wffiich afterwards was 
most fully developed by the labours of Laucisi and Senac. 

To the same period belong the rival publications of 1686-97 
Godfrey Bidloo and William Oowper, tho latter of whom, 
however, stained a reputation otherwise good by publishing 
as his own the engravings of the former. Oowper further 
distmguished himself by a minute account of tiie urethral 
glands, already known to Columbus and Mery; a good 
de.scription of the intestinal glands, discovered by Brunner 
and Foyer ; and by clcraonstratiiig tho communication of 
tho arteiics and veins of the mesentery. 

The anatomical genius of Italy, which had slumbered 
since the death of Malpighi, was destined once more to 
revive in Lancisi, Yalsalva, and his illustrious puijils 
Santomii and Morgagni Yalsalva especially distinguished 
hiimself by his description of the structure of the ear, 
which, m posse, ssing still greater precision and minuteness 
than that of Duverney, is valuable in setting the example 
of rendering anatomy altogether a science of description. 
Santorini, who was professor at Yenice, was no unworthy S.mtorini. 
friend of Yalsalva and Morgagni. His anatomical observa- 
tions, whidi relate to the muscles of the face, the brain, 
and several of tJio nerves, the ducts of the laciymal glaud, 
tlic nose and its cavities, tlio larynx, the viscera of the 
chest and belly, and the organs of generation in the two 
sexes, furnish beautiful models of essays, distinguished for 
perspicuity, precision, and novelty, above anytliing whidi 
had then appeared. These observations, indeed, which 
bear tho impiress of accurate observation and clear con- 
ception, may be safely compared with any anatomical 
writii^ whidi have appeared since. Those on the brain 
are particularly interesting. Morgagni, though chiefly Mnrgagm 
known as a pathological anatomist, did not neglect the 
healtliy structure. His Admmria,^ which appeared between 
1706 and 1719, and his Epistles, published in 1728, 
contain a series of observations to rectify the mistakes of 
previous anatomists, and to determine the characters of 
the healthy structure of many parts of the human body. 

Many parte he describes anew, and indicates facte not _ 
previously observed. All his roiflarks show how wdl he ' 
know what true anatomical description ought to be. In 
this respect, iudood, the three anatomists now montioned 
may be said to have anticipated their contemporaries nearly 
a century ; for, while other authors were satisfied with 
giving loose and inaccurate or meagre notices of parts, 
with much fanedful supposition, Yalsalva, Santorini, and 
Morgagni laboured to determine with precision the ana- 
tomical eharactors of the narts which they describe. 
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Winslow. The same character is due to Winslow, a native of of Physioloijij. This work, though professedly devoted 
Denmark, but, as pupil and successor of Duvemey, as to physiology, lenderecl, iieveitheless, the most essential 
well as a convert to Catholicism, naturalised in Fiance, services to anatomy. Haller, drawing an accurate line of 
and finally professor of anatomy at the Itoyal Gardens, distinction between the two, gave the most clear, precise, 

His exposition of tlie structure of the human body is and complete descriptions of the situation, position, figure, 
distinguished fur being not only the first treatise of de- component paifs, and minute structure of the differont 
scriptive anatomy, divested of physiological details and organa and their appendages. The results of previous and 
hypothetical explanations foreign to the subject, but for coeval mquiiy, obtained by extensive reading, he sedulously 
being a clo.so description dciived from actual objects, verified by personal obsciTationj and though he never 
without reference to the writuigs of previous anatomists, rejected facts stated on credible authorities, he in all cases 
About the same time Chesclden in London, the first laboured to ascertain thcii’ real value by experiment. 

Monro in Edinburgh, and Albinus in Leyden, contributed The anatomical descriptions are on this account not only 
by their several treatises to render anatomy still more the most valuable part of his work, but tlie most valuable 
precise as a descriptive science. The Osteoyraphta of the that had then or for a long time after appeared. It is 
first-mentioned was of much use in directing attontioa to the painful, nevertheless, to think that the very foim in which 
study of the skeleton and the morbid changes to which this work is composed, with copious and scrupulous 
it 13 liable. This work, however, magnificent as it was, reference to authorities, made it bo regarded as a compila* 

Albinus. was excelled by that of Albinus, who, in 1747, published tion only j and that the author was compelled to show, by 
engravings descriptive of the bones and muscles, which a list of his personal researches, that the most learned 
perhaps mil never be surpassed either in acemaey of work ever given to the physiologist was also the most 
outline or beauty of execution. The several labours of abundant in original information, 
this author, indeed, coustituto an important era in the With the researches of Haller it is proper to notice 
history of the scioneo. He was the first who classified those of his contemporaries, John Frederick Meckel, J. N, 
and exhibited the muscles in a proper arrangement, and Liebcrkiihn, and his pupil John Godfiey Zinn. The 
applied to them a nomenclature which is still retained by first, who was professor of anatomy at Bcrbn, described 174S-51. 
tho consent of the best anatomists. He gives a luminous the Gasserian ganglion, the first pair of nerves and its 
account of the arteries and veins of tho intestines, reprc.scnls distribution, and that of the facial nerves generally, and 
with singular fidelity and beauty the bones of tho feetus, discovered the spheuo-palatine ganglion. He made some 
inquires into the structure of the skin and the cause of origmal and ju^cious observations on the tissue of tho 
its colour in diffeient races j represents the changes incident skin and tho mucous not; and above all, ho recognised tho W53-E7 
to the womb in diflforeut periods of pregnancy, and de- connection of the lymphatic vessels with tho veins, — a 
scribes the relations of the thoracic duct and the vena azygos doctnuo which, after long neglect, was revived by Fuhmann 
with the contiguous parts. Besides these large and and Lippi. He also collected several valuahlo ohsorva- 
magnificent works, illustrated by tho most bcautriul en- tions on the morbid states of the heart and biaiu. Lie- 
gravings, six books of Academical Annotations wero the herkuhn published in 1745 a dissertation on tlio villi 
fruits of his long and assiduous cultivation of anatomy, and glands of the small intestines. Ziun, who was 
These contain valuable remarks on the sound structure professor of medicine at Gottingen, 2 )ubli.shod a classical 
and morbid deviations of numerous parts of the human treatise on tho eye, uhich demonstrated at once tlie defects 175.“. 
body. of previous inquiries, and how much it was i>ossiblo to 

Haller. Albinus foimd a worthy successor in Ms pupil Albert elucidate, by accurate research and imeciso description, the 
Von Haller, who, with a mind imbued with every dejiai’t- structure of one of the most important organs of tho human 
ment of hterature and science, directed Ms cMef attention, frame. It was repiihlished after his death by Wnsberg. I7oo. 
nevertheless, to the cultivation of aiutumical and physio- About the same time Weitbrocht gave a copious and miiiulo 
logical knowledge. Having undertaken at an eai-ly age account of the ligaments, and M. Lieutaud, who had 
(twenty-one) to illustrate, with commentaries, the physio- already laboured to rectify many errurs in anatomy, cle- 
logical prelections of his preceiitor Boerhaave, he devoted scribed with care the structure and relations of the heart 
himself assiduously to the perusal of evciy work wMch and its cavities, and rcuclercd the anatomy of the bladder 
could tend to facilitate Ms purpose ; and as he found very preciso, by describing the triangular sjtaeo and the 
numerous erroneous or imperfect statements, and many mammillary eminence at its neck, 
deficiencies to supply, he undertook an extensive course The study of tho minute anatomy of the tissues, which 
of dissection of human and animal bodies to obtain had originally been commenced by Lceuwoiihoec*k,Malpiglu, 
the requisite information. During the sevontoeu years and Euysch, began at this period to attract more general 
he was professor at Gdttingeu, he dissected 400 bodies, attention. Do Bergen had already demoiiblraled the 1732. 
and inspected their organs with tho utmoft caie. The general distrihution of cellular mcm])ranc, and showed that 
result of these assiduous lalieiu’s ajipeared at intervals in it not only incloses every part of tho animal frame, but form.-) 
the form of dissertations by himself, or under tho name of the basis of every organ, — a doctrine whicli was ado^tteil, 
some one of Ms pupils, finally published in a collected and still more fully expanded, by his friend ilallur, m 17.>7. 
shape, between 1746 and 1751 (Disputationes Amlomkve opposition to what was asserted by Albimm, who mainliiiu.-? 
SeUctiom), and in eight numhers of most acemate and that each part has a proper tksuo. ’William Hunter at tlm \V. Iluiitor 
beautiful engravings, representing the most important same time gave a clear and ingenious .siatemeut of tlie 
parts of the human body, e.g., tiio diaphragm, the ntem, difference betw'ccn cellular membrane and adipiiso ti.-.^jue, 
ovaries, and vagina, the arteries of the different regions in wMch ho maintained the general distrilmtion of the 
and oig^s, with learned and critical explanatory observar former, and represented it as forming the serous mcmbraiu's, 
tions. Heyermedthe observations that in the foetus the and regulating their physiological and jialliological jtro. 1757 . 
testicles he in the abdomen, and showed that their descent perries, — doctrines wMch were afterwards confinned by hw 
into the scrotum may be complicaterl with the formation brother John Hunter. A few years after, the department 
of congemtal herma. Some years after, whan he had of general anatomy first assumed a substantial form in the 
L j ™ Gottingen, ho systematic view of the membranes and their mutual con- 

publmhed,hetweenl757 and 1765, the large and nections traced by Andrew Bonn of Amstordaiu. lahisABoan. 

work which, with smgular modesty, he styled MkimOs inaugural dissertation De 
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1763. ])ublisbod at Luydon in 1763, tlurf author, after sume 
lu'olumiiary oLheivutiuiis ou membranes in general and 
tlioir strueturi., and an Cipositiou of that of the sldn, traces 
Its tinn&ition into the iiiuoous membranes and their scveml 
diusiuiis. Hu Lhou explains tlie distiabutiou of the cellular 
nieiiibiaiio, the apuueurutie expauhiuns, and llie peiios- 
teiuu .lud pori».liuuduum, by cither of which, he shows, 
e\oiy buiio of lliL' skeleton is hiventud and connected. He 
filially gi\cs <i very disiinet view of the arraugonieiit of the 
internal ineinbranes of caiities, those named serous and 
fibio-sciou.s, and the uiauner of their distiibution o\er the 
contained organs. This essay, which is a happy example 
of geueralioatiun, is vcm.ukalde for the iutereslmg gcneial 
views of tlic sti'ueturc of the animal bo<ly which it eihibita ; 
and to Bonn belongs the merit of sketching the lii'st 
Oiithiics of that sy.steiu winch it was i-cacivcd for the 
genius of Bielnit to eoinpleto and cmbe]li^.h. Lastly, 
17i}7. Boi'deu, in au elaborate essay on the mucous tissue, or 
cellular organ, as ho terms it, brought funvard some 
infceic.-^ting views of the constitution, nature, and extent of 
the cellular mombriiue. 

Though aiiatoiuy ^,■as InLherlu cultivated with much 
sueecss as illustialnig the natural history and uioibid states 
of the hnmau body, yet little had been done fur the elucida- 
tion of local diseases, and the siugical means by which 
liiey may bo successCully treated. The idea of applymg 
.la.itumieal knowledge dnoetly to this pmpose appears to 
have origmalcd with Beru.u'dm Ueng.i, a Ivomaii surgeon, 
who published m 1072, at Hume, a wuik entitled Sunjical 
A.i'iUmy, or thti AmUoMad llhlorij of Ih Boms aivJ, 
Mnstks of t/hi JliiDiuH Body, with IJie ])<Jsmption of the 
Bltmil-vetsscls. Tills work, winch rcaulied a second edition 
111 10c57, is highly creilitaljle to the author, who appcai-s to 
have studied mtimaloly the mutual relations of dilleront 
1718-‘2t3. paits. It IS not iiuprobalile that the oxamplo of Gcuga led 
r.ilfyii, a surgeon at Client, to undci-tako a siiiular task 
.ibout thirty yeais after, h'ov this, however, ho was by no 
jiioaiiB well tpialilied; and the work of Palf)U, though 
beaiing the name of khtri/icai Aiiuloniy, is a miserable 
coini Illation, ino.igi*o in details, inaeumitc lu duscription, 
and altogether uiiwui tliy of the Inniour of being republished, 
us it afterwards was by Antony Belit. 

WHiilo tlic.se two milliiirs, however, v,oio usefully employed 
ill .showing wliat wa.s wanted for the surgoou, othew wore 
occiiiiied in the coiloctioii of new luul more aecuruto facts, 
Albimis, indeed, ever assiduous, had, iu his account of the 
operations of lliiii, given some good sketches of the relative 
iiiuitomy of the bladder and urethra ; and Uhcselden had 
already, in Ins mode of cutting into the urinary bladder, 
viiowu the necessity of au exact kuowledg^e of the relations 
of contiguous parts. The first decided application, however, 
of this species of anatomical research it was reserved for a 
Dutch anatomist of tlio 18th ceutury to make. Petor 
Camper. (Jaiiiper, professor of anatomy at Amsterdam, published in 
li'tiU 1760 and 17G2 his anatomico-pathological demonstmtions 
of the 2 >ai-ts of the human aim and pelvis, of the diseases 
incident to them, and the mode of refieving them by 
ojiGiution, and explained with great clearness the situation 
of the blood-veasels, nerves, and imiiortant muscles. His 
remarks on the lateral operation of lithotomy, which 
contain all that was then known on tho subject, arc exceed- 
ingly interesting and valuable to the surgeon. It appears, 
further, that he was the first who examined anatomically 
the mechanism of ruptures, his delineations of which were 
pul ilislicd in ISO 1 by Sbmmering. Camper also wrote some 
important meinoir.s on Comparative Anatomy, and he was 
the autlior of a well-known work on the lieUctions of 
Anatomy to the Fine Arts, 

The attention of anatomists was now directed to the 
elucidation of tho most obscure and least explored parts 
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of the human frame — the lymphatic vessels and the nerves. 
Although, since tho first discovery of the former by 
Asellius, Eudbock, and Pecquet, much had been done, 
especially by Piuysch, Nuck, Meckel, and Haller, many 
points, notwithstanding, relating to their origin and distri- 
buLiou m particular oigaiis, and in the several classes of 
animals, w ere imperfectly ascertained or entirely unknown. 

Wilham Himtcr investigated then’ arrangement, and pro- w. amlJ 
jiosed the doctrine that they are absorbents; and John Hjin ter. 
Hunter, who undertook to demonstrate the truth of this 
hypothesis by cxpermieiit, discovered, in 1758, lymphatics 
in the neck in bu*^. As the doctrine required the existence 
of this order of vessels, not only in quadrupeds and birds, 
but in rejjtiles and fishes, the inquiiy attracted attention 
among the iiupils of Hunter; and William Hewson at Hew son. 
loiigth commmiicated, in December 17G8, to the Koyal 
Society of Loudon, au account of the lacteals and lymivhatics 
in birds, fishes, and rejitiles, as ho had discovered and 
demonstrated them. The subject was about the same time 
in\ cstig.atcd by the second Monro, who indeed claimed the 
inent of discovering those vessels m the classes of animals 
now' mentioned. But whatever researches this anatomist 
may have mstituted, Hew'son, by communicating his 
observations to the Eoyal Society, must be allowed to 
possess tho strongest as well as the clearest claim to 
discovery. The same author, in 1774, gave the first 
complete account of tho anatomical peculiarities of tho 
lymjihatic system in man and other animals, and ther ..oy 
supiilied an important gap in this department. Hewson 
18 tho first who distinguishes the lymphatics into two 
orders — ^tho su^ierficial and the deep — both in the extremi- 
ties and m the iutcriiol organs. lie also studied the 
structiu-o of the mtostiuol vfili, in which he verified the 
observations of laobcrkiilm ; and he made many imiiortant 
obsorvatioua on tho coi’iniscles of tho lymiih and blood. 

He finally applied his anatomical discoveries to exjilaia 
many of tiic i»hysiological and pathological iihenomena of 
tho animal body. Ten years after, John Sheldon, another 
piqiil of Hunter, gave a second history and doscriiition of 
the lyinifiiatics, which, though divested of the charm of 
novelty, contains many iiiterosling anatomical facts. He 
also examined tlic structure of tho villi. 

Lastly, Cnulishaiik, in 1786, published a valuable Cmik- 
history of the anatomy of tho lymifiiatic system, in W'Hch 
ho maintaiiiB the accuracy of the Hunterian doctrine, that ’ 
tho lymphatics are the only absorbents; gave a more 
minute account than heretofore of these vessels, of their 
coats and valves; and explained tho structure of the 
lymphatic glands. He also injected the villi, and examined 
them microscoiiically, verifying most of the observations 
of Ineberkuhn. The origin of the lymiihatics he maintains 
rather by inference than direct demonstration. To these 
three works, though in other respects very exceUent, it is 
a considerable objection that the anatomical descriptions 
are much mixed with hypothetical speculation and reason- 
ings on projierties, and that the facts are by no means 
always distinguished from mere matters of opinion. At tho 
same time Haase published an account of the lymphatics of 
the skin and iutestines, and the plexiform nets of pelvis. 

To complete this sketch of the history of the anatomy 
of the lymphatic system, it may be added that Mascagni, Masa-igni 
who had been engaged from the year 1777 to 1781 in the 
same train of investigation, first demonstrated to his 
pupils several curious facts relating to the anatomy of the 
lymphatic system. When at Florence in 1782 he made 
several preparations, at the request of Peter Leopold, 

Grand Duke of Tuscany; and when the Eoyal Academy of 
Sdences at Paris announced the anatomy of this system 
for their prize essay appointed for March 1784, Mascagni 
resolved on communicating to the public the results of 



816 ANA' 

liu rosearchoa— tlic first part of Ids commentary, with four 
engravings. Anxiety, however, to complete his preiuira- 
tions detained him at Florence till the close of 178o ; and 
from these causes his work did not a})iiear till 1787. 
These delays, however, unfavourable as they were to his 
claims of priority to Sheldon and Cruikshank, were on 
the whole advantageous to the perfection of his work, 
which is not only the most magniheont, but also the most 
complete that ever was published on the lymphatic-s. In 
his account of the vessels and their valves he confirms 
some of llewson’s observations, and rectifies others. Their 
origin he proves by infereneo much in the same manner 
lus Cruikshank; but he anticipates this author in the 
account of the glands, and he gives the most ndnute 
description of the superficial and deep lymphatics, both in 
the members and in the internal organs. 

General accounts of the nerves had Ijcen given with 
various degrees of accuracy by Willis, Yioiis.sen8, W'inslow, 
and the first Monro; and the subject had been much 
rectified and improved by tlie indefatigable Haller. Tbe 
tii-st example of minute dc.serij)tivo neurography was 
given in 1748 by John Frederick Meckel, w])ose account 
of the fifth pail', and of tlie nerves of the face, will long 
remain a lasting i)roof of accuracy and re.seareh. The 
same subject was investigated in 17C5 by llirsch, and in 
1777 by Wrisberg. In 17CG iMetzger examined the 
origin, distribution, and termination of the fii'st pair, 
—a jioint which was afterwards very minutely treated 
by Scarpa in his auatomical disquisition.^, published 
in 1780 ; and the internal nerves of the nostrils were 
examined in 1701 by Haase. The optic nerve, which Inul 
lieen studied originally by Vai'oli, and afterwards by Mery, 
Duverney, Hoiikcl, Moeller, Hein, and Kald.schmid, wa.s 
examined with extreme accuracy, with the other nerves 
of the organ of vision, by Ziiin, in liis elaborate treatise. 
The phrenic nerves and the insophageal branches of the 
eighth pair were studied by Haase; tlie phrenic, the 
abdominal, and the pharyngeal nerves, by Wrisberg; 
those of the heart most minutely by Amlorscb ; and the 
origins, formation, and distribution of the intercostal 
nerve, by Iwanotf, Ludwig, and Girardi. The lulanirs of 
these anatomists, how'cvur, were cclqised by Uio splendid 
works of Walter on tlie nerves of tlie chest and belly; 

1 783 and those of Scarpa on the distribution of thu 8th pair, 
and splanchnic nerves in general. In minuteness of 
description and in beauty of engraving these works have 
not yet been equalled, and will never perhaps bo Ruq)a8sed. 
About the same time, Scaiqia, so distinguished in ovoiy 
branch of anatomical research, investigated the minute 
structure of the ganglions and ploxuse.s. The anatomy of 
the brain itself was also studied with great attention by 

1780. the second Monro, Malacarne, and Vicq d’Azyr. 

Lastly, tbe anatomy of the gravid uterus, which liud 
been originally studied by Albinus, Hoedcrer, and Sniellic, 
was again illustrated most comiJetcly by WiUiam Hunter, 

1774. whose engravings will remain a lasting memorial of 
scientific zeal and artistic talent, 

19th G«r.- The perfection which anatomical science attained in 
the last ten years of the eighteenth and during the pre- 
sent century is evinced not ouly in the improved character 
of the systems published by anatomists, but in the enor- 
mous advance which lias taken place in the knowledge 
of the minute structure of the animal tissues, of the de- 
velopment of the tissues and organs, and of the modifica- 
tions in form and structure exhibited by various groujis 
of animals. 

The first who gave a good modem system was Sabatier ; 
but his work was speedily eclipsed by the superior merits 
of the treatises of Sdmmoring, Bichat, and Portal. The 
excellent w'ork by Samuel Thomas Sommuring, originally 
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publi-nhed in the Gorman language, between the years Summer* 
1791 and 1706 ; then in tbe Latin language, between the ^"8- 
years 1794 and 1800; and in a second edition in the 
German language in 1800 and 1801, maintaining the high 
character whii-li it first itossessed for dear arrangement, 
accurate description, and general precision, was, between 
the years 1841 and 1844, republished in eight volumes at 
Lcii*sic by Bischoff, Hcnlc, Huschkc, Theilo, Valentin, 

Vogel, and Wagner, uitli suitable additions, and a large 
aniimnt of new ami accurate iufonnation. In thi.s edition 
Ikudolph Wa^er gives, in the first division of the first 
volume, the life, correspondence, and literary writings of 
Sdmmcring; ami in the second volume the anatomy of 
the bones and ligaments. The third volume contains the 
anatomy of the muscles uml the vascular system by 
Theile. Valentin devotes one volume, tlie fourth, to the 
minute anatomy of the nervous system and its parts, as 
disclosed by careful examination by the microscope ; and 
it must be allowed that the author has been at great pains 
to present just views of the true anatomy of tlic brain, 
the spinal cord, the uur\’oLis liraiiches, and the ganglia. 

In the fifth volnnio, Iliisclike of Jena gives the anatomical 
history of the viscera and the organs of the senses, a 
department which had been left in some degree incomplete 
iu tbe original, but for one divi.siou of which the author 
liad left useful materials in his large figures already 
mentioned. Iu the sixth voliinio, an entire and comidete 
sy.stom of general aiiatomj', deduced from personal obser- 
vation and that of oibcr careful observers, the materials 
being iu general new, and in all instances confirmed and 
rectified, is given by Prof, llenle. The seventh volume con- 
tains the liistory of the process of clovclojmientin mammalia 
iuid man, by Tli. L. W. iJiseboIf. The eightli volume 
treats of tbe pathological anatomy of tlie liunian body, by 
Julius Vogel, but contains only the first division, relating 
to the generalities of the subject. This, which is probably 
the most accurate as it Ls the most elaborate system of 
anatomical knowledge up to the date of its publication in 
1814, was translated into the Frcncli language by Jourdan, 
and published iu 1846 under the name of JUncyclt^MU 
A mUomi'/ue. The eighth volume was translated into English 
in the year 1847, 

The AMUoiiiie Gml'mh of Bichat is a nionuinciit of his Bichnt. 
jihilosophical genius which will last as long as the structure 
and functions of the human body arc objects of interest. 

His AnaUmm Descriptive is distinguished by clear and 
natural arrangeinciit, precise and accurate description, and 
the general ingenuity with which the subject is treated. 

The physiological observations are iu general correct, often 
novel, and always highly interesting. It is unfortunate, 
however, tJiat the ingenious author was cut off prematurely 
dmiug the preijaration of the third volume. The later 
volumes arc, however, jicrvadcd with the general spirit by 
which the others are impressed, and arc highly creditable 
to tbe learning, the judgment, and the diligence of MM. 
lloux and Buisson. The system of Portal is a valuable Fivncli 
and correct digest of anatomical and pathological know- sy»lein*ilc 
ledge, which, in exact literary information, is worthy of 
the author of the Uisluire dc VAmitmie et de la Ckirurgie, 
and, in accuracy of descriptive details, shows that M. 

Portal trusts not to the labours of his jiredecesaors only. 

Boyer published in 1803 a complete treatise on Descriptive 
Anatomy. Cloquet formed, on the model of the Anatomie 
DcscriiJtive of Bichat, a system in wliich he avails himself 
of the literature and precision of Sbmmering and the 
details of Portal. An English translation of this work 
was prepared by Dr Knox. Cruveilhier publisherl iu 
1834-35 a good general treatise on Descriptive Anatomy, 
which was translated into English, and published as a 
part of Tlie Library of Medicine. Cruveilhier’s treatise 
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has passed through several editions. About the same 
time Blandin published an elementary work on Descriptive 
Anatomy, and a useful treatise on Toiiographical Anatomy. 
But the most elaborate system of human anatomy whi^ 
has proceeded from the Fionch school is tlie great treatise 
of Bourgery, illustrated by numerous large and beautifully- 
coloured plates of the parts and organs. It consists of 
two divisions, one on Medical and Physiological Anatomy ; 
the other on Surgical Anatomy. 

Geman J< I’- Meckel published between 1815 and 1820 a 
nystemstio manual of Descriptive Anatomy which combines the 
anatomists, philosophical generalisations of Bichat with the precise 
de.scription and pathological knowledge of Portal. During 
the succeeding thirty years excellent systematic treatises 
in the Gorman language were prepared by Eosonmullor, 
C. F. P. Krause, Frederick Hildebrand (the 4th edition of 
which was edited in 1 830 by the eminent anatomist E. H. 
W eber), an d Fred. Arnold. In 1 8 4 G J oseph Hyrtl published 
a system of Human Anatomy, and in the following year a 
manual of Topograjihical and Surgical Anatomy, both of 
which, but more especially tlie latter, have gone through 
several editions. Luschka, the professor of anatomy m 
Tubingen, has prepared a valuable treatise on Ecgional 
Anatomy, ui which attention is particularly directed to the 
rolatidus of the parts which are of interest to the physician 
and surgeon. The text-book by Hermann Meyor of Zurich 
is also worthy of mention as a work in winch the mechamcal 
construction and uses of parts arc described with great 
care. H onle’s treatise on Human Anatomy, the pubheation 
of which was commenced in 1855, though the last volume 
was not completed until 1873, is, however, the most 
complete work on the subject which has as yet issued from 
the Genium press during the latter half of the present 
century. It is remarkable not only for the elaborate 
doscri])ti()ii of the organs and tissacs of the body, and the 
ample references to the labours of other observers, but for 
the number and beauty of the wood engiavings. 

Eritlsh Britain systematic treatises on Human Anatomy 

rvstonwtic wore published in the earlier part of the present century 
inatomihtfl. by Andrew Fyfe, John Bull, the thiid hloiiro, aud John 
Gordon, all of wdiom were tcachera in the Edinburgh school 
In London, Jones Quain prepared an excellent text-book, 
which, under a succession of editors, who have kept each 
now edition on a level with tlie advancing tide of anatomical 
knowledge, has hecii much esteemed not only for the 
clearness of its descriptions, but for tlie soundness of its 
information on the various branches of human Systematic 
Anatomy. The 7th edition, under the editorial superin- 
tendence of Professora Sharpey, Allen Thomson, and 
Cloland, ajipcarod betwoou 18G4 and 18G7. The passing 
of the Anatomy Act in 1832, by affording facilities for 
the pursuit of practical anatomy, gave a groat stimulus to 
its study in this country, and to facilitate the acquisition 
of a knowledge of the subject many text-books have been 
jmblishod. The most important are Harrison’s JDulHn 
J)uwrtnr,^CvXt^& weU-knowu DmonstratioM of AmComy hy 
Prof. Ellis, The incrca.sGd importance attached bysurgeonsto 
a precise acquaintance with the knowledge of those regions 
in which operations have most frequently to bo performed, 
has led to the production of valuable special works on 
their anatomy. The treatise of AUon Burns on the head 
and neck, tliase of Sir Astley Cooper and Sir W. Lawrence 
on hernia, Jilortou’s Anatomy of ih Surgical RegionSf the 
excellent plates on Surgical Anatomy by Joseph Maclisc,and 
the beautiful drawings by Ford from the dissections of Prof. 
E lBa j ^rith descriptive letterpress, are highly creditable to 
Briti.sh ajiatoraists j whilst the treatise on hernia by Sca^a, 
and Cloquet’s and Ilcsselbach’s works on the same subject, 
icflect credit ou the Italian, French, and German schools. 

But special treatises have also been written on other 
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departments of human descriptive anatomy. Inncs, Saudi- Speclai 
fort, and Barclay published works on the muscles generally; tTeatises. 
and Sir Charles Bell, in his classical treatise on tho Ana- 
tomy of Expression, described with care the attachments 
and action of the muscles of the face. Of late years the 
variations m the usually described arrangements in the 
muscular system in man have been carefully inquired into, 
and numerous memoirs have been written, more especially 
by Mn/Srhinnie, Hallett, W. Gruber, John Wood, W, Turner, 
and M'Alister, F. 0. Waid published a work on Human 
Osteology which is cliaracterisod by the minuteness and 
accuracy of its description ; G. M. Humphry, a treatise in 
which physical, physiological, and pathological aspects 
of the skeleton am dwelt upon, and Luther Holden, a pro- 
fusely-illustrated work ou the same subject, in which the 
surfaces for muscular attachments are carefully delineated 
Sir Charles Bell’s engiavings of the arteries, Tiedemann’s 
more elaborate plates, aud Harrison’s admirable description 
of these vessels, all deserve notice. But the most complete 
work on the Anatomy of the Artenes which has yet appeared 
is that by Pachard Quain, ivhich consists of eighty-seven 
large plates, wuth 543 pages of descriptive letterpress. 

It will long continue a standard w^ork ou the subject 
Numerous treatises on the anatomy of the nervous 
system have been published. In Germany the brothers 
Wenzel, Eeil, Tiedemann, Gall and Spur^cim, Arnold, 
aud Eeichert have prepared works on the descriptive 
anatomy of tho great neive centres, not only in man hut 
m vanous animals ; and by Tiedemann, Eeichert, and 
Eekcr, the development of the brain has been especially 
studied In Italy the monioirs of Eolando on the anatomy 
of the brain, aud of Bellingcn on the spinal cord and its 
nerves, are of importance. Prom the French school the 
wntings of Sorres, of Fovillc, of Leurct and Gratiolct, have 
throivn much now hght on the structure of the biain. Tn 
Great Britain, Sir Charles Bell, in lus gi'eat work on the 
nervous sj^tem, developed aiul established tho truth of the 
separate nature of the ncivcs of sensation and motion. 

In 1S3G, and again in 1847, Samuel Solly published an 
instructive treatise on tho anatomy of the brain. Between 
1830 and 1834 Joseph Swan published a valuable series 
of engravings in illustration of the distribution of the 
nerves, and Eobert Lee has especially investigated the 
arrangement and distnbiition of tho nerves of tho heart 
and uterus. In the Qydnpcsdia of Anatomy and Physiology, 
under the editorial superintendence of Dr Eobert R 
Todd, oi*%inal memoirs, not only on human but comparative 
anatomy, by eminent writers, have appeared, and have 
done much to diffuse a knowledge of anatomical science. 

The improvement which has been effected in tho con- Improve- 
struction of the compound microscope during the fifty meats in 
years subsequent to 1822, has contributed in no small 
degree to enable anatomists to obtain more correct infor- ’ 
mation on the intimate structure of different organs and 
tissues of the animal body. For the first twenty years of 
the nineteenth century, opticians aud instrument-makers 
had at intervals endeavoured to render the compound 
microscope at once an instrument of greater power and 
more free from sources of error and optical illusion tlian it 
Imd hitherto been possible to obtain it. Two defects, how- 
ever, still adhered to the compound microscope. The instru- 
ment was not achromatic ; and a considerable degree of spheri- 
cal aberration uncorrccted rendered the image indistinct 
Between 1812 and 1815 Professor Amici of Modena 
had attempted to construct an achromatic object-glass of 
one single lens, but found that this was impracticable. 
hL Selligues of Paris, in 1823, after various trids, found 
tiuit this could be done by maMng the object-glass consist 
of four achromatic compound lenses, cadi of which was 
composed of two single lenses. This method was carried 
I - T 03 
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Into practice and improved by tbo two MM. Chevalier of 
Paris. About the same time Dr Goring in London, with 
the aid of Mr Tulley and Mr Piitchard, constructed com- 
pound microscopes upon a similar prmciple. 

By the labours of these practical opticians, and the 
suggestions of various scientihc persons, as Sh* John 
Herschel, Sir Eichard Airy, Mr Barlow, one great defect 
of the compound microscope was obviated. The effects of 
spherical aberration were in the next place overcome in a 
very simple manner by the experiments of Mr Joseph 
Jackson Lister, who had early observed that the combined 
achromatic object-glasses devised by SeUigucs were fixed in 
their cells with the convex side foremost, a most improper 
position, as it renders the spherical errors very great. 
This gentleman found, after various trials, that by placing 
chree or more achromatic glasses with their plane surfaces 
directed foremost, it was possible to correct completely all 
spherical aberration. 

This fact was made known in the beginning of the year 
1830 j and by its application the compound microscope was 
brought to a high degree of perfection as an achromatic 
instrument in 1831 and 1832, and became the means of 
affording valuable assistance in anatomical inquiries. The 
use of the microscope in anatomy, which had in the 
times of Malpighi, Leeuwenhoeck, William Gowper, Baker, 
Fontana, Hewson, and the second Monro, been much 
cultivated, but had afterwards, fiom the imperfection of 
the instrument and the iBusiona to which it not unfro- 
qnsntly gave nse, been neglected, now became so general 
and BO necessary, that since the year 1832 minute struc- 
tural anatomy has been, if not created anew, at least 
most thoroughly revised. The amount of Imowledgo 
has been enormously increased; that which was already pos- 
sessed has been rendered greatly more accurate and precise. 

Micro- It is impossible in this place to name the authors of all 
tim "valuable monographs which have aiipeared during the 
past forty years, but those who have especially advanced 
the progress of our knowledge of the minute fracture of 
the tissues and organs may be referred to. Johannes Muller 
in 1830 published an elaborate commentary on the minute 
structure of the glands, the first work in which the 
anatomy of these organs was examined and elucidated in 
a comprehensive and systematic manner. Ehrcnbcrg 
explained the structure of numerous infusoria, and disclosed 
the peculiarities of many other stnictures, animal, vegetable, 
and mineral, which had previously eluded the most 
skilful researches. Francis Kiernan, in 1833, gave the 
first correct account of the minute anatomy of the liver. 
Schleiden in 1838, and Sdiwann in 1839, published most 
important generalisations on the collular structure of 
vegetable and animal orgaiusms. Martin Bairy communi- 
cated new facts on the structure of the ovum and on the 
structure of colls generally. John Goodsir laid great 
emphasis on the office of the nucleus in the nutation, 
gvoivth, and reproduction of cells, and on tlie arrangement 
of the ceUs within an organism into doiiartmeuts or 
territories. Virchow, by his researches into the connective 
tissues, has stiH further developed the idea of the cellular 
structure of the animal organism, and the importance of 
ceUs in the performance of physiological and pathological 
processes. LionelBeale attributed both to the nucleus and to 
the substance of the ceU immediately surrounding it import- 

functional properties. Max Schultze sWed tiie identity 
in nature between the sarcode substance of the lower animal 
organisms and the contents of the cells in the higher 
and apphed to these substances the common term proto- 
plasm, which had previously been introduced by Hugo von 
Mohl to designate a similar material in the vegetable ceU. 

The minute structure and development of bone has 
been carefully investigated by J. Goodsir, W. Sharper, H, 
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Muller, C. Gegonbaur, and A. Kbllikor ; that of muscle by 
Bowman, Koliker, and Slmrpey; of nerve by Schwann, 

Bemak, Siilhng, Gerlach, Lockhart Clarke, and Deiters ; 
of cartilage by Schwann and Schultze ; of the blood and 
blood-vessels by Henle, Gulliver, Quokett, Paget, and 
Wharton Jones ; of the mucous membranes by Bowman; 
of the serous membranes by Henle, Bcckhnghauseii, 
Ludwig, and Klein ; of the teeth by Betzius, A. Nasmyth, 

J. Goodsir, J. Tomes, E. Owen, Czermak, Huxley, and 
Waldqrer. The structure of the lungs has been investigated 
by Addison, Bainey, and Bossignol; of the kidney by 
Tjnw mfln, Henlo, and Schwciggcrseidel ; of the liver by 
Beale and Hering; of the spleen by Sanders, Gray, 
BiUroth, and W. Muller ; of the testicle by A. Cooper, 
KoUiker, and Horde ; of the ovary by Pllugcr and Waldeycr ; 
of the thymus by A. Cooper and Simon ; of the stomach 
and mtestincs by Kblliker, Brintou, and Frey; of the 
placenta by Eschricht, Beid, Sharpey, Goodsir, Van dor 
Kolk, Vireffiow, Farre, Pnestley, BoUeston, Eicolani, and 
Turner, of the organs of sense by Henlo, Bowman, His, 

H. Muller, Schultze, Corti, Beissucr, and Deiters 

The general results of the labours of those and other 
investigators have been from time to time incorporated 
into systematic treatises on microscopic anatomy, of which 
reference may more especially be made to those prepared 
by J. Berres, F. Gerber, A. Hill Hassall, A. Kolhker, W. 
Sharpey, W. Bowman, F. Leydig, Frey, and S. Strieker. 

Side by side with these inqmiies into the structure and 
development of the tissues, the evolution of tho embryo 
out of the fertilised ovum has been carried on. Purkinjo, 

Von Baor, Goste, Wharton Jones, Valentin, B. Wagner, 

Eathke, J. Muller, Prevost and Dumas, Martin Barry, 
Eeichert, Bischoff, KoUiker, Vogt, Allen Thomson, Owen, 

Von Siobold, Dujardin, Milno-Edwards, Claiiarude, Agassiz, 

Huxley, Kitchen Paiker, and Kowalovsky have all contri- 
buted important memoii's on various brancksof ciiibiyology. 

Comparativo Anatomy, which during the 18th oonturyw as Compara 
ddigontiy cultivated by Dauboiiton, PaUas, llalloi’, Builbn, tive 
Jolm Hunter, and tho second Monro, has bccoiuc during tho 
present century a subject of mcroasod interest, from its inti- 
mate connection TOth the sciences of zoology, phytiology, ami 
geology. It has consequently boon studied with groat zoal 
and assidmty, and multitudes of luonograidis, as well as 
numerous systematic treatises on tho anatomy botli of tlio 
vertebrata and invertebrata, have been i)ub]ibho<l. 

To name even a tithe of the ivorkors ami uiilhors who 
have added to our knowledge of tho facts of cmuparative 
anatomy would occupy considcrablo space. Jl may sutlice 
to refer to those whoso writings lia\o ccaitnbufed most 
materially to tho advance of tlie science, in France, 

Cuvier, Diimcril, tlie Saiut-IJilaiies, lUanehanl, Do Blain- 
YiUc, If. and Alphonse hliliie-J'hl wards, Genais, and 
Gratiolet; in Germany, Alockel, Tiedoimimi, Von Baer, 

(Spis, Martins, Bojaniis, Otto, Cams, J. Muller, Leiu-karl, 
Gegeubaur, and Haeckel; in Sweden ami Di-uniark, 

Betzius and Eschricht; in Holland and Belgium, \'an der 
Kolk, Vrolik, and Van Benedon; in America, Agassiz, 

Wyman, and Burracislcr ; in Great Britain, E. II(tmc, A. 

Carlisle, E. Grant, Bichaixl Owen, J. Barclay, JL Knox, J. 

Goodsir, G. Busk, Bynicr Jone.s, W. B. Carpenter, T, II, 

Huxley, G. J. Allman, W. II. Flower, iSt (Icorgo Afivart, 
and J. Murie aro namc-'i identified with one or moro 
branches of tho subject. 

The investigations into the form uml .'structure of 
animals havo led anatomists to search for parts in one 
animal which correspond with part.s in other animalH in 
their mode of development and arrangement, and to 
evolve from their researches general doctrines of organic 
forms. The conception eutortained by Goethe of fte 
presence of a prc-masillary element in the human upper 
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}aw because it exists in otlier vertebrates, and tbe announce- 
ment of tbe tbeory of the vertebrate nature of the skull by 
Goethe and Oken, directed anatomists into a line of 
inquiry which has Ijeen productive of fruitful results, and 
has exercised a great influence on the progress and direction 
of biological science. Geoffrey St Hilaire and C. Martins 
in France ; Spix, Carus, Gegenbaur, and Haeckel in Ger- 
many; and Owen, Goodsir, Humphry, Huxley, Parker, 
and Cleland in Great Britain, have aU published important 
memoirs in this department of anatomical research. 

The formation of anatomical museums in connection 
with universities, and elsewhere, by enabhng specimens 
to be accumulated for observation and comparison, has 
contributed in no small degree to the progress of anatomical 
science. Pre-eminent amongst these is the collection 
originally formed by the genius, energy, and self-devoted- 
ness of John Hunter, which, under the fostering care of 
the council of the Koyal College of Surgeons of England, 
has been materially augmented in all its departments by a 
succession of curators — Clift, Owen, Quekett, and Flower. 
The aid which has been afforded to anatomists in the 
publication of their researches, more especially in loroviding 
plates and other expensive means of illustration, by the 
learned societies of Europe, and the circulation which has 
been given to their memoirs through the Trcmsactions and 
Proceedings of these societies, and through the Journals 
devoted to anatomical and physiological science, have 
materially contributed to the diffusion of a knowledge of 
discoveries, and to the general advance of the science. 

SPECIAL ANATOMY OF THE HUMAN BODY. 

Man, zoologically speaking, belongs 
to tho Mammalian class of the Verte- 
brate sub-kingdom, i.e., his young are 
brought forth alive, and nourished 
during infancy on milk secreted in 
mammary or milk-forming glands. In 
common with all vertebrate organisms, 
lie possesses a spine or vertebral column 
and a skull, in which are contained 
the brain and the spinal marrow, and 
on the ventral surface of the spinal 
column arc situated the several sub- 
divisions of the alimentary canal. 

But man posse.ssos certain special or 
distinctive anatomical characters. The 
most noticeable, as seen on an external 
inspection of his body, is his erect 
position. He is, indeed, the only liv- 
ing creature that can walk or stand 
erect, f.e., with tho axis of the spine 
vertical ; with the hip and knee joints 
capable of being fully extended, so 
that the leg is brought into line with 
the thigh; with the foot so planted 
on the ground that it rests on the heel 
behind and on the roots of the toes 
ill front ; with the upper limbs so 
arranged as to act, not as instruments 
of progression, but of prehension ; and 
with the head so balanced on the top ''SiirSSritSS: 
of the spine that the face and eyes head and trunk. Tiie 
look directly to the front. His bones, ^oratafnSg 

joints, and muscles are constructed cerebro-^inai nerv- 

^ ^ - , TIT* I dorsal, or at 

and arranged so as to enable liim to the back. The aliment- 
preserve the erect attitude without seen“in''Sn?S“: 
fatimio. In other vertebrata the axis tmi, or attue front. The 
of the spine is obiiC|tie or nonzontaiy rcrticai axis of the 
the Mp and knee joints are perma- 
nentlybent at a more or less acute angle, the limbs cor- 





responding to the human upper extremities, are, in the form 
of legs, rvings, or fins, instruments of progression, and the 
head is articulated with 
the spine at or near the 
hinder end of the skull. 

Owing to the oblique or 
horizontal attitude of the 
body in the vertebrata ' 
generally, and its erect 
position in man, the terms ?■— cUagrani of a quadruped i the 
,1*1 1 T . axis ortho spine is almost at right anirles 

whicll are employed in to the vertical dotted Une. 
describing the relative j)o.sition of different parts are not 
used in the same sense by the human and comparative 
anatomist. Thus, parts which are su- 
perior, or above other parts, in the 
human body, are anterior, or in front, 
in other vertebrata; and parts which 
are posterior, or behind other parts 
in man, are superior to them in other 
vertebrata. To obviate the confusion 
which must necessaiily arise when com- 
paring the human body with that of 
other vertebrates, certain descriptive - 
terms have been recommended which 
may be employed whether the position 
of the body be erect or non-orect. Thus, 
the aspect of parts directed towards the 
region where the atlas or first vertebra is 
situated is atlantal, that directed towards 
the sacrum is sacral, that towards the 
back is dorsal, that towards the front nie spine licao'biiqneiy 
IS ventral or hcBmal. Quite recently Hue. (j/ur Ooodiir.) 
the term pree-axial has been introduced as equivalent to 
atlantal, and post-axial to sacral. 

The body may be considered as 
divided by an imaginary plane, the 
mesial plane, into two lateral and 
similar halves, a right and left, so 
that it exhibits a bilateral sym- 
metry; and the constituent parts 
are described as being external or 
internal to each other, according to 
their relative position to this plane. 

For descriptive purposes, also, we 
may subdivide the body into Axtal ^ 
and Appendiculajr portions. The 
Axial part is the stock or stem of , 
the body, and consists of the Head, i 
the Neck, and the Trunk. The 
trunk is again subdivided into the fio. 4.— Outline diagi'am of a 
chest or Thorax, and the belly or 
Abdomen; and the abdomen is 
again subdivided into the abdo- 
men proper and the Pelvis. Tho axial part contains 
the organs essential to the preservation of life. In the 
head is lodged the brain, from which the spinal marrow is 
prolonged down the spinal canal. At the sides of the head 
are the ears, and opening on to the face are the eyes, 
nostrils, and mouth. Prolonged down the neck are the 
gdlet and windpipe, with the latter of which is associated 
the organ of voice. Within the chest lie the heart, lungs, 
and gullet; and in the abdomen are contained the stomach, 
intestine, liver, spleen, pancreas, kidneys, and other organs 
concerned in the urinary and generative functions. The 
Appenlioitlae part forms the limbs, which do not contain 
organs essential to life. In man the limbs are called 
Upper and Lower — the former are instruments of prehen- 
sion, the latter of progression. The subdivisions of the 
body are not homogeneous in structure, but are built up of 
seyeral systems of organs, each system being characterised 



lies oljUquciy to tlie vertical 
dotted line. {After Goodsir.) 
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not only by peculiarities in form, appearance, and stracture, 
but by possessing special functions and uses. Thus the 
hones collectively form the Osseous system; the joints the 
Articulatory system; the muscles, which move the bones 
at the joints, the Muscular system, and these several systems 
collectively constitute th e organs of Locomotion. The blood 
and lymph vessels form the Vascular system; the brain, 
spinal marrow, and nerves, the Nervous system, with which 
is intimately associated the organs of Sense; the lungs and 
windpipe, the Eespiratory system; the alimentary canal, 
with the glands opening into it, the Digestive system; the 
Mdneys, bladder, and urethra, the Urinary system; the 
testicles, spermatic ducts, and penis in the male, with the 
ovaries, uterus, and clitoris in the female, the Generative or 
Reproductive system ; the skin, with the hair and naUs, 
the Tegumentary system, Thase various systems are so 
arranged with reference to each other as to form an organic 
whole. 


Anatomy of the Organs op Locomotion. 

The organs of locomotion consist of the muscles or active 
organs, and the bones and joints or passive organs. The 
anatomy of the bones will first attract oiir attention. 

Osseous System— Osteology — Skeleton.— The word 
Skeleton (from o-kcAAcs, to di-y) signifies literally the dry or 
hard parts of the body. When used in a limited sense it 
is applied merely to the bones, but when used in a wider 
and more philosophic sense it comprises not only the bones 
or osseous skeleton, but the cartilages and fibrous mem- 
branes which complete the framewmrk of the body. The 
first evidence of a skeleton in the embryo is the appear- 
ance of membranes in many parts of which cartilage is 
developed, and in course of time this cartilage is converted 
into bone. In some animals, however, as in the cartila 
ginous fish, the osseous conversion does not take place, and 
the skeleton remains permanently cartilaginous; and in the 
very remarkable fish called Lancelet, or Amphioxus, the 
skeleton consists almost entirely of fibrous membrane. 

The skeleton serves as a basis of support for the soft 
parts, as affording surfaces of attachment for muscles and 
as a protection for many delicate organs. In the verte- 
hrata the osseous skeleton is clothed by the muscles and 
skin, and is technically called an endo-sMeton. In iiiverte- 
hrata the skeleton is not unfreqiiently on the surface of the 
body, and is termed an exo- or dermo-slceleton In some 
vertebrates (cy., the armadillo, tortoise, and sturgeon), in 
addition to the proper endo-skeleton, skeletal plates are 
developed in connection with the uitcgimiont, so that they 
possess a dermo-skeletoii Idiewise In some vertebrates, 
also, a partial skeleton is formed within the substance of 
some of the viscera — e.y., in ruminant animals a bone is 
situated in the heart ; in the walrus and other carnivora, 
in rodents, bats, and some monkeys, a bone lies in the 
penis ; and in the leopard, jackal, and other carnivora, a 
cartilaginous style lies in the middle of the tongue. These 
parts form a splancJmo- or visceral skeleton. By some 
anatomists the teeth, wliich are unquestionably hard parts 
of the body, are also referred to the splanchno-skeleton, 
though they are special modifications of the papUlse of the 
mucous membrane of the gum. In man, the teeth being 
excluded, there is neither exo- nor splanchno-skeleton, but 
only an endo-skeleton. 

In each of the great subdivisions of the body an endo- 
skeleton exists, so that we may speak of an A -yin.! Skeleton 
and an Appendicular Skeleton. The Axial Skeleton con- 
sists of the bones of the spine and head, the ribs, and the 
breastbone ; the Aiipendiciilar Skeleton, of the bones of 
the limbs. The number of bones in the skeleton vanes at 
different periods of life. In the adult there are about 200 , 


but ill the cluld they aro more iiuiiiorous ; for in the ] no- 
cess of consohdation of the skeleton certain bones origiuLilly 
distinct become fused together. In Plates XII, XU I., 
and XIV., front, hack, and side views of the entire skeleton 
are given, together with figures of the skull and sovoral of 
its constituent bones. 


We shal] commence the description of the Axial Skele- 
ton by giving an account of the bones of the spine. 

The Spine, Spin.il or Vertebral Column, chine, or back- 
bone, consists of a number of superimposed boiic.s wliich 
are named Vertebrae, because 
they can move or turn some- 
ivhat on each otlicr. It lies 
in the nuddle of the hack of 
the neck and trunk , has the 
cranium at its summit; the 
ribs at its sides, which in 
their turn support the upper 
limbs, wdiilst the pelvis, with 
the loAver limb.s, is jointed 
to its lower end. The spine 
consists in an adult of twenty- 
six bones, in a young child 
of thirty-three, certain of the 
bones in the spine of tlio 
child becoming aiikyloscd 
or blended with each other 
in the adult. Those blended 
bones lose their mobility, and 
are called false vertebrm ; 
whilst those which retain 
their mohihty are the true 
vertebrae. In the vertebiata 
the bones of the siiino aro 
arranged in groups, w'hicli 
may be named from their 
position — vortchne of the 
neck or cervical; of the chest, 
dorsal or thoracic; of the 
loins, lumbar ; of the pelvis, 
sacral; and of the tail, coccy- 
geal or caudal; and the num- 
ber of vertebrae m each group 
maybe expressed inaformula. 

In man the formula is as fol- 
lows: — C7D12L5S5O0C4 = 33 hones, as seen in the child; 
hut the five sacral vertebne fu.se together into a hinglc In me- - 
the sacrum — and the four coccygeal into the single coccyx. 
Hence the sacrum and coccyx of the adult uie the f.-iLc, 
whilst the lumbar, dorsal, and cervical are the true 
vertebrae. 

The vertebrm are irregularly-slaqied boiie.s, but a.s a 
rule have certain characters in coniiuoii. Bach po.''SCs.se.s a 
body and an arch, which enclose a ring, with certain pro- 
cesses and notches. The Body, or Centrum, i.s a slioit 
cylinder, which by its upiier and loiver .surf.ici'.s i.s con- 
nected by means of fibro-cartilage Avilli the butlicK of tlie 
vertebrae immediately above and below. The colh-ctivc 
series of vertebral bodies forms the great cuhimu uf the 
spine. The Arch, also called Neural Arch, because it en- 
closes the spinal marrow or neiToms axi.s, spring.s from the 
back of the body, and consists of tivo .symmetrical hah'es 
united behind in the middle line. Each half consists of an 
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anterior part or pedicle, and a iKssterior part or lamina. 
The Rings collectively form the .spimil canal The Pro- 
cesses usually spring from the arch. Tlie spimm.s process 
projects backwards from the junction nf the two lamiimg 
and the collective series of these procc‘s.si‘.s gives to the 
entire column the spiny character from wducli has arisfin the 
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tern Spine, applied to it. The transverse processes project 
outwards, one from each side of the arch. The articular 
processes project, two upwards and two downwards, and 
are for connecting adjacent vertebrae together. The 
Notches, situated on the upper and lower borders of the 
pedicles, form in the articulated spine the intervertebral 
foramina through which the nerves pass out of the spinal 
canal. 

Uemcal The vertebrae in eacli group have characters which 
specially distinguish them In man and all 
with few exceptions, whatever be the length of the neck, 
the Cciuucal Vertebrae are seven in number. The excep- 
tions are the three-toed sloth, which has nine, and Hoff- 
mann’s sloth and the manatee, in which there are only six. 
In many whales the seven coiwicals are fused m the adult 
into a single hone. In man the body of a cervical vertebra 
i.s comparatively small, and its upper surface is transversely 
concave , the arch has long and obhquely sloping laminae ; 
the ring is largo and triangular , the spine is short, bifid, 
and liorizuntalj the transverse process consists of two bars 
of bone, the anterior springing from the aide of the body, 
tho posterior from the arch, and uniting externally to 
enclose a foramen, through which, as a rule, tho vertebral 
artery passes ; the articular processes are flat and obhque, 
and the upper pair of notches are deeper than the lower. 
The first, second, and seventh cervical vertebrae have 
characters which specially distinguish them. The first, or 
..lifk?, has no body or .spine • its ring is very large, and on 
each side of tbe ring is a thick mass of bone, the lateral 
iium, by which it articulat&s \vith the occipital bone above 
and the second vertebra below. The second vertebra, Axis, \ 
or Verfehvn dentata, has its body sunnouuted by a thick 
tooth-liko odantaid process, which is regarded as tho body 
of tho atlas displaced from its proper vertebra and fused 
witli tho axis. This process forms a pivot round which 
the atlas and head move in turmng the head from one side 
to the other; the spine is large, thick, and deeply bifid. 
The seventh, called Yertelira ]yrom\mns, is diatiaguished 
by its long prominent spine, which is not bifid, and by 
the small size of the foramen at the root of tho transverse 
process. In the human .spine the distinguishing diaracter 
of all the cervical vertebra) is the foramen at the root of 
tho tiansverse proce.ss, hut amongst mammals this is not 
an invariable character, for in the cetacea tho transverse 
process of tho atlas is imperforate, and in the horse, 
nmiinaiits, and many quatlriimaua, the seventh cervical 
vertebra has no foramen at tho root of its transverse 
process. 

iioniiii Tlie Dorsal Vertebne, more appropriately called costal or 

rertelm thoracic, are twelve in number in the human spine; but 
amongst mammals they range from eleven in the arma- 
dillo to twenty-two in the Cape hyrax and Hoffmann's 
slotL They are intermediate in size and position to the 
cervical and lumbar vertebrss, and are all distinguished 
by having one or two smooth surfaces on each side of 
the body for articulation with the head of one or two 
ribs, Tho arch Ls short and with imbricated lamime ; the 
ring is nearly circular ; tho spine is oblique, elongated, 
and bayonet-shaped ; the transverse processes are directed 
back and out, not bifid, and with an articular surface in 
front for the tubercle of a rib ; and the articular processes 
are flat and nearly vortical The first, twelfth, clevmith, 
tenth, and sometimes the ninth, dorsal vertebrae are dis- 
tinguished from the rest. The first is in shape hke the 
'seventh cervical, but has no foramen at the root of the 
transver.se proccas, and has two articular facets on each 
side of tlio body ; the ninth has sometimes only one facet 
at the side of the body ; the tenth, eleventh, and twelfth 
have invariably only a single facet on the side of the body, 
Wit the eleventh ftnd twelfth have stunted trftnsveWB 


processes, and tho twelfth has its lower articular processes 
shaped like those of a lumbar vertebra. 

The Lumbar Vertebr® in man are five in number, but Lumbtr 
amongst mammals they range from two in tbe platypus to veitebr®. 
eight in the hyrax or agouti. They are the lowest of the 
true vertebrm, and also the largest, especially in the body. 

The arch has short and deep laminae; the ring is triangular; 
the spine is massive and hatchet-shaped; the transverse 
processes are long and pointed ; the articular are tliick 
and strong, the superior parr concave, the inferior convex, 
and the mfenor notches, as in the dorsal vertebrae, are 
deeper than the supenor. In the lumbar vertebra) and in 
tlifi lower dorsal au accessory process projects from the base 
of each transverse process, and a mammillary tubercle from 
each superior articular process. In man these arc small and 
rudimentary; but in some mammals, as the kangaroo, 
aimadillu, and scaly ant-eater, the mammillary tubercles 
are large, and in tiie baboon, dog, cat, and beaver, the 
accessory processes arc well developed. The fifth lumbar 
vertebra has its body much thicker in front than behind; 
its spine is less massive, and its lower articular processes 
are flat 

The Sacrum is composed of five originally separate saenun. 
vertebrsB fused into a single bone. In the bandicoot it 
consists of a single vertebra, whilst it has as many as eight 
in the armadillo. The relative size and completeness of tiie 
sacrum are aasociated with the development of tho haunch 
bones and of the lower Imibs. In whales, where the pelvic 
bones are rudimentary and there are no hind luubs, there 
is no sacrum. It forms tho posterior wall of the pelvis, is 
triangular in form, and possesses two surfaces, two borders, 
a base, and an apex. The anterior or pelvic surface is con- 
cave, and is marked by four transverse lines, which indicate 
its original subdivision into five bones, and by four pans 
of foramina, through which are transmitted the anterior 
sacral nerves. Its posterior suiface is convex; in the 
middle Ime are tubercles or nubniontary spines, and on 
each side of those are two rows of tubercles, tlie inner of 
which aie tiie conjoined articular and mamimllaiy pro- 
cesses, tho outer tho transverse processes of tho origmolly 
distinct vertobrse ; in addition, four pairs of foramina are 
found which transmit the posterior sacral nerves from tho 
sacral canal, which extends through the bone from base to 
apex, and forms the lower end of the signal canal. By its 
bordera the sacrum is articulated with the haundi-bones — 
by ite base with the last lumbar vertebra, by its apex with 
the coccyx. The human sacrum is broader in proportion 
to its length than in other mammals ; this groat breadth 
gives solidity to the lower part of the spine, and, conjoined 
with the size of the lateral articular surfaces, it permits 
a more perfect junction with tho haunch-bones, and is 
correlated with tiie erect position. Owing to the need in 
woman for a wide pelvis, the sacrum is broader than iu 
man. 

IDie Coccyx consists of only fom vertebrae in the human Coccyx, 
spine. It is the rudimentary tail, but instead of projecting 
T:»ck, as in mammals generally, is curved forwards, and is 
not visible externally, an arrangement which is also foimd 
in the anthropoid apes and in Hoffmojin’s sloth. In the 
spider monkeys as many as thirty-three vertebrae are found 
in the tail, and in the long-tailed pangolin the number 
reaches forty-six. Hot only is the tail itself rudimentary 
in man, but the vertebr® of which it is composed are 
small, and represent merely the bodies of the true vertebr®. 

As there are no arches, the ring is not formed, and the 
spinal canal does not extend, therefore, beyond the apex ot 
lie sacrum. The first coccygeal vertebra, in addition to a 
body, possesses two processes or horns, which are jointed 
with two corresponding processes from the last sacral 
vertebiUi 
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The Human Spine is more uniform in length in persons bodyj in aged persons these cartilages usually become 
of the same race than might be supposed from the indi- converted into bone. The upper seven ribs are connected 
vidual differences in stature, the variation in the height of by their costal cartilages to the side of the stomum, and 
the body in adults being duo chiefly to differences in the are called sternal or true ribs ] the lower five do not reach 
length of the lower limbs. The average length of the the sternum, and are named asternal ot false, and of these 
spine is 28 inches j its widest part is at the base of the the two lowest, from being comparatively unattached in 
sacrum, from which it tapers down to the tip of the coccyx, front, are called free or floating. All the ribs arc articu- 
It diminishes also in breadth from the base of the sacrum latcd behind to the dorsal vcrtobric, and as they are sym- 
upwards to the region of the neck. Owing to the pro- metrical on the two sides of the body, the ribs in any 
joction of the spines behind and the transverse processes given animal are always twice os numerous as the dorsal 
on each side, it presents an irregular outline on those vertebrae in that animal. They form a series of osseo- 
aspects j but in front it is more uniformly nmnded, owing cartilaginous arches, which extend more or less perfectly 
to the convex form of the antcro-lateral surfaces of the around the sides of the chest. A rib is an elongated bone, 
bodies of its respective vertebrae. In its general contour and us a rule possesses a head, a nock, a tubercle, and a 
two series of curves may bo seen, an antcro posterior and shaft. The head usually possesses two articular surfaces, 
a lateral. The antero-posterior is the more important, and is connected to the side of the body of two adjacent 
In the infant at the time of birth the sacro-coccygeal dorsal vertebrm; the neck is a constricted part of the 
part of the spine is concave forwards, but the rest of bone, uniting tlie head to the shaft ; the tubercle, close to 
the spine, except a slight forward concavity in the series the junction of the shaft and neck, is the part which articu- 
of dorsal vertebrae is almost straight. When the infant latcs with the transverse i)roces8 of tlie vertebra. The 
begins to sit up in the arms of its nurse, a convexity for- shaft is compreased, possesses an inner and outer surface, 
w’ards in the region of the neck appears, and subsequently, and an upper and lower border, but from the shaft being 
as the child learns to walk, a convexity fonvards in the somewhat twisted on itself, the direction of the surfaces 
region of the loins. Hence in the adult spine a scries and borders is not uniform throughout the length of tho 
of eonvcxo-concave curves are found, which are alternate bone. The ribs slope from their attachments to the sjnne, 
and mutually dependent, and are associated with the erect at first outwards, downwards, and backwards, then down- 
attitude of nmn. In the human spine alone are the w'ards and fui^vards, and where the curve changes from 
lumbar vertebraj convex forward. A lateral cun’c, convex the backward to the foruwl direction an angle is formed 
to the right, opposite the third, fourth, and fifth dorsal on the rib. The first, tenth, eleventh, and twelfth riba 
vertcbric, with compensatory eun'c convex to the left articulate each with only a single vertebra, so that only a 
immediately above and below, is duo api)arcutly to tho single surface exists on the head : the surfiiccs of the shaft 
much greater use of tho muscles of the right arm over of the first rib are almost horizontal ; those of the second 
those of the left, drawing tho spine in that region some- very oblique ; the eleventh and twelfth ribs are nidi* 
what to tho right. In disease of the spine its natural mentary, have neither neck )ior tubercle, and are pointed 
curvatures are much increased, and the deformity known anteriorly. The ribs arc by no means uniform in length ; 
as humpback is produced. As the spine fonns tlie central they increase from the first to the seventh or eighth, and 
part of the axial skeleton, it acts as a coliuuu to support then diminish to the twcKth ; the first and twelfth are 
not only tho weight of the body, but of all that can be therefore the shortest ribs. The first and second costal 
carried on tho head, back, and in the upper limbs : by its cartilages are almost horizontal, but the others ore directed 
transverse and spinous processes it seiv'cs also to give upwards and inwards. 

attachment to numerous muscles, and tho transverse pro- In its general form the chest may be likened to a trun- 
cesses of its dorsal vertebrae are also for articulation wdth cated cone. It is rounded at tho sides and flattened in 
the ribs. front and behind, so that a man can lie cither on his back 

Thorsr The Thorax, Pectus, or Chest is a cavity or enclosure or his belly. Its truncated apex slopes downwards and 
the walls of which are in part formed of bone and cartilage, forwards, is small in size, and allows of tlie passage of tho 
Its skeleton consists of tho sternum in front, the tw'elvo windpipe, gullet, large veins, and nerves into tho chest, 
dorsal vertebrm behind, and the twelve ribs, with their and of several large arteries out of the chest into the neck, 
corresponding cartilages, on each side. Tho birsc or lower boundary of the cavity is much larger 

Stemum The Sternum or Breast Bone is an elongated bone than the apex, slopes downwards and backwards, and is 
which inclines downwards and forwards in the front wall occupied by tlie diaphragm, a muscle which separates the 
of the chest. It consists of three parts — an upper, called chest from the cavity of tlie abdomen. Tho transverse 
manubrium or prse- sternum ; a middle, tho body or meso- diameter is greater than the antero-posterior, and the antero* 
stemum ; and a low’er, the ensiform process or xiphi- posterior is greater laterally, where tho lungs are lodged, 
stemum. Its anterior and posterior suriaces are marked than in the mesial plane, wl^ch is occupied by tne heart, 
by transverse lines, which indicate not only the subdivision Tho Head forma tho summit of the axial part of the 
of the entire bone into three parts, but that of the meso- body. It consists of two portions — the Cranium and the 
sternum into four originally distinct segments. Each Face. 

lateral border of tho bone is marked by seven depressed The Skull, or skeleton of the head, is composed of 228kii]L' 
surfaces for articulation with the seven upjicr ribs ; at each bones, 8 of which form tho skeleton of the cranium, 14 
side of the upper border of tho pr»-sternum is a sinuous that of the face. Except the lower jaw, which is move- 
depression, where the clavicle, a bone of the up|)cr limb, able, the bones are all firmly united by immovable joints, 
articulates with this bone of tho axial skeleton. The Tho 8 bones of the cranium are so united together by their 
xiphi-stemum remains cartilaginous up to a late period of edges as to form tho walls of a box or cavity, the cranial 
life, and from its pointed form has been named tho ensi- cavity, in which the brain is lodged. The box of the 
form cartilage. cranium possesses a base or floor, a vault or roof, an 

Tho Ribs or Cost®, twenty-four in number, twelve on anterior, a posterior, and two lateral walls. The posterior 
each side of the thorax, consist not only of the bony ribs, wall is formed by the occipUal bone, which also extends 
but of a bar of cartilage continuous with tho anterior end for some distance forwards along the middle of the base; 
of each bone, called a costal cartilage, so that they furnish in front of the basal part of the occipital is the 
examples of a cortilaginouB skeleton in the adult human which also sends a process upwards on each side of ths 



SKUlb] 


ANATOMY 


823 


skull; in front of tlio basal part of the sphenoid is the 
ethmoid; mounting upwards in front of the ethmoid is tho 



Fm. 6.— ri'ofilo of tlio iikiill. Ki', frontal bonoj Pa, parU'fal; SO, anpra-occlnlfiil; 
Sq, Winamous-tcmpornl i MT, iiiantdiil-tcinpoial ; Ty, tympanic; St. styloiil- 
tflinporal ; A.i, uli splicnolil ; E, os plumiin of ctliinold ; E, lachrymal ; N, 
liuaal ; Mx, Miiperiur niaxilla ; Ma, malar; Mn. inamlihlc; hit, basl-liya'. ; 
th, thyro-liyul ; c/i, cciato-tiyal ; cm. txlcriml iiicatiia; «, caioiml Biiluro; 
is, lamlidoiilal siilunt; a.r, Htinainoiis sntiiry, 

frontal, which forms tliu forehead, and closes in tho front 
of tlie cranial box ; forining the vault and side ’walls arc 
tho two parietal bones ; completing tho side walls, and 
extending for a sliort distance along tho siilo of the floor, 
are the two tenpoml bonos ; the vertex of tho skull i.s at 
the junction of t-lio two parietal bones with each other. 



Fio. 7.— Section thrnuch tho skull Immodintoly to flic rieht of fho moBlnJ plane. 
Tlie lettcrinR as in Ki»f. with, in addition, HO. bMi-occIpItal ; EO, ex-occlpitul; 
IT peti iiiw-tnnpdi ul ; li.S, basi-»iili('iioid; i’S, prc-aphciinid (the lettcra are placed 
in the dplienolilal dlnna) ; OS. orblto-nphenold; ME. men otlnnolU; SC, (leptnl 
C»rtlla«c of nose; V. vomer; Pi, palate; I’t, pterygoid of »p)icnnld; A frontal 
*inu»rl’t pituitary fosetu; fn, foramen uiagimiu; a, angle; and (, aympliyalB 
of lower Jaw. 

The fourteen bones of tho face, which arc situated below 
and in front of the cranium, enter into tho formation of the 
walls of cavities ’which open on the front of the face; thus 
they complete, along \\ath the frontal, .sphenthd, and ethmoid, 
the walls of the two orbits in which the eye-baUs are 
lodged; along with the etliinoid and sphenoid, the walls of 
the nostrils; and they form the osseous walls of the mouth. 
As a general nile, the cranial bones are expanded, and plate- 
like in form. The outer surface of each bone assists in 
forming the exterior of the cranium, and not unfrcquently 
is marked by ridges or processes for the attachment of 
muscles. The inner surface, again, is smooth, and pitted 


with depressions, in which the convolutions of tho brain 
are lodged, and also marked by grooves for tho lodgment 
of dilated veins called blood sinuses, and of arteries termed 
meningeal. Tho two surfaces of a cranial bone, donso in 
structure, are called its tables, outer and inner, and are 
separated from each other by bone, looser and more Sjiongy 
in its texture, called diploii. In some localities, more 
especially in certain of tho bones Avbich form tlio walls 
of the nostrils, the diplod disappear, s, and comparatively 
wide intersjiaces soparato tlio two tables which contain air, 
and are called air-simiscs. The margins of tho bonos are 
denticulated, and it is by tlie interlocking of the donticula- 
tious of adjacent bones that they are jointed together, the 
joints being named sutures. Tlio bonos are pierced by 
Iiolc,s or foramina, and siniilur holes exi.st between tho 
adjacent margins of .some of tho bones. Tliese foramina 
are mostly situated in the floor of tlio skull, and trmi. 4 mit 
arteries into tho cranial cavity to supply tlie brain and 
tho inner table with blood, and veins and nervis out of 
tho cavitjE The largest of these holes is callofl foram-n 
magnum. It lies in tho occipital bone, immediately above 
tho ring of the atlas; through it the spinal mari-ow becomes 
continuous with tho brain, and the vertebral arteries pass 
to supiily the brain with blood. 

Tho Occipital, or bone of tho Hack of tho Head (Figs. (1 CrcIpiUl. 
and 7, and Plato XIII.), consists of four originally distinct 
pieces fu.scd into a curved jdate-like bone. Its subdivisions 
are arranged around the foramoii inagnuni — tlio basilar 
part, basi-occipital, in front; the condyloid parts, ex-occipi- 
tiils, one on each side; and tiie tabular part, or sujmi-occipital, 
behind. Tlie anterior surface of the snpra-occipital is sub- 
divided into four fossm, in the two upjier of wliicli are 
lodged the oc,ci[)it:d lobes of the cerebrum, in the two lower 
tho cerelielhun ; tlio iipjicr and lower pairs of fossae are 
seiiarated by a groove for f.ho lodgment of tho lateral 
venous Kiniis, ^’ho j)o.storior surface i.s marked by a pro- 
tubonincc and l)y curved lines for tho attachment of 
muscles; by its margin tho siijira-occiiiital articulates ’wdth 
tho jiarietiil and tem[K)ral bones. Each ex-occipital has 
on its under .surface a sinooth coiidylo for articulation 
with the alias; in front of the coudylo is a foramen which 
transmits tho last or ninth cranial nerve, ealled hy|ioglo.sgal, 
and behind it a foramen for tlie transmission of a vein 
sonictim(!.s exists. The bnsi occipital articulates and, in 
the adult skull, is fu.scd witli the lody of tho sphenoid 
(Fig, 7). The ujiper surface of the basi-occipital is grooved 
for tlio lodgment of the medulla oblongata. 

Sometime.s tho jMirt of the siipra-occipital situated above 
the protulierance ami u]>j)cr curved line ossifies os an indo 
pendent bone, called inter fririetal. In some maramaJs, as 
the slice]), the existence of an interjiarietal in the young 
skull is the rule and not tlie e.xcej)tioii. 

The S])lienoi(l or Wedge-shaped bone (Fig. 7, and Plate Sphenoid. 
XIT.), lie.s at the b.xsc of the .skull ; it articulates behind 
with the occipital; in front it is jointed to the ethmoid and 
frontal, and liy its lateral processes or wings to tlie frontal, 
p.arictal, and temjioral bones. From its position, therefore, 
it binds together all tlie bones of the cranium, and, more- 
over, articulates with many of those of the face. For con- 
structive purpo,seH it is tlie most important bone of the 
head. It consists of a centrum or body, with which four 
pairs of processes are connected. The body has a deep 
depression on its ujijicr surface, coinjiared in shajio to a 
Turkish saddle, in wliich is lodged tho pituitary body; 
hence it is called pituitarg fossa. In front of this fossa 
is a ridge which marks the jilaco of union of the pre- and 
post-spJierwidal subdivi.sions of tho body of this bone; tho 
body is grooved laterally for the internal carotid artery 
and the cavernous blood sinuses, and it is hollowed out in 
its interior to form the sphenoidal air-sinuses: these air- 
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sinuses are partially closed iii front by a pair of small bony 
plates called spJienokUd spongy hones, or bones of Bertin. 
Beliind tbe pituitary fossa is a pair of processes called 
posterior clinoid, from wMcb the bone slopes back to the 
basi-occipital; this slope is called the dcyt'sum sellae, and on 
it rests the pons Varolii. Brom the posterior part of each 
aide of the body the great wings, or dirsplienoids, pass 
outwards and upwards to the sides of the skull, and each 
sends off a plate-hke process to enter into the formation 
of the outer wall of the orbit. From the anterior part of 
each side of the body the lesser wings, orlitosphenaids, 
pass outwards, and assist m forming the roof of each orbit; 
each orbito-sphenoid ends internally in a knob-hke process 
called ant&'kr climid, and at its root is a foramn called 
optic, which transmits the second nerve, or nerve of sight, 
into the orbit. From the great wings on each aide, dose 
to its junction with the body, a pair of pterygoid processes, 
called internal and external, project downwards, and the 
internal process ends in a slender hook termed the hamtdar 
process. The ah-sphenoid is pierced by foramina called 
rotundmn, ovale, and spinosnm, the two former of which 
transmit divisions of the fifth cranial nerve, the last an 
artery to the membranes of the brain; between the orbito- 
and ali-sphenoids is a fissure which transmits the thn-d, 
fourth, sixth, and first divisions of the fifth cramal nerve 
into the orbit; and at the root of the pterygoid processes 
is the vidian canal, for the transmission of a nerve of the 
same naine. 

Slcraoiil. The Ethmoid, or Sieve-lilco bone (Fig. 7, and Plate XUI., 
fig. 6), is situated between the two oibitad platesof thefrontal, 
and in front of the body of the sphenoid. It is cuboidal in 
shape, and is composed of a central portion and two lateral 
masses, which are connected together by a thin horizontal 
plate pierced with holes like a sieve, and called mhrifom. 
This cribriform plate forms a part of the floor of the cranial 
cavity , on it rest the two olfactory bulbs, and the branches 
of the nerves of smell, called olfactory or first cranial 
nerves, pass from the bulbs through the holes in this plate 
into the nose. The central portion of the bone is a mesial 
perpendicular plate, mes-ethmoid, and forms a part of the 
septum winch subdivides the nose into the nght and left 
nostrils. Each lateral mass consists of an external smooth 
plate, os plamm, which assists in forming the mner wall 
of the orbit, and an internal convoluted part, called 
superior and middle spongy bones or tnrUnals, which enter 
into the formation of the outer wall of the nostril These 
turbiiials are associated with the distribution of the nerves 
of smell ; in the toothed whalos, where there are no olfactory 
nerves, the turbiiials are absent, whilst in some TnainTirin.1a, 
as the crested seal, they assume a highly convoluted form. 
The lateral masses are hollowed out into air-sinuses, called 
ethmoidal cells, which communicate with the nostrils and 
with corresponding sinuses in the sphenoid and frontal 
bones. 

From The Frontal, or bone of the Forehead (Figs. 6 and 7, and 
Plate XIII. ), consists originally of a right and left lateral half, 
united by the frontal suture in the middle line of the fore- 
head. As a rule, this suture disappears in early life, and a 
single greatly curved bone is formed. The bone is convex 
fonvards, to form the rounded forehead, and presents two 
ininences, the centres of ossification of the bone ; at the 
root of the nose is an elevation called glabella, p.-irfAnt^iTig 
outwards, from which, on each side, is the supra-eiliary 
ridge, corresponding to the position of the eyebrow. In 
the crania of some races, e.g., the Australian, the forward 
projection of the glabella and supra-cihary ndges is con- 
siderable ; and in the w’ell-known skull from the vall^ of 
the Neander it has reached a remarkable size. These 
ridges and the glabella mark the position of the ah-sinuses 
in the fi-ontal boiie. The ui)f)er border of each orbit,' trhifeti 
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ends internally and externally in a process of bone called 
angular, forms the lower boundary of the foichead. The 
cerebral surface of the bone is deeply concave, for the 
reception of the frontal lobes of the brain ; the concavity 
is deepened by tlie backward projection of two thin plates 
of bone which form the roofs of the orbits, which plates 
are sepaiated from each other by the deep notch in which 
the ethmoid bone is lodged ; along the inargiiis of this 
notch may be seen the openings into the frontal air-suiuscs. 

The Panetal bones, two m number (Figs 6 and 7, and ranetal 
Plate XIV.), form the greater part of the side wall of the 
skull, and mount upwards to the vertex, where they unite 
together along the hne of the sagittal siituie Each bone 
possesses about the centre of its outer surface an eminence, 
the centre of ossification of the bone, with which a hollow 
on the cerebral surface, lodging a convolution of tlie parietal 
lobe of the brain, corresponds. The bone is quadiilatersil 
m form. Three of its margins aie strongly denticulated, 
for junction with the occipital, frontal, and con-csponding 
panetal ; the fourth is scalc-hke, for union with the tem- 
poral, and forms the sgtiamoiis suture; near the upper 
mai^ on the cerebral surface is a groove for the lodgment 
of Ihe s^iipemr longitudinal venous simis. The anterior 
inferior angle articulates with the ali-sphenoid, and is 
marked by a groove for the meningeal artery, the posterior 
inferior is grooved for the lateral venous sinus, and articu- 
lates with the mastoid of the temporal. 

The Temporal bones, two in number (Figs. 0 and 7, Tempoml. 
and Plate XIV.), are placed at the side and base of the 
skuU, and are remarkable for containing in theiv interior 
the orgaM of hearing. Each bone consists originally of 
four subdivisions — a squamoso-zygomatic, a tympanic, a 
petro-mastoid, and a styloid— which in course of tune fuse 
together to form an irregular-shaped bone The squamous 
part of the squamoso-zygomatic is a thin idato uhicli foiins 
that part of the side of the skull familiarly km luii as the 
“temple.” The zygoma extends horizontally foiwards as 
a distinct arched process, to join the malar or check-bom*. 

At the root of the zygoma is a smooth fossa, called y/rwo/f/, 
which receives the condyle of tlio lower jaw, ami assists in 
forming the tanporo-maxillary joint. The tympanic iiortioii 
forms in the feetus a ring, which enlarges subsequently into 
a curved plate that forms the wall of the external auditory 
meatus, or passage into the tympanum or middle ear. The 
tympanic and squamoso-zygomatic parts of the bom* fuse 
together; but a fissure, called Glnserian, sitiiatud behind 
the glenoid fossa, marks their original separation ; in thia 
fissure the slender process of the malleus (one of tlie bones 
of the tympanum) is lodged. The petro-mastoid or periotic 
part of the temporal contains the organ of hearing, ami is 
complicated in its internal anatomy. It extends forwunls 
and invrards along the floor of the skull, and forin.s ou the 
exterior of the skull the large mj)plo-shapcd mastoid pro- 
cess. This process is rough on its outer surface, tor the 
attachment of muscles, and is hollowed out internally into 
the mastoid cells or air-sinuses, which communicate with 
the tympanum or middle car. The petrons-ti'Diporal is 
distm^uished by its stony hardnea.s, ami ha.s tlie form of a 
three-sided pyramid. Its apex lies in relation to the aide 
of the body of the sphenoid ; its base correapomls to the 
tympanic cavity and external nieatins ; its under anrface is 
rough, and forms a part of the under surface of the akull ; 
ite anterior and posterior surfaces are smooth and in rela- 
tion to certain parts of the brain. TIic petrous part of tlie 
bone is traversed by a canal which transmits the iut<*rnal 
carotid a,rtei 7 and sjniipatlictic nerve into tlie cranial 
cavity; in its posterior surface is a passage, htimvU 
meatus, down which the seventh cranial nerve proceeds ; 
at the bottom of the meatus the aiiditoiy part (»f that 
nerve enterii tho Interriol ehr, whilst the part of the nerve 
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wliich goes to the muscles of the face traverses a m-nnl m 
the bone, called aqueduct of Fallopius, which ends ex- 
ternally, between the styloid and mastoid processes, in the 
sti/lo-mastuul foramen. The styloid process is a slender part 
of the bone winch projects downwards from the tympanic 
plate, and is connected with the small cornu of the hyoid 
bone by the stylo-hyoid ligament. It does not unite with 
the rest of the bone until a comparatively late period. 
Between the petrous -temporal and ex -occipital is the 
jiKjnlar foramen, which transmits out of the skull the 
oiglith cranial nerve and the internal jugular vein. 

Bones oi The fourteen bones of the Face are, as a rule, much 
the lace smaller than those of the Cranium j some have the form 
of thin scales, others are more irregular in shape. They 
are named as follows: — Two superior maxillary, two 
palate, two malar, two nasal, two lachrymal, two inferior 
turbinal, a vomer, and an inferior maxiUa. 

I'pper ]aw The Superior Maxillne, or bones of the Upper Jaw (Pigs. 
C and 7, and Plate XIV.), form the skeleton of a large part 
of the face, and enter into the formation of the walls of the 
cavities of the nose, mouth, and orbit ; around them the 
other bones of the face are grouped. The facial surface 
of eacli bone presents in front a large foramen for the 
transmission of the infra-orbital branch of the fifth cranial 
nerve, and behind, several small foramina for the trans- 
mission of nerves to the teeth in the upper jaw. On the 
same surface is a rough process for articulation with the 
malar bone. The orbital surface is smooth, forms the 
floor of the orbit, and possesses a canal in which the infra- 
orbital noiTc lies. The nasal surface forms a part of the 
outer wall and floor of the nostril, and presents a hole 
leading into a largo hoUow in the substance of the Ixme, 
called the antrum, or superior maxillary air-sinus. The 
nasal surface articulates with the inferior turbmol and 
palate bones. The nasal and facial surfaces become con- 
tinuous with each other at the anterior aperture of the 
nose, and from them a strong process ascends to join the 
frontal bono close to the glabella; this process also aiticu- 
latcs ivith the lachrymal and nasal bones. The palatal 
surface forms a part of the bony roof of the mou&, and 
presents in front a small hole (tho incisive foramen) which 
coniinii niciitea with the nose. In the sheep and many other 
mammals this hole is uf largo size ; tho palatal surface is 
bounded externally by a thick elevated border, in which 
arc the sockets, or alveoli, for the lodgment of tho fangs 
of tho teeth; intcraally this surface articulatps by a narrow 
border with the other superior maxilla and "with tho vomer, 
and, posteriorly, with the palate-bone. 

Tho Palate-bone (Fig. 7, and Plate XIV.) lies in con- 
bouc. tact with tho inner surface and posterior border of the 
superior maxilla, and separates it from the sphenoid. It 
is in shape not unlike tho capital letter L, the horizontal 
limb forming the hinder part of the bony roof of the 
mouth by its lower surface, and the back part of the floor 
of the nose by its upper. The ascending limb assists m 
forming the outer wnll of the nose, and subdivides into 
an anterior, or orlital, and a posterior, or sphenoidat, pro- 
cess. At the junction of the two limbs is the pyramided 
process, which articulates with the lower en(te of the 
pterygoid processes of the sphenoid, 

Yomw The Vomer (Fig. 7), shaped like a ploughshare, lies 
vertically in tho mesial plane of the nose, and forms a 
large part of the partition which separates one nostril from 
the other. It articulates above with the under surface of 
the body of the sphenoid and the mes-ethmoid ; below 
with the palatal processes of the superior maxillae and 
palate-bones; in front with tho septal cartilage of the nose, 
whilst tho posterior border is free, and forms the hinder 
edge of the nasal septum, .... 

The Inferior turbinated is ft slightly coiivoluted bone 


situated on the outer wall of the nose, where it articulates inferior 
with the superior maxilla and palate a little below the tarbiimted. 
middle turbinal of the etlimoid. 

The Lachrymal (Fig. 6) is a small scale-like bone, in Lachrymal, 
shape not uidike a finger-nail, placed at the inner wall 
of the orbit, and fitting between the ethmoid, superior 
maxilla, and frontal bones. It has a groove on the outer 
surface, in which is lodged the lachrymal sac 

The Nasal (Fig, 6) is a thin, somewhat elongated NaaJ. 
bone, which, articulating with its fellow in the middle 
Ime, forms with it the bony bridge of the nose ; above, it 
articulates with the frontal, and by its outer border with 
the ascending process of the superior maxilla. 

The Malar bone (Fig 6), irregular in shape, foms the Malur. 
prominence of the cheek, and completes the outer wall 
of the orbit. It rests upon the superior maxilla ; by its 
orbital plate it articulates with the great wing of the 
sphenoid; by its ascending process with tho external 
angular process of the frontal; by its posterior process with 
the sygomatic process of the temporal, so as to complete 
the zygomatic arch. 

The Inferior Maxflla, Lower Jaw, or Mandible (Figs 6 and irundibip 
7, and Plate XIV., fig. 9), is a large horse-shoe shaped bone, 
which has the distinction of being the only movable bone of 
the head. It consists originally of two separate halves, which 
unite during the first year of hfe into a single bone at the 
symphysis or chin. A characteristic feature of the human 
lower jaw is the forward slojie of the bone at the chin, for 
in other mammals the symphysis inchnos backwards. In 
the upper border of this bono are the sockets for the lower 
senes of teeth. At the posterior end of the horse-shoe 
curve on each side tho bone ascends almost vertically, and 
tenninates in two processes — an anterior, or coronoid, 
which is for the inseition of tho temporal muscle, and a 
posterior, or condyle, which is for articiflation with the glen- 
oid fossa of the temporal bone. "Where the ascending and 
horizontal limbs of the bone arc continuous, it forms the 
anyle, wliich is almost a right angle. On the inner surface 
of the ascending limb is a large foramen, communicating 
with a canal which tmverses the bone below the sockets 
for tho teoth. In this canal are lodged the nerves and 
blood-vessels for lilicso teeth. 

The Hyoid bone Hes in the neck, on the same plane ns Eyoul. 
the lower border of tho inferior maxilla (Figs. 6 and 7). It 
is shaped like tho letter U, and consists of a body, or lasi- 
hyed, from which two long horns, or sfyMiyals, project 
l^kwards. At tho junction of the body and horns two 
i smaller comna, or cerato-hyals, project upwards, and are 
connected with the styloid processes of the temporal bones, 
or stylo-Iiyab, by the stylo-hyoid ligaments, or epi-hyals. 

The hyoid is the bone from which the muscles of the 
tongue arise, and it is situated immediately above tho 
thyroid cartilage of the larynx, to which it is attached by 
ligaments. 

lo. its general form the SkuH is ovoid, with tho long General 
axis extending antero-posteriorly, the frontal and occipital form ami 
ends rounded, and &e sides somewhat flattened. 
average length in the people of the British Islands is a “ 
little more than 7 inches ; its greatest breadth about 
inches; and its height, from the plane of the foramen 
magnum to the vertex, about inches. Its greatest 
circunoference is about 21 inches. The breadth of the 
face across the zygomatic arches is about 5 inches. The 
average capacity of the brain cavity is 92. cubic inches. 

The British skuB is dolicho-ceph^c and orthognathic, 

(See Antheopology.) 

The lateral regions of the skuU are called the temporal 
fossae, and give origin to the temporal muscles. "Under 
cover of each zygomatic arch is the zygomatic fosca. At 
the bottom of this is a hollow between the superior maxilla 
I -- tOA 
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and sphenoid, called spheno-maxillary fossa, from which 
the pterygn-maxillary fissure extends downwards between 
the ptcrj’goid and superior maxillary ; and the sphxno- 
maxillary fissure extends upwards into the orbit. The 
orbit is a four-walled pyramidal cavity, with the base 
directed forward to the face, and the apex backward to 
the brain cavity. At the apex are the foramina in tlie 
sphenoid, through which the nerve of sight and other nerves 
pass from the brain to the eyeball, muscles, and other soft 
structures within the orbit. 

The nostrils open on the front of the face by a large 
opening situated between the two superior maxilhe, and 
bounded above by the two nasals. The sides of tlio 
opening pa.S8 dowm almost vertically to join the floor, and 
are not rounded off as in the ape’s skull ; from the centre 
of the floor a sharj) ]irocoss, the tumd spine of the superior 
maxillre projects forwards, and forms a characteristic 
feature of the human skull. Attached to the sides of the 
opening are the lateral cartilages of tlio nose, w'hich form 
the wings of the nostrils, and so modify the position of 
their o])enings that in the face they look downwards. The 
nostrils are separated frcuii each other by a vertical mesial 
partition c()mpo.sed of the mes-cthraoid, vomer, and triangular 
nasal cartilage, the last-named of which projects forward 
beyond the anterior surface of the upper jaw, and con- 
tributes materially to the prominence of the nose. The 
outer wall of each nostril presents the convoluted turbinals, 
which are separated from each other by horizontal passages 
extending antoro-posteriorly ; the superior passage or 
meatus lies between the superior and middle turbinals of 
the ethmoid, and is continued into the sphenoidal and 
posterior ethmoidal air-sinuses ; the middle meatus lies 
between the middle and inferior turbinals, and i.s continued 
into the frontal, anterior ethmoidal, and maxillary air 
sinuses. These sinuses are therefore extensions of the nasal 
chamber or respiratory jtassage, and corrcsp<md with the 
air cavitic.s which exist in so many of the bones of birds ; 
the inferior meaivs lies between the inferior turbinal and 
floor of the nose ; into its anterior part opens the nasal 
duct which conveys the tears from the front of tlie eyeball. 
The posterior ojionings of the nose are aoj)aratcd from each 
other by the hinder edge of the vomer, and are placed 
between the internal pterygoid ])latcs of the sphenoid. 

The skull varies in appearance at diflffuent periods of life. 
In infancy the face is small, about |th of the size of the 
entiro head, for the teeth are still rudimentary and the 
jaws are feeble ; the centres of ossification of the cranial 
bones are prominent; the forehead projects; the skull is 
widest at the parietal eminences ; the air-sinuses, and bony 
ridges corresponding to them, have not formed. In the 
adult the face is about half the size of the head, and its 
vertical diameter greatly elongated, from the growth of the 
antrum, the nose, and the dental borders of the jaw's ; and 
the angle of the lower jaw is almost a right angle. In old 
age the teeth fall out, the jaws shrink in, tlieir dental 
borders become absorbed, the angle of the lower jaw, as in 
infancy, is obtuse ; the vertex and floor of the skidl also 
become flattened, and the sides bulge outwards, — changes 
due to gravitation and the subsidence of the bones by their 
own weight. 

The skull of a woman is smaller and lighter, with the 
muscular ridges and projections due to the air sinuses less 
strongly marked than in a man, but with the eminences 
or centres of ossification more prominent. The more 
feeble air sinuses imply a more restricted respiratory 
activity and a less active mode of life than in a man. The 
internal capacity is about 10 per cent, less than that of 
the male. The face is smaller in proportion to the cranium ; 
the cranium is more flattened at the vertex, and the height 
is consequently not so great in proportion to the length as 


in the man. In the female skull, therefore, the infantile 
cliaractcrs are less departed from than is the case in the male. 

Turning now to the Appendiculak Skeleton, we shall 
consider first that of the Superior or Thoracic or 
Pectoral Extremity, or Upper Limb. The Upper Limb Upp« 
may be subdivided into a proximal part or shoulder, a Limb, 
distal part or hand, and an intermediate shaft, which con- 
sists of an up 2 )cr arm or brachium, and a fore-arm or anti" 
hrachium. In each of these subdivisions certain bones are 
found : in the shoulder, the clavicle and scapula ; in the 
u])per arm, the humerus ; in the fore-arm, the radius find 
ulna, the bone of the upper arm in man being longer than 
the bones of the fore-arm ; in the hand, the carpal and 
metacarpal bones and the jihalanges. The scajiulfi and 
clavicle together form an imperfect bony arch, the Bcajiular 
Arch or Shoulder Girdle ; the shaft and hand form a free 
divergent Apiiendage. The shoulder girdle is the direct 
medium of connection between the axial skeleton and the 
divergent part of the limb; its anterior segment, the 
clavicle, articulates with the iqiiier ciid of the sternum, 
whilst its posterior segment, the scapula, approaches, but 
does not reach, the dorsal spines. 


V 



Fio. fl.— DlaKmminotlc accUon to represent the rclatkms of the shoiUiler clrdlo to 
thy trunk. V, u Doran) Voi’toltm ; C, n Ilil) : St, tliu Stisnmin ; Se, tlie .Scapula 5 
(Y, tliu Citraroiil ; Cl, tin; Cluvick ; M, the Ml'IiIscus at ite atenml cikI ; II, tho 
lluiiierus. 

Tlie Clavicle, or Collar P)ono (Fig. 9), is an elongated Clavicle 
bone which extends from the ujiper end of the sternum 
horizontally outw’ards, to articulate with the acromion 
jiroccss of the scajmlo. It jircsents a strong sigmoidal 
curve, w'hich is associated with the transverse and horizontal 
direction of the axis of the human shoulder. It is slender 
in the female, but pow’erful in muscuhir males ; its sternal 
end thick and somewhat triangular; its acromial end, 
flattened from above downwards, has an oval articular 
surface for the acromion. Its shaft has four surfaces for 
tho attachment of muscles; and a strong ligament, con- 
necting it with tho coracoid, is attached to the under 
.surface, near the outer end, whilst near the inner a strong 
ligament pas.ses between it and the first rib. The clavicle 
is absent in the hoofed quadnipeds, in the seals and whales, 
and is feeble in the carnivora; but is well formed, not only 
in man, but in apes, bats, and in many rodents and 
iusectivora. 

The Scapula, or Shoulder Blade (Fig. 9), is the mostScopnl*. 
important bone of the shoulder girdle, and is present in 
all mammals. It lies at the uj-tper and back part of the 
wall of the chest, reaching from the second to the seventh 
rib. Its form is plate-like and triangular, with three 
surfaces, three borders, and three angles. Tho funda- 
mental form of tho scapula, as seen in the mole, is that of 
a three-sided prismatic rod, and its assumption of the 
plate or blade-hke character in man is in connection with 
the great dcvelojiment of the muscles which rotate the 
humerus at tho shoulder joint. Its costal or ventral 
surface is in relation to the ribs, from which it is separated 
by certain muscles : one, called subscapularis, arises from 
the surface itself, which is often termed subscapular fossa. 

The dorsum or back of the scapula is traversed from 
behind forwards by a prominent spine (PL XIII., fig. S), 
which lies in the proper axis of the scapula, and subdivides 
this aspect of the bone into a surface above the spine, the 
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supra- or prce-sjniioiis fossa, and ono below the spine, tie 
infra- ot post-spinous fossa. Tbo spine arclies forwards, to 

end in a broad flattened process, 
the acromion, which has an oval 
articular surface for tho clavicle ; 
both spine and acromion are 
largely developed in the human 
scapula in correlation with the ^ 
great size of the trapezius and 
deltoid muscles, which are con- ( 
earned in the elevation and ab- 
duction of the upper limb. The 
borders of the scapula, directed 
upwards, backwards, and down- 
wards, give attachment to several 
muscles. The angles are inferior, 
supero-posterior, and supero-an- 
teiior. The supero-anterior is the 
most important , it is truncated, 
and presents a large, shallow, oval, 
smooth surface, the glenoid fossa, 
for articulation with the humerus, 
to form the slioiddcr joint. Over- 
hanging the glenoid fossa is a 
curved boak-like process, the 
coracoid, which is of importance 
as corresponding with the separate 
coracoid bone of birds and reptiles. 

The lino of demarcation between 
it and tho scapula proper is 
marked on the upper border of 
the scapula by the supra-scapular 
notch. 

The Humerus, or bone of the 
Upper Arm (Fig. 9), is a long bone, 
and consists of a shaft and two 
ertromitios. Tlio npiier exlrmity 
of tins bone possesses a convex ton of tho Left upiw umu 
spheroidal smooth _ surface, the S.™ pVoco'i 
head, for articulation "with tho piocessotfccapnia.iLiuimeuHi 

1 . n » ,1 1 •, K, latlnis: U, nlna; C, opposite 

glonoid fossa of tho scapula; it tlieulBhtcaipul hones; Mc,op- 
is surrounded by a narrow con- i"»i>if<‘ti>ciivunictacaj-i)an)(pnes, 
stneted ned-, and where tho neck iii. ninidie, iv, ” 
and shaft become continuous with 
each other, two processes or tnherosities are found, 
to wdiich are attached the rotator muscles arising 
from the scapular fossm Between the tuberosities is a 
groove in which the long tendon of the biceps rests. A 
lino draivn through the head of tho humerus perpendicular 
to the middle of its articular surface, forms with the axis of 
the shaft of the bone an angle of 40°, The shaft of the 
huinoras is cylindriform above, but flattened and expanded 
below ; about midway down the outer surface is a rough 
ridge for the insertion of the deltoid muscle, and on tie 
inner surface another rough mark for the insertion of the 
coraco-hrachialis. The demarcation between the cylindri- 
form and expanded parts of the shaft is marked by a 
shallow groove winding round the back of the bone, in 
which the nrasculo-spiral nerve is lodged. The lower 
extremity of the humerus consists of an articular and a 
non-articular portion. The articular presents a small head 
or capitcllum for the radius, and a pulley or trocldea for 
the movements of the ulna in flexion and extension of the 
limb. Tho non-articular part consists of two condyloid 
eininence.s, internal and external From the external, or epri- 
condijle, a ridge passes for some distance along the outer 
border of the bone ; it gives origin to the supinator and 
extensor muscles in the fore-arm. From the internal emi- 
nence, or epi-troddea, a ridge passes up the inner border of 
the shaft of the bone; this eminence ^ves origin to the 



pronator and flexor muscles in the fore-arm. In nearly 
two per cent of the bodies examined in tie anatomy-rooms 
m the university of Edinburgh, a hooked process has been 
seen projecting from the shaft of the bone, about 2 inches 
above the epi-trocUea ; this process is connected to the 
epi-trochlea by a fibrous band, so as to form a foramen, 
which has been called sup-a-condyloiil. In these cases 
the median nerve invariably passes through the foramen, 
and not unfrequently is accompanied by the brachial 
artery. In the feline carnivora and some other mammals 
a foramen constantly occurs in this part of the humerus, 
through which, as a rule, both nerve and artery proceed, 
though in the common seal it transmits only the nerve. 

Before describing the two bones of the fore-arm, the 
anatomist should note the range of movement which can 
talce place between them. In one position, which is called 
supine, they lie parallel to each other, tho radius being the 
more external bone, and the palm of the hand being 
directed forwards; in the other or y)ro?ie position tho 
radius crosses obliquely in front of the ulna, and the palm 
of the hand is direct^ backwards. Not only the bones 
of the foro-arm, but those of the hand arc supposed to be 
in the supine position when they are described. 

The Radius (Fig. 9) is the outer bone of the Fore-arm, and Rwiiw 
like aU long bones possesses a shaft and two extremities. 

The upper extremity or head has a shallow, smooth cup for 
moving on the capiteUum of the humerus; the outer 
margin of the cup is also smooth, for articulation with the 
ulna and annular ligament; below the cup is a constricted 
7ieck, and immediately below the neck a tuhet'osity for the 
insertion of the biceps. Tlie shaft of the bone possesses 
three surfaces for the attachment of muscles, and a sharp 
inner border for the interosseous membrane. The lower 
end of the bone is much broader than the upper, and is 
marked posteriorly by grooves for the lodgment of tendons 
passing to the back of the hand : from its outer border a 
pointed process projects downwards, its inner border 
has a smooth shallow fossa for articulation with the ulna, and 
its broad lower surface is smooth and concave, for articula- 
tion with the scaphoid and semilunar bones of the wrist. 

The Ulna (Fig. 9) is also a long bone. Its upper end is Ulna, 
subdivided into two strong processes by a deep fossa, the 
greater sigmid cavity, which possesses a smooth surface 
for articulation with the trochlea of the humeras. The 
anterior or coronoid process is marked by an obhquo ridge 
for tho insertion of the brachialis anticus, whilst the pos- 
terior or olecranon process gives insertion to the large 
triceps muscle of the upper arm. Immediately below the 
outer border of the great sigmoid cavity is the small 
sigmoid cavity for articulation with the side of the head of 
the radius. The shaft of the hone possesses three surfaces 
for the attachment of muscles, and a sharp outer border 
for the interosseous membrane. The lower end, much 
smaller than the upper, has a pointed styloid process and 
a smooth articular surface, the outer portion of which is 
for the lower end of the radius, the lower part for moving 
on a carfilage of the wrist joint called the triangular fibro- 
cartilage. 

‘ The Hand consists of the Carpus or wrist, of the Meta Han4 
carpus or palm, and of the free Digits, the thumb and four 
fingers. Anatomists describe it with the palm turned to 
the front, and with its axis in 'line with tho axis of the 
fore-ana. 

The Carpal or Wrist bones (Fig. 9) are eight in number Carpn« 
and small in size : they are arranged in tu'c rows, a 
proximal, — ie. a row next the fore-arm, — consisting of the 
scaphoid, semilunar, cimoiform, and pisiform ; and a distal, 

— ie. a row next the bones of the pahn,— consisting of a 
trapezium, trapezoid, os magnum, and unciform ; the bones 
in each row being named in the order they are met with, 
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from the radial or outer to the ulnar or inner side of llie 
wrist. It is unnecessary to give a separate description of 
each bona Except the pisiform or pea-shaped bone, 
which articulates with the front of the cuneiform, each 
carpal bone is short and irregularly cuboiiM in shape ; its 
anterior (or palmar) surfaceand its posterior (or dorsal) being 
rough, for the attachment of ligaments ; its supenor and 
inferior surfaces being invariably smooth, for artieulation 
with adjacent bones ; whilst the inner and outer surfaces 
are also smooth, for articulation, except the outer surfaces 
of the scaphoid and trapezium (the two external bones of 
the carpus), and the inner surfaces of the cuneiform and 
unciform (the two internal bones). Occasionally a ninth or 
supernumeraiy bone may arise from the subdivision of the 
scaphoid, sen^unar, or trapezoid, into two pieces ; more 
rarely a distinct bone is found in the human wrist inter- 
calated between the trapezoid, os magnum, semilunar, and 
scaphoid, which corresponds in position to the os inter- 
medium, found constantly in the wnst of the orang, gibbon, 
the tailed apes, and many rodents and insectivora. 

The Metacarpal bones, or bones of the Palm of the Hand, 
are five in number (Fig. 9) They are miniature long 
bones, and each possesses a shaft and two extremities. 
The metacarpal of the thumb is the shortest, and diverges 
outwards from the rest : its carpal extremity is saddle- 
shaped, for aiticulation with the trapezium; its shaft is 
somewhat compressed, and its phalangeal end is smooth 
and rounded, for the first phalanx of the thumb. The 
four other metacarpal bones belong to the four fingers : 
they are ahuoat parallel to each other, and diminish in size 
from the second to the fifth. Their carpal ends articulate 
with the trapezoid, os magnum, and unciform : their shafts 
are three-sided : their phalangeal ends articulate with the 
first phalanges of the fingers. 

The number of Digits m the hand is five, which is the 
highest number found in the mammalia They are dis- 
tinguished by the names of pollex or thumb, and index, 
middle, ring, and little fingers. Their skeleton consists of 
fourteen hones, named phalanges, of which the thumb 
possesses two, and each of the four fingers three. The 
phalanx next the metacaqial hone is the first, that which 
carries the nail is the terminal or ungual phalanx, whilst 
the intermediate bone is the second phalanx. Each is a 
miniature long bone, with two articular extremities and an 
intermediate shaft, except the terminal phalanges, which 
have an articular surface only at their proximal ends, the 
distal end bemg rounded and rough, to afford a surface 
for the lodgment of the nail. 

The Inteeior or Pelvic Extremity, or Lower Limb, 
consists of a proximal part or haunch, a distal part or foot, 
and an intermediate shaft subdivided mto thig h and leg. 
Each part has 
its appropriate 
skeleton : iu the 
haunch, the pel- 
vic or innomi- 
nate bone; in the 
thigh, thefemur; 
in the leg, the 
tibia and fibula Fiq.IO.— D iagrammatic spction to lepresent the relations 
/•Hin flii'frli NnTi.1 Of the Pelvic Gudle totlie 'fiuiik. V,aBaaal7eiteliia; 
^UuG Lllign-OOUe the lUam; P, the two pubic bonce meeting in bont 
in man being at tUe symphysis ; F, the femur. 

longer than the leg-bones); in front of the knee, the 
patella; in the foot, the tarsal and metatarsal bones and 
phalanges. The bone of the haimch forms an arch or 
Pelvic Girdle, which articulates behind with the side of the 
sacrum, and arches forward to articulate with the opposite 
haunch-bone at the pubic symphysis. It is the direct 
lu^um of connectiou between the axial skeleton and the 
shaft and foot; which form a free divergent Appendage. 



The Os Innominatum, or Haunch-bone, is a large irre- Poh-k 
gukr plate-like bone, which forms the lateral and anterior girdle, 
boundaiy of the cavity of the pelvis. In early life it con- 
sists of three hones — ihum, ischium, and pubis— which 
unite about the twenty-fifth year mto a single bone. 

These bones converge, and join to form a deep fossa or 
cup, the acetabulum or cotyloid cavity, on the outer surface 
of the hone, which lodges the head of tlie thigh-bone at 
the lup-jomt. One-fifth of this cup is formed by the 
pubes, and about two-fifths each by the ischium and ilium. 

At the bottom of the acetabulum is a depression, to the 

of which the iivleraHieular ligament of the hip-joint 
is attached. From the acetabulum the ilium extends 
upwards aud backwards, the iscliium downwards and 
backwards, the pubis forwards and inwards. In fioiit of 
the acetabulum is a large hole, the ohturatur or thyroid 
foi'amen, which is bounded by the ischium aud pubes; 
behind the acetabulum is the 
deep sciatic mtch, which is 
bounded by the ischium and 
ilium. 

The Ilium (Fig. 10) in man 
is a broad plate -bke bone. 

In its most simple form, as in 
the kangaroo, it is a threo- ** 
sided, prismatic, rod-like bone, 
one end of which enters into 
the formation of the acetabu- 
lum, whilst the other is free, 
and forms the iliac crest. In 
man, notwithstanding its ox 
panded form, three surfaces 
may also be rccogmsed, cor- 
respondmg to the surfaces in 
theiliumof the kangaroo; and, as 
m that animal, the lower end 
aids m forming the acetabulum, 
while the upper end fonns 
the iliac crest, which, in man, 
m conformity with the general 
expansion of the bone, is elon- 
gated into the sinuous crest 
of the ilium. This crest is of 
great importance, for it affords 
attachment tothe broad muscles 
which form the wall of the ab- 
dominal cavity. One surface of 
the ^yynmexternal , and marked 
by curved lines which subdivide 
it into areas for the origin of 
the muscles of the buttock; 
another surface is anttrior, and 
hollowed out to give origin to 
the iliacus muscle ; the third, 
or wtermd, surface articulates no. ii-nte Ai-iwirticuUr .sk.trt.m 
posteriorly with the sacrum. oiti'ei.cftLuttci ii,iiium, 

j. 1 ’ 1 , f .’Is. Mtchlura, I'h, tmliis, Ihi* tlnw 

wMIst anteriorly it forms a part - ** - 

of the wall of the true pelvis. 

The external is separated from 
the anterior surface by a border 
which joins the antenor end of f"*!; 

IV. fouith, V. (inh (d lutlu t(if. 

the crest, where it forms a pro- Tiie tinttwi ii«.. nn i. Hciitn tim 
^s, ^^ante^mpen^spwe, lulhlhS^uc.! 

About the middle of this border 's**' 

16 anterior inferior sjjwic. Between the e.xtmial and inter- 
nal surfaces is a border on wliich are found the jmteritrr 
superim'm&inferiorsjmes; between theaiitcriorand internal 
surfacesis the pectineal border, which forms part of the line 
of separation between the true and pelvis. 

The Pubis (Fig. 11} is also a thxoe^idod, prisma^ rod- 



i-inur; I*, iifttcllu} 'lit, tilmi; lb, 
lilmlaj Tr, OjUKwite I li«‘ i n I »t wl 
biiiii'ii; C, 08 oaloi*, anminK jnoini- 
neiiccof hod i Mt, fnijiohitt* IlH-tivi* 
DiPtatBml boiiraj II, h<illiix < 



1‘iibiE 


Ifii’liiuin. 


Ti'lvih. 


LOIVER LIMB.] 

like bone, tlie fundamental form of wMcli is obscured by 
the modification in shape of its inner end. In human 
anatomy it is customary to regard it as consisting of a 
body and of two branches, a Imizonial and a descending 
ranuis. The body and horizontal ramus form the fundor 
mental prismatic rod, and the descenchng ramus is merely 
a special offshoot from the inner end of the rod. The 
outer end of the rod takes a part in the formation of the 
acetabulum , the inner end is expanded into the body of 
the pubis, and has a broad margin, or symphysis, for 
articulation with the corresponding bone on the opposite 
side of the pelvis. The three surfaces are — a supei'ior, for 
the origin of the pectincus mnsdej a podei'ior, which 
enters into the wall of the true pelvis j and an mferior, 
which forms the upper boundary of the obturator foramen. 
The descending ramus is merely a downward prolongation 
of the inner end of the bone which joins the ischium, and 
aids in foniiing the aide of tho pubic arch. The junction 
of the outer end of tho pubis with the ihuni is marked by 
the pectineal eminence. The superior and posterior sur- 
faces are separated by the sharp jteetineal line, which, 
starting from the spine of the pubis, runs outwards to aid 
in forming the brim of the tnie pelvis. 

The Ischium (Fig. 11), like the ilium and pubis, has 
the fundamental form of a three-sided prismatic rod. One 
extremity (tlio upper) completes the acetabulum, whilst 
tho lower forms the largo prominence, or tuhei' isdiii. The 
surfaces of the bone are internal or pelvic, exterml, and 
anterior Tho pelvic and external surfaces are separated 
from cacli other by a sharp border, on which is seen the 
ischial spine, Tho pelvic and anterior surfaces are sepa- 
rated by a border, which forma a part of the boundary of 
the obturator foramen ; but tho margin between the mctemal 
and auteiior surfaces is feebly maiked. TJio tuberosity, 
a thick, rough, and strong process, gives origin to 
several powerful muscles: on it the body rests in the 
sitting posture; an offshoot, or ramus, ascends from it 
to join tho descending ramus of tho pubis, and com- 
jiletcs both the pubic arch and tho margin of the obturator 
foramen. 

J>y llie articulation of the two innominate Imncs ivith 
each other in fiont at the pubic symphysis, and with the 
.sides of the sacrum behind, tho osscoils walls of the cavity 
of tho Pelvis are formed. This cavity is subdivided into 
a false and a true pelvis. Tho false iielvis lies between 
the expanded wing-like portions of the two ilia. The true 
pelvis lies below the two pectineal linos and the base of 
the sacrum, which suiTound the upper orifice or brim of 
the tmo pelvis, or pelvic inlet; wMlst its lower oiifice or 
outlet is bounded beliind by the coccyx, laterally by the 
ischial lnbcrositie.s, and in front by the pnbic arch. In 
tho erect altitude the pelvis is so inclined that the plane 
of the brim forms with the horizontal plane an angle of 
from G0° to 06°. The axis of the cavity is curved, and is 
ropre.sented by a line drawn porpendicidarly to the planes 
of the brim, the cavity, and the outlet; at the brim it is 
directed upwards and forwards, at the outlet downwards 
and a little forwards. Owing to the inclination of the 
pelvis, the base of the sacrum is nearly 4 indies hi^er 
Ilian the upper border of the imbic symphysis. The fmale 
l>dvis is distinguished from the male by certain sexual 
characters. Tho bones are more slender, the ridges and 
processes for mmscular attachment more feeble, the breadth 
and capacity greater, the depth less, the ilia more expanded, 
giving the greater breadth to the hips of a woman than a 
man ; the inlet more nearly circular, tho pnbic axdi wider, the 
distance between the tuberosities greater, and the obturator 
foramen more triangular in tho female than in the male. 
The greater cajouaty of the woman’s than the man’s pelvis 
is to afford greater room for the expansion of the ntenis 
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during pregnancy, and for the expulsion of the child at 
the tune of birth. 

The Femur or Thigh-bone (Fig. 11) is the longest bone Femnr, 
in the body, and consists of a shaft and two extremities. The 
upper extremity or head possesses a smooth convex surface, 
in which an oval roughened fossa, for the attachment of 
the inter-articular ligament of the hip, is found; from the 
head a strong elongated neeJe passes downwards and out- 
wards to jom the upper end of the shaft; the place of 
jimction is marked by two processes or trochanters: the 
external is of large size, and to it are attached many 
mnsclea; the internal is much smaller, and gives attach- 
ment to the psoas and diacus. A line drawn through the 
axis of the head and neck forms with a vertical line drawn 
through the shaft an angle of 30°; in a woman this angle 
is less obtuse than in a man, and the obhq^iuty of the 
shaft of the femur is greater in the former than in the 
latter. The shaft is almost cylindrical about its centre, 
but expanded above and below; its front and sides give 
origin to the extensor muscles of the leg; behind there is 
a rough ndge, which, tliough called linea aspera, is really 
a narrow surface and not a line; it gives attachment to 
several muscles. The lower end of the bone presents 
a large smooth articular surface for the knee-joint, the 
anterior portion of which forms a trochlea or pulley for the 
movemente of the patella, whilst tho lower and posterior 
part is subdivided into two convex condyles by a deep 
fossa which gives attachment to the crucial ligaments of 
tho knee. The inner and outer surfaces of this end of the 
bone are rough, for tho attachment of muscles and tho 
lateral hgameuts of the knee. 

The Patella or Knee-pan (Fig. 11) is a smaE triangular Patella 
flattened bone developed in the tendon of the great extensor 
muscles of tho leg. Its anterior surface and sides are 
rough, for tho attacliraent of the fibres of that tendon; its 
posterior surface is smooth, and enters into the formation 
of the knee-joint. 

Between the two bones of the leg there are no move- 
ments of pronation and supination as botween the two 
bones of the foro-arm. Tho tibia and fibula are fixed in 
jiosition; tho fibula is always external, tho tibia intornaL 

Tho Tibia or Shin-bone (Fig. 11) is tho larger andTibnt. 
more important of the two bones of tho leg; the femur 
moves and rests upon its ujiper end, and down it the 
weight of the body in the erect position is transmitted to 
the foot. Except tho femur, it is the longest bone of the 
skeleton, and consists of a shaft and two extremities, The 
upper extremity is broad, and is expanded into two tuber- 
osUies, the external of which has a small articular facet 
infcriorly, for the head of the fibula; superiorly, tlie tuber- 
osities have two smooth surfaces, for articulation with tho 
condyles of the femur; they are separated by an intermediate 
rough surface, from which a short spine projects, which gives 
att^ments to the inte^a^tic^lla^ crucial ligaments and 
semilunar caitilages of the knee, and lies opposite the inter- 
condyloid fossa of the femur. The shaft of the bone is 
three-sided; its inner surface is subcutaneous, and fonns 
the shin; its outer and posterior surfaces are for the origin 
of muscles; the anterior border forms the sharp ridge of tiie 
shin, and terminates superiorly in a tubercle for the inser- 
tion of the extensor tendon of the leg; the outer border 
of the bone gives attachment to the inter-osseous membrane 
of the leg. The lower end of the bone, smaller than the 
upper, is prolonged into a broad process, inlemal malleolus, 
which forms the inner prominence of the ankle : its under 
surface is smooth for articulation with the astragalus; exter- 
nally it articulates with the lower end of the fibula. 

Hie Fibula, or Splint-bone of the leg (Fig. 11), is aFibnU. 
slender long bone with a shaft and two extremities. ^ The 
upper end or head articulates with the outer tuberosity of 
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tke tibia. Tke shaft is three-sided, and roughened for the 
origins of muscles ; along the inner surface is a slender 
ridge for the attachment of the interosseous membrane. 
The lower end has a strong process {external mtlleolus) 
projecting downwards to form the outer prominence of &e 
ankle, and possesses a smooth inner surface for articulation 
with the astragalus, above which is a rough surface for the 
attachment of ligaments w'hich bind together the tibia and 
fibula. 

The Foot consists of the Tarsus, the Metatarsus, and the 
five free Digits or Toes, which is the majdmum number 
found in 1 113.171 ma ls. The human foot is placed in the prone 
position, with the sole or plantar surface in relation to the 
ground ; the dorsum or back of the foot directed upwards ; 
the axis of the foot at about a right angle to the axis of the 
leg ; and the great toe or hallux, which is the corresponding 
digit to the thumb, at the inner border of the foot The 
human foot, therefore, is a pentadactylous, plantigrade foot 

The bones of the Tarsus, or Ankle (Fig. 11 , Tr), are seven 
in number, and are arranged in two transverse rows, — z, 
proxmial, next the bones of the leg, consisting of the 
astragalus, os calcis, and scaphoid j a distal, next the 
metatarsus, consisting of the cuboid, ecto-, meso-, and 
ento-cuneifoim. If the tarsal bones be looked at along 
with those of the metatarsus and toes, the bones of the 
foot may be arranged in two longitudinal columns, — ^an 
outer, consisting of the os calcis, cuboid, and the metatarsal 
bones and phalanges of the fourth and fifth toes ; an inner 
column consisting of the astragalus, scaphoid, three cunei- 
form, and the metatarsal bones and phdanges of the first, 
second, and third toes. The tarsal, hke the carpal bones, 
are short and irregularly cuboidal ; the dorsal and plantar 
surfaces are as a rule rough for ligaments, but as the 
astragalus is locked in between the bones of the leg and 
the os calcis, its dorsal and plantar surfaces, as weU 
as the dorsum of the os calcis, are smooth for articu- 
lation; similarly, its lateral surfaces are smooth for 
articulation with the two malleoli. The posterior surface 
of the os calcis projects backwards to form the prominence 
of the heel With this exception, the bones have their 
anterior and posterior surfaces smooth for articulation. 
Their lateral surfaces are also articular, except the outer 
surface of tho os calcis and cuboid, which form the outer 
border j and the inner surface of the os calcis, scaphoid, 
and ento-ciineiform, which form the inner border of the 
tarsus. A supernumerary hone is sometimes found in the 
human tarsus, from a subdivision of either the ento-cunei- 
form, astragalus, os calcis, or cuboid into two parts. In 
some rodents and other mammals eight is the normal 
number of bones in the tarsus. 

The Metatarsal bones and the Phalanges of the toes 
agree in number and general form with the metacarpal 
bones and the phalanges in the hand. The bones of the 
great toe_ or hallux are more massive than those of the 
other digits, and this di^t, unlilce the thumb or poUex, 
does not diverge from the other digits, but lies almost 
parallel to them. 

D&do'pvmA and SoTnologus of the Skeleton. 

It win now be advisable to consider briefly the mode of develop- 
ment of &e skeleton, and along with the study of its genesis to 
compare its several parts with each other, in order to ascertain if 
correspondences in their airangement and mode of origm exist, even 
if they differ in the function or office which they perform. "When 
two or more parts or organs coirespond with each other in stractnx^ 
relative position, and mode of ongin, we say they are homologous 

arts, or homologues; whilst parts which have the same ftmction, 

ut do not correspond in stractui’e, relative position, and mode of 
ongin, are analogous parts, or amlogim Homologous parts have 
therefore a morpholomcal identity with each other, whilst aWqgous 
parte ^ve a physiological agreement. The same parts may he 
both homologous and analogous as the fore-limbs of a bat and a 


bird, both of which, with the same fundamental tj-pe of stmctui’e, 
aie subservient to flight. In other cases analogous parts are not 
homologues, as is illustrated by the wing of the insect, which, 
though subservient to flight, is fimdamentally dilieient in stiuctiue 
from the wing of the bat or bird. 

In the geiminal area of the fertilised vertebrate ovum a longitudi- 
nal groove ajipeai'S which maiks the beginnmg of the cranial cavity 
and spmal canal of the young embiyo. At the bottom ot tins a aniu- 
groove a slender rod is foimed, called chorda dorsalm 01 noto- 
thord. Each side of the gi'oove then becomes elevated as a thin mem- 
brane, to meet behind to enclose a canal m which the bi.aiu and spinal 
marrow ai’e developed. Small dark masses, the immoi dial or yw otu 
veiiebroe, next form on each side of the choida doisalis. In these 

S oto-vertebriB, about the sixth or seventh week of iutni-uteiiue 
ie of the human ovum, little masses of cartilage aiipear, wliieli 
correspond in number and position to the futmc sjunal vertebue 
The part of the cartflage which forms the body of the iutuie veitebu 
is devffioped around the chorda dorsalis, winch it encloses in its 
substance, whilst the cartilaginous neuial arch fonus in the mem- 
brane which closes in the spinal canal. The formation of tlieso 
cartilagmous vertebriB is completed m the human embryo about tho 
fourth month of mtra-uterine life. TI10 bodies of the caitilagiuons 
vertebra are connected toother by plates or discs of inteiveuing 
fibro-cartilage, which are also developed around the choida dorsalis. 
After the enclosure of the rod-lilce chorda by tlio cartilaginous 
vertebr® and the inter-vertebral discs it disappears, no reniain.s 
being found in the adult human body, or in that of tlio higher 
vert^rates, except peihaps some slight traces in the soft pulpy 
centres of the inter-vertebral discs ; although in the caitilagiiious iisb 
it remains as a moie or less complete structure tliroughout life. 

In each of the cartilaginous vertebral bone begins to form and 
to spread beyond its original point of formation, which is called 
a centre or nucleus of ossification j the greater part of tho body is 
formed from one of these centies, and each half of the ueuial arch 
ftom another; whilst small ossific centies arise for the tips of the 
spmous, transverse, and mammillary processes, and a special plate 
appears for both the upper and lower surfaces of the body ; the 
fusion of the various centres together to foim a complete vertebra 
takes pkoe between the twentieth and twenty-fifth year. The 
atlas has a separate centre for each lateral mass and one for the 
anterior boundary of the ring. TLe axis, in addition to tho ossific 
centres found in tlie veitebim generally, has one or two for the 
odontoid process, The seventh ceivical vertebra has tbe anterior 
bar of ite transverse process developed from a separate coutie. Eaih 
cooeygeal vertebra possesses only a single centre, which rcprcscuta 
the body of the bone. 

At the time when the cranio-spinal canal is being elosi'd in by 
the devclojiment of its membranous walls, the genuiiml layers of 
the young embryo grow towards its anteiiov or ventral suvluce, and 
meet m the venteal mesial line, so as to oncloso tbe cavities in w hieb 
thethorocic and abdominal viscera are developed. In the inciu])raiiou.y 
wall on each side of the thoracic cavity twelve cartilaginous rods, 
the future ribs, are developed ; and, connected with the anterior ends 
of the seven pairs of upper ribs, tbe cartilaginous siomum is fonneil. 
Each rib ossifies fiom one centre for its bliaft, and one each for ihe 
head and tubercle. The sternum ossifies in transverse .segments, — 
one for the prse-stemum, one or sometimes two for eaeh of the four 
subdivisions of the meso-sternum, and one for Iho xiidii-stenium. 
The complete ossification and fusion of the diiferent parts of tlie 
steraum into a single bone does not take place until an advanced age. 

The axial port of the skeleton, foimed by tlie vcrteluie, nils, ami 
sternum, is built up of a series of thirty-three transverse segments, 
equal in number, therefore, to the bones of tlic sjtmo; so tliat eu'h 
vertebra, accoiding os it is, or is not, articulated with a pir of 
tibs and a segment of the sternum, constitutes a oomjdfte, or 
incomplete transverse segment. These several segments aie serially 
homologous with each other, hut the liomologv is not .so eompleie 
in some of the segments as in the others. In the coccygeal, sacral, 
and lumbar regions of man and most vertebrate.s, only the verte- 
bral portion of each skeletal segment is represented, though in this 
abdominal wall of the crocodilas abdominal rihs and a .slemuin siro 
develi^d. In the thoraoio region the five lowest dor-.a! vertebi,e 
have five pairs of nhs developed in connection with them ; whilst 
the seven highest vertebrae have not only their corresiionding paira 
of ribs, but also a sternum, wluch bone, however, has only six trans- 
verse segments. In the cervical region seven vertebras are found, 
but Ihe antenor bar of the transverse proee.ss, although fused witli 
the vertebral body, is homologous with a rib, for in man it some- 
times develops as a distinct movable rib in couiic-ctiou with tho 
seventh cervical ; and in the crocodiles .small mtmdile ribs are 
regularly developed in connection with tho different cervical verta* 
brse. The bodies and neural arches of the vertebras ara serially 
Immologous with each other; as a rule tins is also tlio me with 
them processes, but the articular processes of the alias and tlie 
superior pair of tbe axis, although funotionoUy analogous, ore not 
homologous with tho articular processes of the other vortebrai, hut 
mth the articular surikees for tbe ribs on tbe bodies of the dorsal 
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vertoLr®, for tliey lie in front of, and not behind, the vertebral 
notclios through which the spinal nerves ai'e transmitted. The 
development oi the odontoid process of the axis shows it to be the 
body of the atlas displaced fiom its proper bone and fused with the 
body of the axis. 

The development and homology of the sknll is a much moie 
difficult pioblem to solve than that of the spine. The choida 
dorsalis extends along the floor of the skull as far forward as the 
posterior wall of the pitmtaiy fossa Cai’tilagc is fonned aioimd it, 
ivithout, however, the previous production of proto-vertobriB, and 
this cartilage is prolonged forward on each side of the fossa, fbiimng 
two bais, the trabceuhe cranii ; these bais tlien unite, and foim the 
ines-cthmoid cartilage ; at the same time the cartilage grows out- 
wards Ibi some distance m the membranous wall of the skull, but 
it does not mount upwards so as to close it in supenoily, so that 
the cartibige is limited to the floor of the skull ; moieover, the 
cartilage is not segmented The loof, side walls, and autenor wall 
of the cranium ictain for a time tlieir primordial membranous struc- 
ture. This membrane is prolonged downwards into the face proper, 
where it foims a pair of maxillary lobes or piocesscs, which pass 
forwards beneath the eyes to form the side paits of the face, and 
a mid- or frontnl-nasal process, into which the cartilaginous mes- 
ethnioid extends. Imiuediately below each inaxillai'y lobe tour 
arches, called h anchial or visceral, arise in the ventral aspect of the 
head, and in each of the thi'ee fiist of these arches a lod of caitilage 
IS fonned The_ arches on opposite sides unite with each otlier m 
Ihe ventral mesial line, but those on the same side are sepamted 
from each other by intermediate branchial clefts , these clefts all 
clos .0 up in course of time, except the upper part of the first, which 
remidns as the external meatus of the ear, the tympanum, and the 
Eustachian tube ; whilst the interval between the first visceral arch 
and the maxillary lobes fomis the cavity of the mouth. The con- 
vciMou of the i)riniordial cartilaginous and nienibianous cranium 
into the bones of the head takes place by the formation in it of 
uumeious oentros of ossification. The basi-, ox-, and so much of the 
hupra-occipitiil as lies below the superior curved Ime, ore fonned 
from distinct centres in the cartilaginous floor of the skull ; whilst 
the part of the supia-occipital above the curved lino arises from 
indcpi'iidont centres in the inoiiibranous ciumum, the whole ulti- 
niatc^ fusing together to fonn the occipital bone. The basi- or 
post-sphenoid, the pre- with the orbito-aiihonoids, the ali-sphenoid 
with the exteimal pterygoid and the intenial pterygoid, also arise 
in the cartilaginous floor, and they, together with the sphenoidal 
spongy bones w'hich are fornied in the membranous cranium, fuse 
into the sphenoid bone. The iialato is apparently foimal by ossifica- 
tion of cartilage continuous with the bar in which the internal 
pterygoid arises. The contnal plate and each lateral mass of the 
ethmoid also arise in the cartilage by dibtiuct centres. Tlio inferior 
liu’binal has also a distinct origin in cartilage. The potro-mastoid 
])art of the tcinjioral arises in uirtilago from at least three centres, 
lien-, pio-, and opisth-otic, and soon blonds with the sciuainous 
mid tymi«iiuc elements which an.so in the membranous cnuiium ; 
faubseiiucutly the fatyloid process, which is osbilied in the rod of 
cartiligp 111 the second visceral .arch, joins the temporal. The lower 
end of this same rod forms the lesser cornu of the hyoid ; the upper 
end forms two small hones, the stapes and incus, situated witlun 
the cavity of the tymiiimum. Tlio cartilage of the third visceral 
aroh forms the great cornu and body of the hyoid hone. Tlic name 
of Meckel’s cartilage is applied to the rod found in the first visceral 
arch ; its upper cud is ossified into the malleus, a small hone 
.situated in tho tympanic cavity; w'hilst in the moinbrauo siu*- 
rouuding tho rest of the cartilage the lower jaw-hono is fomled. 
The parietal and frontal bones ai'ise altogether in tho membranous 
vault ; and tho nasal, lachrymal, malar, and supenor maxiUce arise 
in connection with the hones wliieh fonn tho face ; tho vomrar is 
developed in tho momhrano investing the mes-othmeid cartilage. 
The hiimiiu superior maxilla ropiusents not only tlie superior maxula 
of other vertcljrates, but tho pre-maxillaiy bone also ; but the two 
lioiies Ikjcouio fused together at so voiy early a jroriod that it is 
difficult to recognise their original indopondenco. In tho deformity 
of hare-lip and deft jialatc, they are not imfreq[tiontly separated hy 
a distiiiot fissure. 

Since tho time when Oken and Goethe propounded tho theory 
that tho skull was built up of several vertebras, the vertebral stale- 
turo of tho skull has led to much discussion amongst anatomiste. 
Every one admits that tho skull is in series with tho spino, that 
tho cranial cavity is continuous with the spinal canal, and that tho 
cranial vault i.s formed in the wall of the embryonic cerobro-spinal 
canal. The skull also, like tho spine, is transversely segmented, 
but whetlier wo regai-d these segments as vertehras or not wOl 
depend upon Iffie conception wo entertain of the meaning of tho 
term vertebra. If w'ith Owen we define a vertebra to be "one of 
those segments of tlxe endo-skeleton which constitute the axis of 
tho body and tlio protective canals of tho nervous and vascular 
trunks,’*^ then wo may support tho vertebral nature of tho cranial 
segments on the following grounds laf, The presence of a series 
of bones extending forwards from the foramen magnum along the 


basis cranii. In series with the bodies of the spinal vertebra, — e.g., 
thebasi-occipital, babi-Bjihenoid, pre-sphenoid, mes-ethnioid (Fig. 7); 
M, The presence of a senes of neural arches which enclose and 
complete the wall of tho cianial cavity, and lie in senes with the 
noum arches of the spmal vertebrae, — e g , the ex- and supra-occi- 
pitals, which ioim the nem-al arches of tiie basi-occipital segment ; 
the aii-sphenoids and pariotals, wluch foim the neural arches of 
tho hasi-sphenoid segment ; the orbito-sphenoids and frontal, which 
foim the neural arches of the pie-sphenoid segment ; Zd, The 
presence of a senes of visceral ai-ches of which the m.indibiilai- and 
hyoidean enclose the ahmeutaiy and vascular canals, just as the 
nbs enclose them in the thorax ; and itJi, The pi’esence of foramina 
between the cranial segments like the inter-vertohral foramina 
between the spinal vertSirie for the transmission of neives, — e.g., 
the sphenoidal fissure and the jugular foiaraen. 

But if we are to regard a vertebia as a segment of the nvinl 
skeleton, which in course of its foimation passes thiough a definite 
senes of developmental clianges, then the cianial segments cannot 
he regarded as veitebrse in the same sense as the spinal segments ; 
for, \st. The choida dorsalis is not co-etiual in length with the basis 
cranii, as with tho bodies of the spmal veitebi®, so that if the 
hasi-occipital and hasi-sphenoid segments, the bodies of which are 
developed aioimd it, w®re to he legarded as cranial vertebrae, the 
pre-sphenoidal and ethmoido-naiial would not be morphologically the 
same, as they are fonned m front of the anteiior end of the diorda. 
2a!, Proto-vertebrae are formed in the spine, but not m the basis 
cranii. 3rf, The siime is tiansversely segmented m its cartilaginous 
stage of development, hut tho skull is not. Uh, The transverse 
segmentation oi the skull only appears when the bones ai’e formed, 
but the individuality of the segments becomes again concealed by 
tho fusion of the pre- and basi-sphenoids and the hasi-occipital into 
a contmuons bar of bone, a condition which is not found in tlie 
spme except m the sacro-ooccygeal region. UTi, The neural arches 
m the spine are, like the boihos, ossified in cartilage, but in the 
cranium they are for the most part ossified in membrane. These 
differences in tho mode of development of the spine and basis a-anii 
may be summarised as below , — 

Spine. 

1st Stage, 2d Stage, Zd Stage, Uh Stage, 

XJnsegmented Proto-veitebrte. Segmented Semented 

chorda. cartilage. bones. 

Basis Granii. 

1st Stage, 2d Stage, Zd Stage, ith Stage, 

tTusegmonted Unsegmenled Segmented Unsegmented 

chorda in part. cartilage. bones. bones. 

It is evident, therefore, that, although both skull and spine are 
develojied in the walls of tho cerebro-spmal gioove, yet, to quote 
tlio W'ords of Huxley, “though they are identical in goneial 
pilan of constraction, the two begin to diverge as soon as the one 
puts on tho special diaracter of a skull and the other that of a 
vertebral column ; tho skull is no moie a modified vertebral column 
than the vertebral column is a modified skull." 

The limbs, at tlieir first appearance, spout like little buds or 
lappets from tlie sides of the trunk ; cartilage foims ivithin them, 
wMch assumes the shape of the future bones, and as the limbs 
grow outwards, manifestations of joints appear, and the subdivision 
of each limb into its several segments takes place. The clavicle, 
which ossifies before any of the other bones, begins to form, how- 
ever, in fibrous moinbrano ; and at a muoli later period the ends of 
tho bono, which are formed in cartilage, unite with tho intennodiate 
shaft. The scapula ossifies from one centre for its expanded plate 
and spine, two small centres each for the acromion and vertebral 
border, and one for the coracoid. In many vertebrates, more espo- 
ciaJly bu'ds and reptiles, the coracoid is a distinct bono from the 
scapula, hut they artioulato with each other to form the glenoid 
fossa. Each of the three rod-liko bones of which the innominate 
bone is composed, ossifies from one centre for the shaft of the bone, 
and one for each extremity ; in the ilium these terminal centres ara 
situated at tho crest and acetabulum ; in the ischium, at the tuber 
and acetabulum ; and in tho pubis, at the symphysis and acetabu- 
lum. Each of '^e long bones of tho shafts of the limbs ossifies 
from a single centre for the shaft, and one or more centres for each 
articular extremity. Each carpal and tarsal bone ossifies from a 
single centre, except the os oalcis, which possesses an independent 
centre for ita posterior surface. The metacarpal and metatarsal 
bones and tlie phalanges ossify each from two centres, one for the 
shofr and one for one of the extremities. In the metacarpal bones of 
the fingers and the four outer metatarsals, the distal end is that which 
ossifies independently ; in the metacarpal of thethumb, in the meta- 
tarsal of tho great toe, and in all thei^langes, the proximal end is 
iffiat which ossifies independently. As the method of ossification of 
the first metacarpal and first metatarsal corresponds with that of the 
phalanges, some anatomists hold that these bones ai'o really the first 
phalanges of their respective digits, and that the bone which is absent 
m liiese digits, when compared with the other digits, is not a 
phalanx, but a mcta-caxpal or tarsal bone, 'Whon. the extremity 
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of a bone ossifies fiom a centre distinct from tlie centre fiom which 
the shaft anses, it 13 called an fjnphjsts. The epiphysis is united to the 
sliaft of the groiMiig bone by an mtermediate plate of cartilage, and 
so long as any of tins caitilage remains unossilied the bone can 
continue to glow in length. The ossification is not completed in 
the dillbient hones until fiom the twentieth to the twenty-fifth 
yeai 1 u the case of the long hones, the epiphysis situated at the 
end of tlie bone, towards which the canal m the shaft which trans- 
mits the nutuent artery is directed, ossifies to the shaft before the 
epi])hys!s at the other end. In the humerus, tibia, and fibula, 
where tlii‘ caual is directed downwaids, the epiphyses at the lower 
ends of the bones first unite with the shaft ; whilst in the femur, 
iiulius, and ulna, where the canal is directed upwards, the ossifica- 
tion first takes place between the upper epiphysis and the shaft. 

All anatomists hold that tlie bones of the sWt and distal part of 
a limb belong to the appendicular part of the skeleton, but there is 
a dilleionce of opinion as to the place in the skeleton to ivhich the 
lioncs of the shoulder girdle and haunch arc to be leferred Owen 
considers that the scajiular and pelvic arches belong to the axial 
skeleton, and are homologous with tlie nhs ; the scapula and coracoid 
as the visceral or rib-arch of the occipital veitehia, the clavicle of 
the atlas, and the innominate bone of the ni)per sacral veitcbrifi. 
Goodsir objected to this conclusion of Owen’s on the ground that 
the shoulder girdle was not in senes with the visoeial aiches, hut 
was developed outside the visceral wall, at the junctiou of the 
cervical aud thoracic regions, from which region the ujiper limb 
receives its nerves, and not from the occipito-atlantal region, 
whence they would have piocceded had it been an appendage of 
the rib-arches of those segments. Owen’s chief aigunient for 
regarding the acapnia and eoraeoid as the costal arch of the occi- 
pital veitebia is because in fish the scapula is attaclied to the 
occipital bone by a bone which Cuviei called the supra-scapula, 
and which he believed to be homologous with the supra-scapular 
caitilage of many other vertchrates. Parker, however, has recently 
pointed out that the so-called snpra-seapula of a fish is not homolo- 
gous with the supia-seapula of a leptile or mairanal, ^at it ls not 
cartilage bone, hut is a splint or scale-like bone, developed as 
part of the denno-skeleton Between the scapula and coracoid and 
the innominate bone, anatomists have long recognised homologies 
to exist ; the scapula is generally admitted to be the homotj'pe 
of the ilium and the coracoid of the ischium, so that if these 
elements of the shoulder girdle he not a costal arch, neither can 
those of the pelvic girdle. The clavicle has by some been re- 
garded as the honiotype of the pubis , hut in all probability the pubis 
18 homologous ivith the procoraeoid hone -which is found in the 
amphibia and some reptiles, but is absent in crocodiles, biids, and 
mammals ; w'hilst the clavicle is represented m the pelvic girdle, 
not by a bone, but by a fibrous hand called Poupart’s ligament. 
Between the bones of the shafts of the limbs homologies e.xist : the 
liumenis is the homotype of the femur, the radius of the tibia, the 
ulna of the fibula , whilst the patella has no representative in the 
human upper limb. The scaphoid and semilunar bones in the 
carpus are homotjqies of the astragalus in the tarsus, the cunei- 
form IS the homotype of the os ealcia, the cuboid of the unciform; 
the trapezium of the ento-cuneiform, the trapezoid of the meso-, 
aud the os magnum of the ecto-ciineiform The tarsal scaphoid'is 
not, as a rule, represented in the human carpus, but its homotype 
is the 05 intermedium, foimd in man^ mammals The carpal 
pisciform is a sesamoid hone developed in the tendon of a muscle. 
The metacaipal hones and phalanges are homologous mth the 
metataisal hones and phalanges , the thumb with the great toe, and 
tlie fiiigeis with the four outer toes. Diumg the growth of the 
limbs outwai-d, and their change from the simple lappet-hke form 
to their elongated condition, a rotation of the iiroximal segment of 
the shaft takes place— that of the upper limb a quarter of a circle 
backward, that of the lower limb a quarter of a circle forwai-d— to 
piodiice in the fomier case a supine position of the fore-aim and 
hand, with the thumb as the outermost digit; in the latter case, a 
prone condition of the leg and foot, with the great toe as the inner- 
most digit. The range of movement at the radio-ulnar joints 
enables us, however, to pronate the hand and fore-arm by throwing 
the radius across the ulnaj so as to make the thumb the innermost 
digit. In many quadnipeds the fore-leg is fixed in this position, 
so that these animals walk on the soles of both the fore and hind feet. 

Genmal Obseevations on the Aeticulatoey and 
Musoulae Systems. 


and the sutures. A synchondrosis is the junction of tivo Sj-nchou- 
bones by the interposition of an intermediate plate of droses, 
cartilage, the fibrous membrane or periosteum ■which 
invests the bones being prolonged from one bone to the 
other over the surface of the cartilage. A mture is the Sutures, 
connection of two bones by the 
mterlocbng of adjacent toothed ' 
margins, the periosteal fibrous ; 
membrane is prolonged from one i 
bone to the other, and is also no 12 — Vei tic.*!! section throunh 
interred between their adjacent 

margins. In a young skull the the filuons mom inane, or pet 1- 
basi-occipital and basi-sphenoid hones'Xh pil? 
are united by synchondrosis, but “ ligament,, ami winch is 

. j. 1 / •.1^1 continuous ■\\itli tliu inteniosed 

jUnctlOU by SUturGS is tlie mode fibions mcmbiane 
of union which prevails in the bones of the head. In old 
persons the sutures become obliterated by the ossification 
of the intermediate fibrous membrane, - d 
and the bones are permanently fused 
together. The cranial sutures may 
veniently be arranged in three groups : 
a, Median longitudinal, consisting of -Vertical sec 
the frontal suture, which connects the 
two halves of the frontal bone, and the 
sagittai sutiu'e, betT^^een the two parietal «go, the fibions 
bones; i, Lateral longiturHnal, consist- |;]ays''tirpau'(.f“'«l 
ing on each side of the head of the I’eamont. 
fronto-nasal, fronto-maxillary, fronto-lachrymal, fronto- 
ethmoidal, fronto-malar, froiito-sphenoidal, parieto-sphe- 
noidal, parieto-squamous, parieto-mastoid sutures, c, Yerti- 
cal transverse, consisting of the coronal or fronto-parietal, 
the lambdoidal or parieto-occipital, the splienoido-malar, 
sphenoido-sqiiamous and occipito -mastoid sutures. As 
the skull grows by ossification of the cartilage of the base 
and the membiauous vault, the direction of growth 
is perpendicular to the margins of the bones and 
the sutures and .synchondroses which connect them to- 
gether The growth of the skull in length is perpen- 
dicular, therefore, to 
the basi-cranial syn- 
chondrosis and the 
vertical transverse 
group of sutures; its 
groivth, in breadth, 
to the median longi- 
tudinal group, and 
in height to the 
lateral longitudinal 
group. So long as 
any of the cartilage 
membrane be- 
tween the margins 
of the bones remains 
unossified, bone may 
continue to form, and 
the skuH may in- 
crease in size. It 


A Joint or Aetictjlation is the junction or union of 
any two adjacent parts of the body. Most usually the term 
is employed to signify the connection established between 
contiguous bones. It is by the joints that the various 
bones are knit together to form the skeleton. Joints may 
be either immovcdle or movable. 

are divided into the syuclayndroses 



that the cartilage or 
membrane is pre- 
maturely ossified in 
a particular locality, 
and the further 

ffrowth of tbe sknll boat-aliftped or scaphe- 

giowtn 01 rue SEmi ceplmhc skull, ahowing the complete aLsappear- 

put a stop to in that sagittal .sutme. 

region; if the brain is still growing, the skull must increase 
in other directions to pennit of the expansion of the 
cranid cavity, and deformities of the skull are thereby 
occasioned. One of the most usual of these deformities is 
due to premature closure of the sagittal suture, causing 
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tliroses. 


lll.lT- 

throses. 



stoppage of the growth of the skull in breadth, and, by- 
way of compensation, great increase in its length, so as to 
produce a very elongated and somewhat boat-shaped 
cranium. 

The movable joints are divided into the cmphiarthrodial 
and the diarthrodial joints. An amphiarthrosis or half- 
joint has only a feeble range of 
movement. It consists of two 
bones, each of which has its 
articular surface covered by a 
plate of cartilage, and which 
plates are firmly connected to- 
gether by an intermediate disc of ^ 

fibro-cartilage. The centre of this is-VeitiUJectionthiiugh 
disc is soft, or may even be “ ampinarthionai jomt b, 6, 
in 1 j • , n. ■» the two leones : c,c, the plate of 

llOilOWSCl out into 8» COiVltyj linod. cartilage on the articnlai suT'- 

by a smooth synovial membrane, Srfibro-ciiSi'f/ft 
and containing a little fluid, the external iigamciits. ’ 
Ligamentous bands, continuous with the periosteum invest- 
ing the bones, invest the fibro-cartilage, and assist in bind- 
ing the bones together. The best examples of amphi- 
arthrodial joints are furnished by the articidations between 
the bodies of the true vertebrae. 

A diarthrosis admits of more or less perfect movement. 
In it the two articular surfaces are each covered by a plate 
of encrusting cartilage, the free 
surface of which is smooth and 
polished; between these surfaces 
is a cavity containing a glairy 
fluid, the synovia, for lubricating 
the smooth surfaces of the cartil- 
age and facilitating the movements 
of the joint. This cavity is en- 
closed by ligaments, which are 
attached to the bones, and the 
inner surface of these ligaments 
is lined by a synovial membrane 
which secretes the synovia. Some- Piojfi.-verticaisectionthroiigh 
times a plate or meniscus of fibro- “ -■-" ’■ '■ ‘■- 

cartilago is interposed between, 

■without, however, being attached 
to the cncru.sting cartilages of a 
diarthrodial joint, so as more or 
less perfectly to subdivide the 
cavity enclosed by the ligaments into two spaces. The 
articular surfaces of diarthrodial joints are xotainexl in 
apposition with each other, some- 
times by investing ligaments, at 
others by surrounding muscles and 
tendons; at others by atmospheric 
pressure, aided by the adhesive j| 
character of the interposed synovia. 

The form of the articular or mov- 
able surfaces varies very materi- 
ally in different examples of these 
joints, and the modifications in 
form determine the direction of 
the movements of the joints. In 
some, as the carpal and tarsal 
joints, the surfaces are almost flat, a diarthrodial joint, m which 
so that they gHde on each other ; ^7^ tate^Dwaflteo-car- 

the movement is comparatively 
slight, and about an axis perpen- 
dicular to the moving surfaces : these are called planer 
surfaced joints. In other joints the articular surfaces may 
be regarded as produced by the rotation of a straight or 
curved line about an axis lying in the same plane ; these 
are called rotation joints, and they present various modifica- 
tions according to the direction and relation of the rotat- 
ing lino to the axis. One form of a rota-fcioh joint is the 



„ dioitliiodial joint. _ 

two hones , e, c, the plate of 
cartilage on the artionlai sur- 
face of each bone ; I, I, the in- 
vesting ligament, the dotted 
line within which lepicsents 
the synovial memhiane. The 
letter s is placed in the cavity 
of the joint 



pivot joint, in which the movement takes place about the 
axis of one of the bones, which is the axis of rotation of 
the joint ; examples of this joint are found in the joint 
between the atlas and odontoid process of the axis and 
the radio-ulnar joint. Another form is the girglymns or 
hinge joint, in which the axis of rotation of the joint is 
perpendicular to the axis of the two bones; the move- 
ments of the hinge are called flexion when the angle 
between the two bones is diminished, and extension when 
the angle is increased. An important modification of the 
ginglymus is the screwed-surf aced joint, examples of which 
are found in the elbow and ankle; here the plane of 
flexion is not perpendicular, but obhque to the axis of the 
joint. The saddle-shaped and ollong joints are also- modi- 
fied hinges, but allow motion about two axes; in the 
oblong both axes are on the same side of the joint; hut in 
the saddle-shaped there is an axis of rotation on each side of 
the joint. The best example of the saddle-shaped is found 
between the metacarpal bone of the thumb and the trape- 
zium; of the oblong between the fore-arm and the carpus. 

In the halland-socket joint a spheroidal head fits into a 
cup, and rotation takes place about any diameter of the 
sphere; the joint therefore is multi-axial; the hip and 
shoulder joints are the best examples. Some joints, in 
which the forms of the articular surfaces are more complex, 
are called composite; in them the movements of a hinge 
and of a ball-and-socket joint may be combined; the knee 
may he cited as an example of this form of articulation. 

In a large number of movable joints only portions of the 
opposite articular surfaces are in contact with each other 
at a given time ; but, as the joint describes its path of 
movement, different parts of the surfaces come into contact 
with each other successively, and it is not unusual to find 
the articular surface both of the cartilage and the sub- 
jacent bone mapped out into distinct areas or facets, which 
are adapted to corresponding facets on the opposite arti- 
cular surface in particular positions of the joint. "When 
the corresponding facets on opposite articular surfaces 
break contact with each other, the space between becomes 
occupied by synovia, or in some joints, more especially the 
knee, by folds of synovial membrane enclosing clumps of 
fat, which have been called synovial pads. In the simple 
hinge, iii that with screwed surfaces, in the oblong and 
composite joints, the principal ligaments are situated at 
the sides of the joint, and are called lateral ; they not only 
prevent lateral displacement of the bones, but, by a 
tightening of their fibres, check excessive movement for- 
wards or backwards during flexion and extension. In the 
saddle-shaped and ball-and-socket joints, the joint is in- 
cluded within a bag-like ligament called capsular. In the 
pivot joints the cavity in which the pivot fits is completed 
by a transverse or a ring-shaped ligament. 

The Muscles are the organs which, by their contraction iiusdeb. 
or shortening, move the bones on each other at the joints. 

The muscles constitute the flesh of the body. They are so 
arranged as to be capable not only of moving tbe various 
bones on each other, but the entire body from place to 
place. Hence the muscles are organs both of motion and 
locomotion. As they can be brought into action at the 
will of the individual, they are called voluntary muscles. 

Some of the musdes are engaged in the movement of other 
structures than the bones, such as the eye-ball, tongue, 
cartilages of the larynx, &c. About 400 muscles are 
usually enumerated, and the names applied to them express 
either their position, or relative size, or shape, or direction, 
or attachments, or mode of action. The word muscle is 
itself derived from the Latin musculus, a little mouse, from 
a fancied resemblance between that animal and some of the 
most simply formed muscles. It is customary to dis- 
tinguish iu a muscle a central part, or lelly, and two ex- 
I. — los 
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tremities, one of wliiclx is the head or the wigin, the other 
the insertion The belly is the fleshy part of the muscle, 
and possesses a deep-red characteristic colotii; it is the 
active contractile structure, the source 
of motor power. The two extremities 
are called the tendons of the muscle, 
or sinews, the tendons are bluish- 
whits in colour, possess no power of 
contractility, and are merely, as it 
were, the ropes by which the belly 
of the muscle is attached to the bone 
or other structure w'hich is moved by 
its contraction. The term tendon of 
origin, applied to one extremity of the 
muscle, signifies the fixed end of the 
muscle, that to which it draws during 
its contraction; as a rule this is the 
end nearest the trunk, the proximal 
end. The term tendon of insertion is 
axiplicd to the end which is moved by 
the contraction ; as a rule this is the 
end most removed from the trunk, 
the distal end Entering the sub- 
stance of each muscle is at least 
one artery, which conveys blood for its 
nutrition; this artery ends in a net- 
work of capillary blood-vessels, from 
which a vein arises and conveys the 
blood out of the muscle again; an- 
other small vessel, called a lymphatic, 
also arises within the muscle, and 
conveys the fluid lymph out of the 
muscle. Each muscle also is pene- 
trated by a nerve, through which it 
is brought into connection with the 
brain, so as to be subject to the in* pjg ig— Theroctusmiucic 
fluence of the will. The will is the ‘'."Si' i to shov 

natural stimulus for exciting muscular 
action, which action is in many case.s 
so rapid that scarcely an axipreci- 
able interval of time intervenes be- 
tween wUhng and doing the action. 

The bones form a series of rod-l±6 levers, and, in study- 
ing the mode of action of the muscles, the place of inser- 
tion of the muscle into the bone-— that is to say, the point 
of application of the power w’hich causes the movement — 
and its relations to the joint, or fulcrum, or centre of motion, 
and to the weight or resistance which is to be overcome, 
have to be kept in view. The relative positions of ful- 
crum, point of application of power, and resistance, are not 
the same in all the bony levers. As a rule, the muscles 
are inserted into bones between the fulcrum and the move- 
able point of resistance, and nearer the fulcrum than the 
movable point, as may be seen in the muscles which bend 
the fore-arm at the elbow-joint. Although from the weight- 
arm of the lever being in these cases much longer than the 
power-arm, the muscles, as regards the application of the 
power, act at a disadvantage, yet the movement gains in 
velocity. Sometimes the muscle is inserted, as is the 
case in the great muscle which straightens or extends 
the fore-arm, at one end of the lever, and the fulcrum 
or joint is placed between it and the movable point. At 
other times, as in the case of the cliief depre.ssor muscle 
of the lower jaw, whilst the muscle is attached to one end 
of the lever, the fulcrum is at the opposite end When a 
muscle is so placed that its tendon of insertion is perpen- 
dicular to the bone to which it is attached, it acts to great 
advantage ; when placed obliquely or nearly parallel, a loss 
of power occurs. Many muscles at the commencement of 
contraction lie ohhquely to the bones which they move, 


tlie constituent pai ts of 
muscle. K, the fleshy 
helly; to, tendon of ori- 
gin; it, tendon of insei- 
tion; fl, nerve of supply: 
a, aitery of supply; v, 
vein; f,lyinpliatic vessel; 
P, the patella. 


but as contraction goes on they become more nearly per- 
pendicular, so that they act with moie advantage near 
the close than at the commencement of contraction. If a 
muscle passes over only one joint, it acts on that joint only ; 
hut if it passes over two or more joints, it acts on them in 
succession, beginning with the joint next the point of 
insertion. A given movement may be performed by the 
contraction of a single muscle, hut as a rule two or more 
muscles are associated together, and they are not unfre- 
quently so arranged that one muscle initiates the move- 
ment, which is then kept up and completed by the rest. 

Muscles producing movement in one direction have opposed 
to them muscles which by their contraction effect the 
opposite movement; when both groups act simultaneously 
and with equal force, they antagonise each other, and no 
motion is produced; when a muscle is paralysed or divided, 
its antagonistic muscle draws and permanently retains the 
part to its own side. The rapidity of action of a muscle is 
proportioned to the length of its fasciculi, its power of 
contraction to their number. 

Each muscle is invested by a sheath formed of connective 
tissue. In the hmbs and in the neck not only has each 
muscle a sheath, hut a strong fibrous membrane envelopes 
the whole of the muscles, and assists materially in giving 
form and compactness to the region. This membrane is called 
generally a fascia or aponetcrosis, but special descriptive 
names are given to it in the different regions — eg., cervical 
fascia, brachial aponeurosis, fascia lata, or fascia of the 
thigh. In some locahties muscles arise from the fascia, 
and in others they are inserted into it. The fascia is 
separated from the sldn by a layer of subcutaneous fatty 
tissue, and in this layer muscles are in some localities de- 
veloped. In the fat of the inner border of the palm of the 
hand a small muscle, the pahiaris hrevis, is found, wliicli 
IS inserted into the skin covering the ball of the little 
finger; at each side of the neck, also, lies a thin muscle 
called platysma myoides, and the muscles on the face and 
scalp which move the skin of the face and head belong to 
the same category. These muscles form the group of sub- 
cutaneous or dermal muscles which, except in the localities 
above referred to, are not represented in the hnman body, 
but are well known in the bodies of the mammalia gene- 
rally as the panniculiis carnosus. 

Li arranging the muscles for descriptive purposes, either 
a morphological, a topograxdiical, or a physiological method 
may be pursued. The morphological arrangement is to be 
preferred when the object is to compaio the muscular 
system in man with that in different animals, and the basis 
of the arrangement should bo into muscles of the axial, 
the axipcndicular, and the axi-aiiperidicular skeletons, and 
snb-eutaneous muscles; a topographical arrangement is most 
suitable for the purposes of the practical surgeon; a physio- 
logical arrangement, when the object is to study the action 
of the muscles in connection with the movements of the 
joints. In Plates XV. and XYI, a front and back view 
of the voluntary muscles of the body is given. 

Joints and Muscles of the ilxiAL Skeleton. 

The Intervertebral Joints are complex in construction. Interverto 
The bodies of the true vertebrse are connected together by bral joint* 
an amphiarthrodial joint ; the fibro-cartilaginous plate or 
intervertebral disc is tough and fibrous in its peripheral 
part, but soft and pulpy within. (Fig. 15.) Itcmaiiis of the 
chorda dorsalis are said to occur in the soft pulp, and some- 
times a distinct cavity, lined by a synovial membrane, is 
fonnd in the centre of the disc, which in the finner whales 
is expanded into a large central cavity containing many 
ounces of synovia. Adiarthrodial joint connects the supe- 
rior and inferior articular processes of adjacent vertebr® on 
each side. Elastic yellow ligaments, the iigainenta suhjlam, 
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pass between tHeir laminae. Inter- and swp'O-e'pinem ligar bones and joints play but a small part. The lumbar Muscles of 
ments connect adjacent spinous processes, and in the neck vertebrae behind, the expanded wings of the iliac bones abdomen, 
the supra-spinous ligament forms a broad band, the liga- below, and the false ribs above, are the only bones to be 
mentum mcJice. In those mammals which possess big considered. Three pairs of greatly expanded muscles — 
heads or heavy horns, this ligament of the back of the the external oblique, internal oblique, and transverse — ^lie 
neck forms a powerful elastic band for the support of the at the sides and in front, and two pairs of muscles — ^the 
head. The joints between the atlas and axis, and the recti and pyramidales — are situated wholly in front. The 
atlas and occiput, are spedally modified in connection with internal oblique and the transverse muscles are attached 
the movements of the head on the top of the spme. The above to the ribs, behind to the lumbar spine, below to the 
intervertebral discs are absent, and the range of movement ihac crest and to a strong band, Poupart’s ligament, extend- 
either from before backward, as in nodding the head, or ing from the crest of the ilium to the pubic spine; the ex- 
from side to side, as in looking over the shoulder, are temal oblique has similar connections above and below, but 
more extensive than between any of the other true vertebrae, is not atlached behind to the lumbar spine. The muscles 
The head rotates along with the atlas around the odontoid all terminate in front in strong expanded tendons, 
or pivot process of the axis, which is lodged between the the anterior abdominal aponeuroses, which blend together in 
anterior part of the atlas and a strong transverse ligament the middle line anteriorly to form the hand called linea 
which lies behind the odontoid. Too great movement to alba, which stretches longitudinally from the xiphi-sternum 
one side or the otherris prevented by the check ligaments, to the puhic symphysis. These expanded tendons enclose 
which pass from the top of the odontoid to the occipital the recti mnscles, which pass from the pubis upwards to 
bone, in front of the foramen magnum. The nodding the cartilages of the lower true nbs, and the pyramidal 
movements take place between the occiput and atlas, and muscles, which pass from the pubis to he inserted into the 
are permitted by the size and shape of the occipital condyles hnea alba. The entire arrangement is admirably adapted 
and hollow upper articular surfaces of the atlas. These for completing the walls of iie great abdominal chamber, 
joints are aU diarthrodial. The spine is flexible and and for enabling the muscles to compress the abdominal 
elastic ; except in the joints above referred to, the range viscera, an action which takes place when the contents of 
of movement between any two true vertebrae is very small, the bowels and bladder are being expelled during defaeca- 
but the sum of the movement in the entire spine, owing to tion and micturition. 

the number of bones, is considerable. The elasticity of Bones and joints play a more important part in the 
the spine is partly due to the numerous diarthrodial joints formation of the walls of the thoracic than of the abdo- 
betweon its articular processes, but more especially to the minal cavity. Not only are there thoracic vertebras behind, 
discs of fibro-cartilage interposed between the bodies of and the sternum in front, but on each side the twelve ribs 
the vertebras, which act hke elastic pads or buffers to pre- arch more or less completely forward from the spine; each 
vent shock. The spine and trunk may be bent either rib is articulated behind to one or two vertebrae, and the 
forwards or backwards, or to the right and left side ; or seven upper ribs, through their costal cartilages, articulate 
without being bent, the spine may be screwed to the right with the sternum. 

or to the left, the screwing movement being permitted by The Qosto-vertehral Joints are situated between the head 
the oblique direction of the articular processes. of the rib and the vertebral body ; also, except in the float- 

The muscles which move the vertebrae on each other are ing ribs, between the tubercle of the rib and the transverse 
principally situated on the back of the trunk. In the process of tho vertebra, the joints bemg diarthrodial, and 
hollow on each side of tho vertebral spines lies the great completed in the usual manner by ligaments and synovial 
erector spin® muscle, the fibres of which pass longitudin- membrane. The Gosto-stemal Joints are also diarthrodial 
ally upwards. When both muscles act together, the entice (except the first costal cartilage, which is directly united to 
spine is bent back; but when the muscle of one side only the prae-sternum), a capsular ligament, lined by a synovial 
contracts, then the spine is bent to that side. These membrane, connecting the cartilages of the true ribs to the 
muscles also act in raising the spine from the bent to the sternum. The cartilages from the sixth to the ninth ribs 
erect position, and they are assisted by small inter-spinal are also united by ligamentous fibres, 
muscles, situated between the spines in the cervical and The movements of the ribs and sternum at the costo- 
lumbar regions. The spine is bent forward by the psom vertebral and costo-stemal joints are of the utmost import- 
and longi colli muscles ; and the straight muscles of the ance in the process of breathing. Breathing or respiration 
abdomen, inserted into the lower true ribs, assist in this consists of two acts — ^breathing in, or inspiration, and breath- 
movement. ’ The screwing movements of the spine are ing out, or expiration. Dunng inspiration, the air rashes 
effected by a series of muscles, the fibres of wMch pass through the nose or mouth down the windpipe, and dilates 
obliquely between the 1a.TnTnfla and spines of adjaeent verte- tiic air-cells of the lungs; together with the expansion of 
brae, and are known as the semispinales, multifidi, and the lungs the walls of the chest nse, so that the capacity 
rotatores spin® muscles. both, of lungs and dhest at the end of a full inspiration is 

The head is balanced on the summit of the spine, and nearly douHed. During inspiration the following changes 
is maintained in a quiescent position without any appre- occur in the walls of the chest : the nbs are elevated and 
ciable muscular action, hut it can be moved in vanous rotated, the lower borders of their shafts are everted, 
directions by the muscles inserted into its bones. The while their surfaces are at the same time rendered more 
nodding movements of the head on the atlas are due to oblique, and the width of the intercostal spaces is thereby 
the posterior recti, the two superior obliques, the two increased ; the elevation and rotation of the ribs throw 
.splenii, and the two complexus muscles, which draw it the sternum upwards and forwards, and make the thoracic 
backwards, and the anterior recti and stemo-cleido-mastoid part of the spinal column straighter ; the diaphragm is 
muscles, which draw it forwards. 'When the right splenius depressed, and the antero-lateral walls of the abdomen are 
and greater posterior rectus and inferior oblique act along thrown forward. The muscles which cause these movo- 
with the left complexus and stemo-mastoid, the head is ments are as follows : — ^In^ each of the spaces between 
rotated to the right shoulder; the opposite rotation being the different ribs a pair of intercostal muscles is situated; 
due to the action of the corresponding muscles on the th^e elevate and rotate the ribs, and the movements axe 
other side of the body. assisted by the levatores costarum, and, in the case of the 

In the formation of the walls of the abdomen proper, upper and lower ribs, by the sc^eni and serrati postici 
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muscles ; and by tlicse agents the transverse and antero- 
posterior diameter of the chest is increased. The increase 
in its veitical diameter is due to the action of the dia- 
[jhragin or niidnli', the gi cat umscle which, arising by its 
circumference from the xipM-sternum, sk lower ribs, and 
bodies of the lumbar vcrtebrie, forms the floor of the thoracic 
and the roof of the abdominal cavity. It constitutes a 
great arch, with its convexity directed to the cavity of the 
chest. By the contraction of its fibres the arch is rendered 
less convex, and the floor of the chest is thereby depressed 
Under circmiistances ivhich require more powerful efforts 
of inspiration, the muscles which pass from the walls of 
the chest to the upper limbs may, by taldng their fixed 
points at the limbs, act as elevators of the nbs Dnnng 
expiration tie ribs are depressed, their lower borders in- 
verted, the width of the intercostal spaces diminished, the 
sternum depressed, the spine more curved, and the dia- 



Frn 19 — Tiie concare abdornitial saiface of the iliaphiagni. a, 4th lumbar 
vertebra j h, e, 12th and 11th nbs; d, xiphi-stemum ; (,/, cruiaof diaphragm, 
ff, /i, arched tendoni of oiigm of diaphragm, k, aoita; I, msophagns; m, 
Infeiior rena cava; n, psoas; o, quadratus muscle; gjy, central tendon of 
diaphragm, into which the muscular fibies we inacited. 

phragm more convex. These movements are prmcipally 
due to the recoil of the elastic tissue of the lungs previously 
rendered tense by the inflation of the air-cells, and to the 
untwisting of the ribs when the inspiratory muscles cease 
to elevate and rotate them. Muscular action plays but a 
small part in quiet expiration, but the expulsion of the 
air from the lungs may he faeflitated by contracting the 
abdominal muscles, which, pressing the abdominal viscera 
against the under surface of the diaphragm, force that 
muscle upwards. 

Joints and The Temporc-mcixillary Joints are the only diarthrodial 
muaeios of articulations m the head. The condyle of the lower jaw on 
^ ® ® ' each side is received into the glenoid fossa of the temporal 
bone ; each joint is enclosed by a capsular ligament, and 
between the articular surfaces is a meniscus, which sub- 
divides the interior of the joint into two cavities, each lined 
by a synovial membrane. The movements of the lower 
jaw'^ take place^ simultaneously at both its articulations 
during mastication and speech, through the action of the 
several muscles which are inserted into it. This bone is 
elevated by the temporal muscles, mserted into the coronoid 
processes ; and hy the masseterics, inserted into the outer 
surface, and the mternal pterygoids, into the inner surface of 
each angle. It is depressed partly by its own weight and 
partly hy the action of the digastrics and genio-hyoids, in- 
serted close to the sjunphysis ; by the platysma, inserted into 
the outer surface of each horkontal ramus; and the mylo- 


hyoids, into their inner surfaces. The elevators of the jaw 
are much more powerful than the depressors, for they not 
only have to overcome the weight of the bone, but during 
mastication have to exercise force sufficient to cut or break 
down the food between the teeth. In carnivorous animals, 
more especially those which, like the tiger or hyiena, crack 
the bones of their prey, these muscles attain a great size. 
The lower jaw can be projected in front of the upper by the 
external pterygoid muscles, inserted into the neck of the 
bone on each side ; but excessive movement forward is 
checked by the action of the stylo-maxillary ligaments, 
which pass from the styloid processes to the angles of the 
bone, when projected forward, the jaw is drawn back by 
the posterior fibres of the temporal muscles. When the 
elevator, depressoi, protractor, and retractor muscles are 
successively brought into action, the lateral or grinding 
movements of the bone, so important in mastication, arc 
produced. 

Along with the movements of the lower jaw those of the 
hyoid bone and larynx must be considered, for the digastrics, 
the gemo- and mylo-hyoids, which depress the lower ja-w, 
act, when their action is reversed, along with the stylo- 
hyoid muscles in elevating the hyoid bone and larynx, 
which structures can be depressed or drawn downwards by 
the action of the sterno-hyoids, sterno-thyroids, thyro- 
hyoids, and omo-hyoids ; the elevation of the hyoid, when 
drawn down by its depressor muscles, is effected by the 
elastic stylo-hyoid ligaments attached to its small cornua, 
which, by their recoil when the depressor muscles have 
ceased to contract, draw the bone up to its former position, 

Numerous muscles are situated immediately beneath the 
skin of the scalp and face. They are not of so deep red a 
colour as the muscles of the trunk and limbs, and whilst 
they arise from one or other of the bones of the head, they 
are mserted into the deep surface of the skin itself. Hence 
when they contract they move the skin of the scalp and face, 
and as they are the instruments through which the various 
passions and emotions are expressed, they are grouped to- 
gether as the Jfwcfey o/ (Plate XV., figs. 2 and 
3). The occipito-frontalis, or great muscle of the scalp, 
passes from the occipital bone over the vertex to the fore- 
head ; when it contracts, the skin of the forehead is wrinkled 
transversely, the eyebrows are elevated, and an expression 
of amazement or surprise is produced. Some persons have a 
greater power over this muscle than others, and by the alter- 
nate contraction of its occipital and frontal portions can 
move the hairy scalp to and fro with great rapidity. A pair 
of muscles, the corrugatores supercilii, arises from the supra- 
ciliary ridges, on the frontal bone, to be inserted into the 
eyebrows : they draw the eyebrows downwards and in- 
wards, wrinkle the skin of the forehead longitudinally, 
and contract with great vigour in the act of frowning. 
The auricle of the external ear has three small muscles 
inserted into it, one behind, the posterior, one above, the 
superior, one in front, the anterior auricular muscle : in 
man, as a rule, these muscles are feeble, and have little 
action; but in many mammals they are large, and by them 
the animal pricks its ears to detect the faintest sound of 
danger. The eyelids are drawn together, so as to close the 
eye as in the act of sleep, by the orbicularis palpebrarum, 
the fibres of which he in the eyelids and on the borders of 
the orbit, and surround the fissure between the eyehds. 
This muscle is a characteristic specimen of the group of 
sphw/der muscles, ie., muscles which surround orifices, and 
by their contraction close them. When the upper fibres of 
the muscle alone contract, the upper eyelid is depressed, — 
a movement which takes place almost involuntarily and 
with great frequency during our waking hours, so as to 
wash rile tears over nhe exposed part of the eyeball and 
keep it moist. In expressing a “ knowing wink,” the 
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lower fibres alone of the orbicularis contract, and the lower 
lid is elevated. The elevation of the upper lid, as in 
opening the eye, is due to the levator palpebire superioris, 
which, arising within the orbit, is inserted into the upper 
eyelid. Muscles are inserted into the framework of the 
nostrils so as to increase or diminish the size of their 
orifices, and thus to promote or impede the passage of air 
into the nose. The size of the orifice is increased by 
two elevator muscles inserted into the ala, or side of the 
nostril ; and when violent exercise is being performed, or 
respiration is from any cause impeded, the nostrils are 
always widely dilated. One of these elevator muscles, 
which also sends a slip down to the upper lip, and is con- 
sequently called the common elevator, is the muscle by 
the contraction of which a sneer is expressed. A partid 
closure of the nostril can be effected by small muscles 
which depress and compress the alse of the nose : in man 
these muscles are rudimentary as compared with the seal 
and other aquatic mammals, in which a powerful sphincter 
muscle closes the nostrils in the act of diving. The lips 
can be elevated or depressed so as to close or open the 
mouth j they can be protruded or retracted, or the corners 
of the mouth can be drawn to one side or the other, by 
the action of various muscles which are inserted into 
these movable folds of the integument. The orbicularis 
oris is a sphincter muscle, the fibres of which lie both 
in the upper and lower lipsj by its contraction the 
mouth is closed and the lips pressed against the teeth, 
as when a firm resolution is intended to be expressed. 
The mouth is opened by the elevator muscles of the upper 
and the depressors of the lower lip j it is transversely elon- 
gated by the zygomatic and risorius muscles, which pass to 
its corners, and which are brought into action in the acts 
of smiling and laughing. But the muscles of the lips also 
play an important \ \ \ i 

part in connection " a ^ 

with the reception ] ’im'l j 

of food into the ( 

mouth, and ^ with ' 

the coninience- 

and is Hned by a ( 

opens behind into 

side walls of the 
mouth are called 

into the formation 1 / 

flattened quadrila- ^ ^ 








, , ^ , ,1 Eio. 30.— Proflla of Mieelc anfl pharynx, a, buccinator; 

teral muscle, tne j, tensor; c, levator palatl; d, «,/, superior, middle, 
T-inooino+nr pn+prc! iind inferior constrictors; g, thyro-hyoid; ft, hyo- 
buccmator, enters, orico-thyroid; «, styio- 

I niff muscle IS at- pharyngeus; o, stylo-glosaus; g. fibrous band wMoli 
+.,..1,*.^ nT.r1 E^ves Origin to buccinator and superior constrictor; 

tacnea anove ana glosso-pharyngeal nerve; 2, superior laryngeal 
below to the upper artery; 3, superior lai-yngeal nerve; i, its branch to 
... crico-tliyioid; 6, inferior laryngeal nerve and artery. 


+.,..1,*.^ ff'ves Origin to miccinacor ana superior consincwr; 

tacnea aoove ana glosso-pharyngeal nerve; 2, superior laryngeal 
below to the upper artery; 3, superior lai-yngeal nerve; i, its branch to 
, , crico-tlmoid; 6, inferior laryngeal nerve and artery. 

and lower jaw- 
bones, behind to a fibrous band, to which the upper 
constrictor muscle is also connected, so that the walls of 


the mouth and pharynx are continuous with each other, 
whilst in front the buccinator blends with the structures iu 
the lips. It compresses the cheeks, and drives the air out 
of the cavity of the mouth as in playing a wind instru- 
ment • hence the name, “ trumpeter’s muscla” 

The aperture of communication between the mouth and 
pharynx is named the isthmm of the fauces. It is bounded 
below by the root of the tongue, on each side by the tonsils, 
and above by tbe soft palate. The soft palate is a structure 
which hangs pendulous from the posterior edge of the hard 
bony palate. From its centre depends an elongated body, 
the uvula, and from each of its sides two folds extend, one 
downwards and forwards to the tongue, the other down- 
wards and backwards to the phaiynx. These folds are 
called the anterior and posterior pillars of the fauces or 
palate. Between the anterior and posterior pillar, on each 
side, the tonsil is seated. The soft palate and its piUars are 
invested by tbe mucous lining of the mouth and pharynx, 
and contain small but important muscles. The muscles of 
the soft palate and uvula, termed the elevators and tensors, 
raise and make them tense during the process of deglutition. 

The muscles of the posterior pillars, or palato-pharyngei, by 
their contraction, approximate the walls of the pharynx to 
the soft palate and uvula, whilst the muscles of the anterior 
pillars, or palato-glossi, dimmish the size of the fauces. 

The pharynx is a tube with muscular walls, lined by a Muscles of 
mucous membrane, which communicates above and in front pharynx, 
with the cavities of the nose, mouth, and larynx, whilst 
below it is continuous with the oesophagus or gullet. It 
serves as the chamber or passage down which the food 
goes from the mouth to the oesophagus in the act of 
swallowing, and through which the air is transmitted from 
the nose or mouth to the larynx in the act of breathing 
It lies immediately behind the nose, mouth, and larynx, 

- pterygoid pro si.— interior of the pharynx, leen by opening its 

cess of thesphe- posterior wall, a, a, Eustacliian tube; &, 6, tensor; c, 

. wUilc-f Imtorpalati; d, levator uvulffl polato-pharyngaus; 

noia J wniist tne y paiato-gloasus ; g, ft, a, the thrao constrictors ; I, I, tou- 
superior also 

springs from the fibrous band to which the buccinator is 
attached ; their fasciculi curve backwards to the middle line 
of the posterior wall of the pharynx, to be inserted into a 
tendinous band which extends longitudinally along this 
wall of the tube. 

The action of the muscles of the mouth, palate, and 
pharynx may now be considered in connection with the 
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Piocess of process of deglutition or swallowing. "Wlieri the food is rotated on the clavicle in the act of elevating the arm 

swaJlow- received into the mouth, it is moistened by the secretion of above the head. The muscles which cause these move- 

the salivary and other buccal glands, and is broken down ments are inserted into the bones of the shoulder girdle; 
by the giinding action of the molar teeth. The buccinator the trapezius into the clavicle, acronuon, and spine of the 
muscles press it frou between the gums and the cheek, scapula; the rhomboid, levator anguH scapulae, and serratus 
and, along with the movements of the tongue, aid in col- magnus into the vertebral border of the scapula; the 

Iccting it into a bolus on the surface of that organ. Dur- pectoralis minor into the coracoid; and the subclavius into 

ing the process of mastication the palato-glossi contract so the clavicle. Elevation of the entire shoulder, as in 
aslto close the fauces. When the bolus is sufficiently tntu- shrugging the shoulders, is due to the contraction of the 
rated and moistened, the palato-glossi relax, the tip of the trapezius, levator scapulae, and rhomboideus; depression 
tongue is pressed against the roof of the mouth, and by a paridy to the weight of the limb and paitly to tlie action of 
heave backward of that organ the bolus is prcss^ through the subclavius and pectoralis minor, movement forward to 
the posterior orifice of the mouth into the pharynx, where the serratus and pectorahs; and backward to the trapezius 
it is grasped by the superior constrictor muscles, and forced and rhomboid. In rotation of the scapula on the clavicle, 
downwards by them and the other constrictor muscles into the inferior angle of the scapula is drawn forward by the 
the oesophagus, and thence into the stomach. As both serratus and bwer fiibres of trapezius, and backward by the 
the nose and larynx open into the pharynx, the one imme- levator scapulas, rhomboid, and lesser pectoral, 
diately above, the other immediately below the orifice of The Sh^lder Joint is a ball-and-socket joint, the ball Bhouldei 
the mouth, it is of great importance that none of the food being the head of the humerus, the socket the glenoid fossa 
should enter into these chambers, and obstruct the respira- of the scapula. A large capsular ligament, which is 
tory passages. To guard against any accident of this kind, pierced by the long tendon of the biceps muscle, and lined 
two valvular structures are provided, — viz., the soft palate by a synovial membrane, encloses the articular ends of 
and the epiglottis,— which, whilst leaving the orifices into the two bones, and is so loose as to permit a range of 
their respective chambers open dunng breathmg, may movement greater than takes place in any other joint in 
effectually close them when deglutition is bemg performed the body. The muscles which cause these movements are 
As the bolus is being projected through the fauces mto the inserted into the humerus ; the supra-spinatus, infra- 
pharynx, the soft palate and uvula are elevated and made spinatus, and teres minor mto the great tuberosity; the 
tense, and at the same time the wall of the pharynx is sub-scapularis into the small tuberosity; the latissimus 
brought in contact with it by the contraction of the paJato- dorsi and teres major into the bottom of the bicipital 
pharyngei; the part of the pharynx into which the nose opens groove; the pectoralis major into its anterior border; the 
is thus temporarily shut off from that into which the mouth coraco-brachialis into the inner aspect, and the deltoid, 
opens. If laughter, however, bo excited at this time, the which forms the fleshy prominence of the shoulder, into 
tension of the soft palate is destroyed, and part of the food the outer aspect of the shaft. Abduction and elevation or 
may find its way upwards into the nose. The closure of extension of the arm outwards at the shoulder joint are 
the larynx by the epiglottis is due partly to the depression due to the supra-spinatus and deltoid; adduction or de- 
of that valve and partly to the elevation of the larynx, pression, to the coraco-brachialis, latissimus, and teres 
The backward heave of the tongue relaxes the ligaments major, assisted by the weight of the limb; movement for- 
which connect the front of the epiglottis to that organ, and wards and elevation, to the anterior fibres of the deltoid, 
enables the small epiglottidean muscles to depress the pectoralis, and subscapulaxis; backward movement to the 
valve. The elevation of the hyoid and larynx is due to the latissimus and teres; rotation outwards to the infra-spinatus 
actionof the mylo-hyoid, digastric, and genio-hyoid muscles, and teres minor; rotation inwards to the subscapularis, 
which pass from the lower jaw to the hyoi^ and of the pectoralis, latissimus, and teres. A combination of abduc- 
thyro-hyoid, which pass from the hyoid to the thyroid tion, movement forwards, adduction, and movement back- 
cartilage of the larynx ; prebminaiy to their action, the war^, produces the movement of circumduction. Certain 
lower jaw must be fixed, which is done by the closure of movements of the upper limb, however, take place not 
the mouth prior to the act of swallowing. The aperture of only at the shoulder joint, but between the two bones of the 
the larynx is thus brought into contact with the depressed shoulder girdle, for m elevating the arm, whilst the supra- 
epiglottis, which is adapted more exactly to the opening spinatus and deltoid initiate the movement at the shoulder 
by a change in its form due to the projection of a cushion- joint, the farther elevation, as in raising the arm above the 
like pad from its posterior surface. By these ingenious head, takes place by the trapezius and serratus, which 
arrangements the adaptation of a single chamber to the rotate the scapula and draw its inferior angle forward. The 
very different functions of breathing and swallowing is free range of movement of the human shoulder is one of 
effectually provided for. its most striking characters, 

T so that the arm can be moved 

JoixXTs AND Muscles of the Upper Limb. every direction through 

The upper limb is jointed to the trunk at the stemo- space, and its efficiency as an 

clavicular articulation. This is a diarthrodial joint: the instrument of prehension is 

bones are retained together by investing ligaments; a thus greatly increased. The 

meniscus is interposed between the articular surfaces, so movement of abduction, or 

that the joint possesses two synovial membranes. A strong extension, which elevates the 

ligament, which cheeks too great upward movement, con- arm in line with the nyia of 

nects the clavicle and first rib. The two bones of the the scapula, is characteristi- 

shoulder girdle articulate with each other at the diarthrodial cally human, and a distinct gs— Ontimo sketch of human im 

(urcmvy-clavieidarjcdnt; but, in addition, a strong ligament, articular area is provided on mema The articular area for com- 
wnich checks too great displacement of the bones, passes the head of the humerus for dS®odimT‘ 
between the clavicle and coracoid. The movement of the this movement. 

upper limb on the^ trunk take place at the sterno-clavicular The Mhaw Joint is the articnlation between the humerus, Elbow 
jomt, and consist in the elevation, depression, and forward radins, and uhia : the great sigmoid cavity of the ulna, is 
and backward movement of the shoulder. The movements adapted to the trochlea of the humerus, and the cup of 
at the acromio-clavicular joint occur when the scapula is the radius to the capitellum. The joint is enclosed by a 
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capsuliir ligament lined by a syiiOTial membrane, wMch is 
subdivided into anterior, posterior, internal, and ex- 
ternal bands of fibres. Flexion and extension are the 
two movements of the joint, and the range of movement is 
limited by the locking at the end of flexion of the coronoid 
process into the coronoid fossa of the humerus, and at the 
end of extension of the olecranon process into the olecranoid 
fossa. The elbow joint is a hinge with screwed surfaces j 
the path de.scribed by the hand and fore-arm is a spiral, so 
that during flexion they are thrown forwards and inwards. 
The muscles which cause the movements are inserted into 
the bones of the fore-arm. The flexors are the brachialis 
anticus, inserted into the coronoid of the ulna ; the biceps, 
which forms the fleshy mass on the front of the upper arm, 
into the tuberosity of the radius , the supinator longus into 
the styloid process of the radius. The only extensor is the 
triceps-anconeus, which forms the fleshy mass on the back 
of the upper arm, and is inserted into the olecranon. 

Joints of The Radio-ulnar Joints are found between the two bones 

loro-aoj of fore-arm. The head of the radius rolls in the lesser 
sigmoid cavity of the ulna, and is retained in position by 
a ring-like ligament wliich surrounds it ; the shafts of the 
two bones are connected together by the interosseou.s 
membrane, their lower ends by a capsular ligament and a 
triangular fibro-cartilage or meniscus. The radius rotates 
round an axis drawn through the centre of its head and 
the styloid process of the ulna , rotation of the fore-arm 
and hand forward is called pronation, — ^rotation backwards, 
su[)mation Tlve supinator and pionator muscles are all 
inserted into the radius : the supinators are the longus and 
brevis and the biceps; the pronators are the teres and 
quadratus. Whore delicate manipulation is required the 
fore-arm is serai-flexed on the upper arm, for the cup- 
shaped head of the radius is tJieu brought into contact 
with the capitellura of the humerus, and the rotatory 
movements of the bone can be performed with gi-eater 
precision. 

Wrist. The Wrist or Radio-carpal Joint is formed above by the 
lower end of the radius and the triangular meniscus, below 
by the upper articular surfaces of the scaphoid, semi-lunar, 
and cuneiform bones. An investing ligament, lined by a 
synovial membrane, and subdivided into anterior, posterior, 
mternal, and external bands of fibres, encloses the joint, 
Tt IS the oblong form of hinge-joint, and assesses two 
axe.s, a long and a short ; around the long axis movements 
occur which bend the hand forwards, or bring it in line 
with the fore-arm, or bend it backwards ; around the short 
axis the hand may be moved towards the radial or ulnar 
margins of the fore-arm. The flexors forward are the 
palmaris longus, inserted into the palmar fascia ; the flexor 
carpi radialis into the metacarpal bone of the index; the 
flexor carpi ulnaris into the pisiform bone; the extensors 
and flexors backwards are the longer and shorter radial 
extensors inserted into the metacarpal bones of the index 
and middle fingers, and the ulnar extensor into the meta- 
carpal bone of the little finger ; the flexors and extensors 
of the fingers have also a secondary action on the wrist 
joint. The ulnar flexor and ulnar extensor of the wrist 
draw the hand to the ulnar side, and the radial flexor and 
extensor, together with the extensors of the thumb, draw 
the hand towards the radial border of the fore-arm, 

J If its of The Oar pal and Gccrpo-metacarpal J oints are constructed 

nJ. thus : — The articular surfaces are retained in contact by 
certain ligaments passing between the dorsal surfaces of 
adjacent bones, by others between their palmar surfaces, 
and by interosseous ligaments between the semi-lnnar and 
cuneiform, semi-lnnar and scaphoid, os magnum and unci- 
form, os magnum and trapezoid; lateral ligaments also 
attach the scaphoid tG the trapezium, and the cuneiform to 
the unciform Similarly the trapezoid, os magnum, and 


unciform are connected to the metacarpal bones of the 
fingers by dorsal, palmar, and interosseous ligaments, and 
the metacarpal bones of the fingers have a like mode of 
union at their carpal ends ; further, a transverse ligament 
extends between the distal ends of the metacarpal bones of 
the fingers, and checks too great lateral displacement. The 
range of movement at any one of these carpal joints is very 
slight, but the multiplicity of joints iii tins locality con- 
ti-ibutes to the mobihty of the wrist, and makes the junction 
between the hand and foi e-arm less rigid in its nature. 
The metacarpal bone of the thumb is not jointed to the 
index, and has a distinct saddle-shaped articulation with 
the trapezium, invested by a capsular ligament, so that its 
range of movement is extensive. 


The Metacarpo-pTmlaugeal and Inter-phalangeal /omfs Joints of 
are connected by lateral hgaments passing between the fij’sers, 
bones, and by an arrangement of fibres on their dorsal and 
palmar surfaces. 

In stud 3 Tng the muscles which move the digits, it wiU 
be advisable, on account of the freedom and importance of 
the movements ot the thumb, to 
examine its muscles indepen- 
dently. These muscles either 
pass from the fore-arm to the 
thumb, or are grouped together 
at the outer part of the palm, 
and form the elevation known 
as the ball of the thumb ; they 
are inserted either into the 
metacaipal bone or the pha- 
langes. The thumb is extended 
and abducted, i.e , drawn away 
from the index, by three ex- 
tensor muscles descending from 
the fore-arm, and inserted one 
into each of its three hones, 
and a small muscle, specially 
named abductor polheis, in- 
serted into the outer side of 
the first phalanx: its bones 
are bent on each other by a 
long and short flexor muscle ; 
it is drawn back to the index 
by an adductor muscle ; and 
the entire thumb is thrown pioss. — ^DeepBiuscieso/ttepaim of 

across the surface of the palm " " 

by the opponens poUicis, 
which is inserted into the 
shaft of the metacarpal bone. 

The four fingers can be 
either bent, or extended, or 

drawn asunder, i,e,, abducted; or drawn together, is., 
adducted. The ungual phalanges can be bent by the 



tlje hand. 1, ahductor poUlcis on* 
short; 2, opponens; 3 and 4, suh- 
dirtsions of flexor brevis ; 6, ad- 
ductor; e, 6', tendon of long flexor 
polliMS ; 7, abdnotor of the little 
Unger; 8, short flexor; 9, opponens; 

10, tendon of flexor caipiulnans; 

11, tendon of long supinator; ft 
transverse metacaitpal ligament. 



Fig. 24^Tendons attached to a finger, a, the extenso! tendon; I, deepflexoi, 
«, superficial flexor; • d, a lumbrioal muscle ; e, an interosseous muscle; 
/ tendinons expansion from the lumbrical and mterosseons muscles Joining 
the extensor tendon. 


action of the deep flexor muscle, the four tendons of which 
are inserted into them ; the second phalanges by the super- 
ficial flexor, also inserted by four tendons, one into each 
phalanx; these muscles descend from the front of the fore- 
arm into the palm in front of the wrist, where they are 
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enclosed in a canal by a strung baud, the anterior annular 
Ivjament, and their surfaces are invested by a synovial 
membrane, which facilitates their movements to and fro 
beneath that ligament ; as they pass downwards in front of 
the fingers they are enclosed m a strong fibrous dieath 
lined by a synovial membrane, and the tendon of the super- 
ficial flexor IS pierced by the deep flexor, so that the latter 
may reach the third phalanx into which it is mserled. 
Four rounded muscles, the lumbricales, arise in the palm 
from the deep flexor tendons, turn round the radial borders 
of the first phalanges, and are inserted one into the extensor 
tendon on the dorsum of each finger j these muscles bend 
the first phalanges on the metacarpal bones, but from their 
insertion into the extensor tendons they also extend the 
second and third phalanges on the first; as they are much 
used in playing stringed instruments, they have been called 
“fiddlers' muscles.” Thefingers are extended or straightened 
by muscles inserted into the back of the second and third 
phalanges ; the extensor muscles descend from the back of 
the fore-arm,— one, the common extensor, subdivides mto 
four tendons, one for each finger, but in addition the index 
and little have each a separate extensor muscle, the tendon 
of which joins that of the common extensor. The index 
finger possesses more independent movement than the 
other digits— hence its more frequent use as a “ pointer;” 
the extensor tendons of the httle and ring fingers are 
usually umted together, so that these digits are associated 
in their movements. Abduction and adduction of the 
fingers are caused by seven small muscles situated in the 
intervals between the metacarpal bones,— hence called 
interossei; four of these lie on the back of the hand, three 
on its palmar surface ; they are inserted into the sides of 
the firat phalanges, and either pull the fingers away from a 
line drawn through the middle finger or approximate them 
to that hne. Too great abduction is cheeked by the trans- 
verse metacarpal ligament. The human hand is a perfect in- 
strument of prehension; not only can the mdividual fingers 
be bent into hooks, but the thumb can be thrown across the 
front of the palm, so that it can be opposed to the several 
fingers, and objects can therefore be grasped between it and 
them ; but further, this power of opposmg the thumb permits 
objects to be held in the pahn of the hand, which may bo 
hollowed into a cup or made to grasp a sphera The 
movements of the joints are indicated on the surface of 
the palm by tegumentaiy folds, — ^an oblique fold for the 
thumb, and two oblique folds for the metacaipo-phalangeal 
joints of the fingers ; the joints of the second and third 
phalanges are also marked on the surface by folds. 

Joints and Muscles oe the Lower Limb. 

Sacro’Ulac The innominate bones are connected to the spinal column 

joint. by tbe sacro-iliac joints and the sacro-sciatic ligaments 
The SacrO'iliae Joint is between the side of the sacrum and 
the internal surface of the Uium, the articular surfaces of 
which bones are covered by cartilage, and connected 
together by short, strong ligaments. The sacro-sciatic 
ligaments stretch from the side of the sacrum and coccyx 
to the spine and tuberosity of the ischium. The two 
innomiaate bones are also connected together at the puUc 
^physis, which is an amphiarthrodial joint. The sacro- 
iliac joints and pubic symphysis permit only slight move- 
ment; that at the former is around an imaginary axis, 
drawn transverselythrough the second sacral vertebra, which 
allows the base of the sacrum to be thrown forward and its 
apex backward in the stooping position of tfie body; but 
too great movement backward of the apex is checked by 
the sacro-sciatic hgaments. As the weight of the trank, 
or of what may be carried in the arms or on the back, is 
transmitted through the haunch-bones to the lower limbs, 


the sacro-iliac ligaments require to be of great strength, 
becaime the sacrum, and with it the entire trunk, are sus- 
pended by them on the two inuommate bones. 

The Hip Joint is a ball-and-socket joint ; the ball is the Hip joJat 
head of the femur, and the socket the cup-shaped acetabu- 
lum in the haunch bone, the depth of the cup being in- 
creased by a ligament which is attached around the brim. 

A large capsular ligament, which is especially strong in 
front, encloses the articular surfaces. The ligament is 
lined by a synovial membrane, which also invests the nock 
of the thigh bone. Within the joint is the round or sus- 
pensory hgament attached to the head of the thigh bone 
and to the sides of the depression at the bottom of the 
acetabulum. Whilst the hip joint possesses considerable 
mohihty, it has much more stability than the shoulder, 
owing to the acetabulum being deeper than the glenoid 
fossa, and the greater strength and tension of the fibres of 
its capsular hgament. The mnsdes which move the thigh 
at the hip joint are situated either behind the joint, where 
they form the fleshy mass of the buttock, or at the front 
and the inner side of the thigh. They are inserted either 
into the femur or fascia lata, and the great and small 
trochanters serve as then- principal surfaces of attachment. 

The thi g h can be bent on the abdomen by the action of 
the psoas, iliacus, and pectinens, which he in front of the 
joint; it can be extended or drawn into hne with the 
trunk by the glutseus-maximus and medius; it can be 
abducted or drawn away from the opposite thigh by the 
^utaans maximus, medius, and minimus, which muscles 
are of large size, and form the fleshy mass of the buttocks. 

It can be adducted or drawn to touch its fellow, or, if 
shghtly bent, drawn in front of its fellow, by the adductor 
longus, brevis, and magnus, which muscles are inserted 
into the linea aspera, and form the fleshy mass on the 
inner side of the thigh; and by the pectinens and qnad- 
ratus femoris. It can be rotated outwards by the obturator 
and gemelH muscles, the gluteus maximus, pyriformis, and 
qna^atns femoris; and rotated inwards by the gluteus 
medius, minimus, and tensor fascise femoris. In standing 
erect the hip joints are fuUy extended, and the mechanical 
arrangements in and around these articulations are such 
as to enable them to be' retained in the extended position 
with but a small expenditure of muscular power. As the 
weight of the body in the erect attitude falls behind the 
joints, the strong anterior fibres of their capsular liga- 
ments are made tense, and the extended position of the 
joints is preserved. So long as the centre of gravity falls 
within the basis of sujiport of the body, i.e , the space 
between the two feet when standing on both legs, the body 
win not fall. If the body is made to lean forward, then 
the capsular ligament is no longer tense, and the gluteal 
musdes are put in action to re-extend the trunk on the 
thigh, and prevent it from falling forward , if the body is 
made to lean to one side or the other, the round hgament 
is made tense, or the strong ilio-tibial band of the fascia 
lata of the thigh, which stretches from the ih'um to the 
tibia, is put on the stretch, and falling sideways is pre- 
vent^. "When, in standing erect either on one or both 
feet, the balance of the body is disturbed, then various 
mu^es both of the trunk and lower limb are brought into 
action to assist in preserving the erect position. In the 
erect position the weight of the trunk is transmitted 
through the acetabula to the heads of the thigh-bones, but 
the position and connections of the round ligament enable 
it to suspend that portion of the trunk the weight of which 
is thrown upon it, and to distribute the weight over tho 
head of the femur. 

The Knee is the largest and most complicated joint in Knee, 
the body. It consists of the femur, tibia, and patdia. 

The pat^ moves up and down the trochlear surface of 
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the femur, whilst the condyles of the femur roll upon the exists between the astragalus and os calcis, between which 
semilunar cartilages and articular surfaces of the tibia, bones a powerful interosseous ligament passes. Between 
A powerful investing ligament encloses the articular sur- the astragalus and scaphoid, and the os calcis and cuboid, 
faces. This ligament is subdivided into bands, one on important diarthrodial joints are found, which are enclosed 
each side of the joint — ^the internal and external lateral hga- by ligamentous bands. The remaining tarsal bones are 
ments — a posterior and an anterior. The anterior extends coimccted together usually by dorsal, plantar, and inter- 
from the patella to the anterior tubercle of the tibia, and osseous ligaments, and a similar mode of union is found 
serves both as a hgament and as the tendon of insertion of between the distal row of tarsal bones and the metatarsals, 
the extensor muscles of the leg. Within the investmg except between the great toe and ento-cuneiform, where 
ligament two interarticular or crucial ligaments pass from there is no interosseous ligament. The four outer meta- 
the inter -condyloid fossa to the upper surface of the tibia 3 tarsals are also connected at their proximal ends by diatal, 
and interposed between the tibia and femoral condyles are plantar, and interosseous ligaments; and further, a trans- 
two menisci, which from their shape are called the semi- verse metatarsal hgament passes between the distal ends 
lunar cartilages. The synovial membrane not only lines of aU the metatarsal bones. The metatarsal bones articu- 
the investing ligaments, Irat covers the front of the femur late with the phalanges, and the phalanges with each other, 
for some distance above the trochlea, and forms folds or in a similar manner to that described in the corresponding 
pads within the joint itself, which in certain movements bones of the hand. 

are interposed between the articular surfaces of the bones. At the ankle joint movements of flexion and extension 
The movements at this joint are those of flexion and exfcen- take place. The dorsum of the foot is bent towards the 
sion. The flexors are the three great muscles on the back front of the leg by the direct action of the muscles on the 
of the thigh, called the ham-strings ; they all arise from front of the leg, more especially the tibialis anticus, inserted 
the ischial tuberosity, and are inserted — ^the biceps into into the ento-cuneiform and metatarsal of great toe, and 
the head of the fibuk, the semi-tendinosus and semi-mem- the peroneus tertius, inserted into the metatarsal of little 
branosus into the upper end of the tibia. The extensors toe ; the opposite movement, the so-called extension of the 
form the fleshy mass on the front and outer side of the foot, is due to the action of the gastrocnemius and soleus, 
thigh ; one muscle, the rectus, arises from the ilium — the the great muscles of the calf of the leg, which are inserted 
others, the vasti, from the shaft of the femur ; and they are by tie Tendo Acbillis into the posterior prominence of the 
all inserted by a powerful tendon into the patella, and os calcis or heel. This movement is made at every step in 
through the anterior ligament of the knee into the tibia, walking or running, and the great size of the caH-muscles 
The patoUa is indeed a sesamoid bone, developed in the is in relation to their use in the act of progression. The 
tendon of these muscles (Fig. 18 ). The knee can be bent foot cannot, however, be drawn so far back as to be brought 
so that the calf can touch the back of the tbigh, and in into direct hue with the leg. In standing erect the foot is 
this position the patella is drawn down in front of the at right angles to the axis of the leg, the astragalus is 

joint, as in kneeling. The articular surface of the patdla locked in between the two malleoli, and the fibres of the 

is divided into seven areas or facets, and in passing from lateral ligaments are tense, so as to check movement 
the bent to the extended position of the joint, these facets forwards or backwards, and prevent displacement, 
come successively into contact with the articular surface of Between the several bones of the tarsus a certain amount 
the femur, until, when the leg is fully extended on the of gliding is permitted, more especially between the os 
thigh, the whole of the patella is raised above the femoral calcis and cuboid and the astragalus and scaphoid, so that 
trochlea, except the lowest pair of narrow facets. It is in it is possible to invert or evert the foot, ie , to raise its 
order to provide a smooth surface for the patella in this inner or outer borders from the ground. The inversion is 
position that the synovial membrane of the joint covers performed by the tibialis anticus and by the tibialis 
the front of the lower end of the femur. At the com- posticus, which latter is inserted into the scaphoid bone ; 
mencement of flexion a slight rotation inwards of the leg the eversion by the peroneus longus and brevis muscles, 
and foot takes place through the action of the sartorius, sitaiated on the outer side of the leg, the tendons of which 
graeflis, and semi-tendinosus, which are inserted close pass behind the outer malleolus, — brevis to be inserted 
together into the tibia ; whilst the extensor muscles cause, into the metatarsal bone of the little toe, the longus into 
at the completion of extension, a slight rotation outwards the plantar surface of the metatarsal bone of the great toe. 
of the leg and foot. The movements of flexion and exten- The individual toes are bent on the sole by the action of 
sion are not simply in the antero-posterior plane, but the flexor muscles inserted into the plantar surface of the 
along oblique paths which are determined by the screwed phalanges, and they are straightened by the extensor 

configuration of the femoral condyles. In complete exten- musdes inserted into their dorsal snrfaces ; the toes also 

sion of the leg the joint is “ screwed home f and as this can be drawn asunder or abducted, and drawn together 
position is necessary for the preservation of the erect or adducted, chiefly by the action of the interossei 
attitude, the lateral, the posterior, and the anterior crudal musdes. The haUux: or great toe is the most im- 
Ugaments are then all tense, to prevent displacement of portant digit; a line prolonged backwards through it to 
the bones. The musdes which rotate the leg and foot the bed forms the proper axis of the foot, and the sole 
inwards initiate the act of flexion by unlocking the joint. chiefly rests upon the pads of integument situated beneath 
The TiUo-fihular Joints are found between the upper ite metatarso-phalang^ joint and the heel The hallux 
and lower ends of the bones, and in addition a strong is much more restricted in its movements than the thumb: 
interosseous membrane fills up the interval between their the configuration of its tarso-metatarsal joint and the 
shafts. The movement between the two bones is almost attachment of the transverse metatarsal ligament prevent 
inappreciable. the great toe from being thrown across the surface of the 

Joints of The AnUe Jemt is formed by the convex upper and the sole as the thumb is thrown across the palm in the move- 
anMe and lateral surfaces of the astragalus fitting into tiie concavity ment of opposition ; an object can, however, be grasped 
formed by the lower end of the tibia and the two malleolL between the hallux and second toe by the action of its 
An investing ligament, lined by synovial membrane, adductor muscles, and persons can be trained to write with 
encloses the joint; the lateral portions of this ligament a pen or pencil held in this position, 
form distinct bands, and are much stronger than the The act of walking consists in the movement forwards 
anterior and posterior fibres. A diarthrodial joint also of the trunk by the alternate advancement of the lower 

I. — 106 
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]iml>3. Suppose a, person to be standing erect, with one 
k-ff a littk in advance of the other; the body, being 
inclmed slightly forwaids, is pushed m advance by the 
extension of the hindmost limb, so that the weight falls 
more and more upon the advanced leg, which at the same 
tune is shortened by bending the hnee and ankle. The 
heel of the hindmost limb being then raised by the action 
of the muscles of the calf, the toes press against the groimd 
so as to push the trunk so far in front of the advanced 
bmb as to be no longer safely supported by it ; the hind- 
Snost limb is then raised from the ground by mnscukr 
action, and allowed to suing forward by its own weight, 
but guided by the muscles, until the toes touch the ground 
in front of the opposite lunb. A step has now been made, 
and tliehmbs are in a corresponding but opposite position 
from that iii which they were when the step commenced : 
a repetition of the act constitutes another step, and so, the 
alternate action continues. At one moment in each step 
both feet touch the ground at the same time, f.e., when 
the hind foot presses against the earth. The act of ranning 
consists in a repetition of the movements of walking per- 
formed with so much greater i-apidity that the feet never 
touch the ground at the same moment ; the heels also are 
never brought to the ground. The propulsive action is 
also greatly increased by the extension of the hip and knee 
joints, so that a succession of small leaps on to alternate 
feet takes place. In leaping from the standing position 
the joints of both lower limbs, previously flexed, are suddenly 
and aimultaneously extended, and the body is projected 
forwards with a rapid impulse. 

Ikvclopmnt and ITomclogics of ilio Voluntary Muscular System. 

The voluntary muscles, like the hones and joints with which 
thevaro so intimately associated, aie develo^ied out of the middle 
of the three laj’ers— the -into which the gemimal area 

or hliVfhdcrm ol the j'oung embryo is dinded. The muscles of the 
axial skeleton a.ie capable of subdivision into a group situated 
outside the eudo-skeleton, I'.c , between it and the integument — 
which niiwt'les have recently been called epi-skdeial — and a group 
lying on the ventral surlace of the vottebral bodies and within the 
nb arohes, which have been termed the hjemal or hypo-skeUted 
mii^cli's. The e[n-skeletal muscles, like the vertehrse themselves, 
aie developed within the pi'oto-vertehroB, hut it is not known if the 
hj7>o-skelet.il gioup have the same oiigin. In fishes the epi- 
skelutal muscles preserve their fundameutal arrangement with but 
little :nodilie.itiQii They aie disposed in transverse segments or 
vii/otomcs, which etiual in number the veitebm These myotomes 
are sepaiated horn e.iuh other by bands of fibious tissue, the inter- 
viuscular siptu. In man and the higher vertebrates the simple 
transveisely segmented ai langement is to a large extent lost. Traces 
aie picseived, howevei, in the inteisiunalcs and intertiunsversales 
muscles, situated in the Intel vals between the spines and transverse 
processes of some of the vertebral segments ; in the external inter- 
eostals ami in the recti abdommis muscles, in the last-named of 
which tendinous bands subdivide the muscle mto several transverse 
segments. Moie usually, the intermusculai septa either are not 
foimed or disappeai, and adjacent myotomes become blended into a 
continuous mass of muycle. In some instances the fibres of this 
muscle ran longitndmally, and the entire mass subdivides longi- 
tudinally into separate and. distinct parallel muscles, as is seen in 
the subdivision of the gi’eat erector spime into the sacro-lumhalis, 
musculus accessorius, cervicalis ascendens, longissimus dorsi, trans- 
veiaalis ceivicis, tmohelo-raastoid, and siimalia dorsi muscles. In 
other instances the muscles run oblniuely; some on the back of 
the body pass ohhq[uely fiom below upwards and outwards, as the 
splenius and obliquus inferior ; others obliquely fiom below, up- 
wards and inwards, as the complexus, obliquus superior, semi- 
spinalis, multifldus and rotatores spmse ; others again, as the external 
and internal oblique muscles of the abdomen, extend obliquely from 
behind fomards to the venti’al mesial line. 

Of the hypo-skeletal gioup of muscles, the internal intercostals dis- 
play the transverae segmentation. As a rule, however, the muscles 
of this group extend longitudinally, and form the prte-vertehraj. group, 
named anterioi recti, longi colli, and psose j though the diaphe^m, 
triangulaTes sterm, transrersi abdominis, and levatores ani, wmen 
lie in i elation to the inner suifaces of the riba and visceral cavities 
are not longitudinal, but are specially modified in arrangement for 
functional reasons. Ihe plane of demarcation between Idle hjpo- 
»nd epi-skeletal groups of muscles, where they form together Sie 


walls of the great viscerai chambers, — the thoiax and abdomen, — 
is marked oil by the poijition and. course of the intercostal seiiea of 

^^nli^imoles of the appendicular skeleton aia either limited to 
the limhs (imrcly appendiculai, therefore), or pass from the axial 
Tkirt of tlie body to the hmb (axi-appendiculai). The axi-appen- 
dicular group ai’e undoubtedly pi elongations of the axial system of 
muscles. They aie m the upper hmb dciived fiom tlie ejn-skcletal 
subdivi^on, and form the trapezius, ihomboid, levator anguli 
scapulae, latissimus dorsi, serratus magnus, gi eater and smaller 
pectorals, and subclovms muscles of each superior extiumity. In 
the lower hmb they aie in part deiived iiom the hypo-skeletal 
subdivision, and foim the psoas and pyrifonnis , and in part, as the 
gluteus maximus, from the opi-skeletal subdivision. It is not 
miprobable that the purely appendicular muscles are also piolon- 
gations of the axial system, and that as the limbs, in then develop- 
ment from their fundamental bud-like lappets, undergo both a 
tr-insverse and a longitudinal segmentation, so the muscidar mass, 
prolonged into them, diiferentiates both transversely and longi- 
tudtoffly into a motor apparatus, fitted for the performance of the 
special functions of each extremity. 

Anatomy of the Textuees oe Tissues. 

Introductory. 

Before proceeding to the description of the other organic 
systems of which the human body is built up, it may be 
well to enter into the consideration of the minute oj 
microscopic structure of its constituent parts. These parts 
may primarily be divided into fluids and solids. The fluids 
are the blood, the lymph, the chyle, the secretions of the 
various glands, and of the serous and synovial membranes. 
The solids form tho framework of the several organic 
systems, and assume different appeal ances in difierent 
localities. Sometimes they are arranged in compact solid 
masses, as in cartilage ; at others they are elongated into 
fine threads or fibres, as in muscle, tendon, nerve; at 
others they are expanded into thin membranes, is in the 
fosciSB or aponeuroses, the serous, synovial, and mucon 
membranes ; at otliers they are hollowed out into distinct 
tubes for the conveyance of fluids, as in the blood-vessels, 
the lymph and chyle vessels, and the ducts of glands, ^’o 
the solids of the body, whatever their form may be, the 
general name of Tissues or Textures is applied Each 
organic system may be regarded as m the main composed 
of a tissue or texture pecuhar to and characteristic of it- 
self. Thus, the bones are essentially composed of the 
osseous tissue, the muscles of the muscular tissue, the 
nervous system of the nervous tissue, fibrous membranes of 
the fibrous or connective tissue, &c. But though the 
essential constituent of each organic system is a tissue 
j peculiar to that system, yet in most localities certain othei 
tissues are mingled, with that which is to be regarded, as 
[ the characteristic texture of the part. In a muscle, for 
example, not only is the muscular tissue present, but 
mingled with it are connective tissue, neiwe tissue, blood- 
vessels, and lymph-vessels. A gland also not only consists 
of Its proper tissue, the secreting cells, but of more or less 
coimective tissue, nerves, blood and lymph vessels, and 
gland ducts. Indeed, there are few localities in which, 
along with the proper tissue of the part, blood and lymph 
vessels, nerves and connective tissue, are not found; and to 
a built up of two or more tissues the name of an 
Or^in is applied. Thus the muscular system consists of 
the series of organs which we call the muscles, the gland- 
ular system of the several organs called glands, and so on. 
Each tissue and each organ, into the construction of which 
that tissue enters as the characteristic texture, possesses 
not only distinctive structural, but also distinctive functional 
properties. Thus the muscular tissue is characterised by 
the property of contractility, and the muscles, of which 
it forms the essential texture, are organs of motion or 
locomotion ; the osseous tissue is characterised by its 
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hardness and strength, and the bones, of which it forms 
the essential texture, are organs of protection and support. 

But the study of the textures embraces an inquiry not 
only into the special, structural, and functional properties 
of each tissue and organ — into the special part which each 
plays 111 the animal economy — but the consideration of 
their properties as living structures. It would be out of 
place in this article to enter into a discussion of the mean- 
ing of the term Life, or Living, or to attempt an analysis 
of the various definitions of the term which have been 
suggested from time to time by different philosophers, 
which will naturally find a place in the article Physiology. 
It will suffice for our present purpose to adopt the old 
Aiistotehan definition, and to speak of Life as the faculties 
of seli-nourishment, self-growth, and self-decay. All the 
tissues, over and above the special properties which they 
possess, have the power of growing and of maintaining 
themselves in fuU structural perfection and function^ 
activity for a given period of time. After a time they 
begin to exhibit signs of diminished perfection and activity, 
they degenerate or decay; ultimately they die, and the 
entire organism of which they form the constituent parts 
is resolved by the putrefactive process into more simple 
forms of matter. 



General Considerations on Cells. 

The simplest form of organic matter capable of ex- 
hibiting the phenomena of life is called Cyto-blastema or 
Protoplasm. It possesses a viscous or jelly-lilio con- 
sistency. Under the highest powers of the microscope it 
seems to bo homogeneous, or dimly granulated, like a 
sheet of ground glass. Not only can it assmulate nutri- 
ment and increase in size, but it possesses the power 
of spontaneous movement and contractility. It enters in 
a very important manner into the structure of the bodies 
of the lower animals. The elongated processes, or pseudo- 
podia, to which Dujardin applied the 
name of sarcode, which the Ehizopoda 
can project from their surface into the 
surrounding medium, and again with- 
draw into their substance, consist of 
protoplasm, and may bo cited as fur- 
nishing excellent examples of its 
motive and contractile power From 
the recent researches of Haeckel it 
would appear that protoplasm is 
capable of forming, without the super- SA-Undifferentia'ea 
addition of any other structure, inde- cytode mss of proto- 
pendent organisms, which stand at 
the lowest grade of organisation, and from their extreme 
simplicity are named by him Monera. To the group 
Monera belong the genera Protamoeba, Protogenes, and 
Bathybius. Of these, Bathybius is that 
which has attracted most attention. It has 
been regarded as a layer of soft slimy un- 
differentiated protoplasm covering the bot- 
tom of the deep sea, and capable of exhibit- 
ing the phenomena of contractility, growth, 
assimilation of food, and reproduction. 

Doubts, however, have been expressed re- 
garding the nature of this Bathybius, so 
that it cannot now be cited as so definite 
an organism as the freely-swimming Pro- Pia.ss .— a simple 
tamoete and Protogenes. Haeckel has re- Sededi 

ferred these simple organisms to a sub- protoplasm ceii- 

kingdom of PROiiSTiE, which he considers nncioMriiinul 
to lie on the confines of both the animal 
and vegetable kmgdoms. To a mass of protoplasm, whether 
it forms, as in one of these Protist.®, an independent 
organism, or is merely a portion of the substance of the 



body of a higher organism, he has given the general name 
of a Cytode. Sometimes a cytode is a naked clump of Cytode. 
soft protoplasm, without a trace of differentiation either 
on its siirface or in its substance, as in the freely-moving 
Monera; at others the peripheral part of the cytode 
hardens, and differentiates into a more or less perfect 
envelope, as in the genera Protomonas and Protomyxa. 

So far back as 1861, Lionel Beale had described, under 
the name of germinal matter {Bioplasm), minute hving 
particles of vegetable protoplasm, and in 1863 he demon- 
strated the presence of extremely minute particles of living 
matter in the blood. More recently Strieker has also 
called attention, in the bodies of the higher animals, to 
minute detached clumps of protoplasm which exhibited 
the phenomena of hie. 

As a rule, however, m both vegetable and animal Cell, 
organisms the specks or clumps of protoplasm assume 
defimte shapes, and show evidence of an internal dif- 
ferentiation. In the midst of a minute clump of this 
substance a sharply-defined body called a nucleus is 
found, which differs from the surrounding protoplasm 
in not being contractile; and sometimes a minute speck, 
or nucleolus, exists within the nucleus. When a definite 
clump of protoplasm contains a nucleus in its interior, 
whetiier a nucleolus be present or not, it is called a 
Nucleated Cell. Cells are definite anatomical and 
physiological units, and exhibit all the phenomena of 
life. Some of the lowest organisms consist merely of a 
single cell, others of two or more cells united together, 
and these are called uni- or multi-cellular organisms. 

Cells also enter in the most material manner into the 
constitution of the textures of all the higher forms of 
plants and animals. Not unfreqnently the peripheral 
part of the protoplasm of the cell differentiates into a 
distinct investing envelope, technically named a cell wall 
or cell membrane. 

In the earlier periods of investigation into the minute 
structure of cells it was believed that a cell wall was con- 
stantly present, and that each cell was a minute micro- 
scopic vesicle or bladder, which in its typical shape was 
globular or ovoid, but capable of undergoing various modi- 
fications both in form and chemical composition. The 
material enclosed by the cell wall was termed the cell con- 
tents, and either in the midst of these contents or in con- 
tact with the cell wall was the nucleus, which might or might 
not contain a nucleolus. Schwann believed that the cell 
waU was the most active constituent of the ceU, ie., pos- 
sessed the power not only of producing chemical and 
physical changes in its own substance and m the cell 
contents, but of separating materials from the surrounding 
media, — of secreting them, as it were, into the interior of 
the cell. In this manner he accounted for the formation 
in some cells of fat, in others of pigment, in others of the 
characteristic secretion of glands, and so on. 

It was then maintained by John Goodsir that the 
nucleus was the part of a cell which in all probability was 
concerned in separating and preparing its characteristic 
ceU contents, and in its nutrition. Martin Barry and 
Goodsir also contended that the reproduction and multi- 
plication of cells were due to self-divisioii of the nucleus, 
which was thus the source of successive broods of young 
cells. They gave to the nucleus, therefore, an importance 
in the economy of the cell greater than had previously 
been assigned to it. 

As the investigations into cell structure became more 
extended, it was ascertained that a cell wall was by no 
means always present; that in many of the cells in which 
it had been supposed to exist it could not satisfactorily be 
demonstrated, and that in others, more especially in young 
actively-growing ceils, no trace of an investing envelope 
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could be observed. Hence the importance of the cell wall as 
an essential component of a cell was still further diminished ; 
and Leydig then defined a cell to bo a little mass composed 
of a soft substance enclosing a central nucleus. 

But a most important advance in our conceptions 
of the essential structure of a cell was made when 
Briicke pointed out that the contents of cells not unfre- 
quently possessed the property of spontaneous move- 
ment and contractility, and when Max Schultze deter- 
mined that the contractile substance termed sarcode, 
which forms so large a part of the bodies of the lower 
animals, was analogous and apparently homologous with 
the contents of young actively-growing animal and vege- 
table cells, before a differentiation of these contents into 
special secretions or other materials had taken jdacc. As 
the term “protoplasm" had been introduced by Von Mohl 
to express the contents of the vegetable cell, which under- 
goes changes in the process of growth, it was adopted by 
the animal histologist] and Max Schultzo suggested 
that a cell shoidd be defined to bo a nucleated mass 
of protoplasm, — a definition wdiich is adopted in this 
article. Now, as protoplasm, whether it occurs along with 
a nucleus in the form of a coll, or in independent clumps 
or cytodes, exhibits not merely the property of contrac- 
tility, but tlie power of growing and maintaining itself, it 
is regarded as the functionally active constituent of the 
cell. And thus our conceptions as to the part of the cell 
in which its functional activity resides have passed through 
throe phases. In the first, the cell wall; in the second, the 
nucleus; in the third, the j)rotoplasm coll contents, or cell 
substance, has been regarded as the active constituent, not 
only as regards its nutrition, but the reproduction of 
young cells. But though the protoplasm can of itself 
perform these offices, yet there can be no doubt, as Barry 
and Goodair were the first to show, that the nucleus of the 
cell plays a part not unfrcquently in the multiplication of 
cells by self-division. 

One of the most characteristic cells is the mammalian 
ovum. In it a cell wall exists, known 
as the zona pellucida or vitelline 
membrane ; within this envclo])e is 
the granular yelk or cell content.H, 
in the midst of w'hich is imbedded 
the nucleus or germinal vesicle, which 
in its turn contains the nucleolus 
or germinal spot. The granules of wTor^“nf p'.'!: 

the yelk are a special metamorphosis ‘“cMaj i\ protopuam of 
of the protoplasm cell substance. SWMkK%’^,nuciooi«V 

Schwann made the important w zermiimi spot, 
generalisation that the tissues of the animal body 
are composed of cells, or of materials derived from 
cells, “ that there is one universal j)rinciple of develop- 
ment for the elementary jtart of organisms, however 
different, and that this principle is the formation of 
cells.” The ovum is the primordial or fundamental cell, or 
germ-cell, from which, after being fertilised by the male 
aperm, the tissues and organs of the animal body are 
derived. Within the fertUised ovum multiplication of 
cells takes place with great rapidity. It is as yet an un- 
settled question how far the original nucleus of the ovum 
participates in this process of multiplication ; but there 
can be no doubt that the protoplasm cell contents divide, 
first into two, then four, then eight, then sixteen segments, 
and so on. Each of these segments of protoplasm con- 
tains a nucleus — is, in short, a nucleated coll, and the 
protoplasm of these cells exhibits the property of con- 
tractility. The ovum or germ-cell is therefore the immo- 
late parent of all the new cells which are formed within 
it, and mediately it is the parent of all the cells which, 
In the subsequent processes of development and growth, 


are descended from those produced by the segmentation 
of the yelk. The process of development of young cells 
within a parent cell, whether it occurs in the ovum or in 
a cell derived by descent from the ovum, is called the 
endogenous reproduction of cells. But cells may multiply 
by a process of fission — i.e., a constriction, gradually deep- 
ening, may take place in a cell until it is subdivided into 
two; the nucleus at the same time participating in the 
constriction and subdivision. A third mode of multipli- 
cation of cells is by budding : little clumps of protoplasm 
bud out from the protoplasm of the parent cell, become 
detached, and assume an independent vitality. If a 
nucleus differentiates in the interior of such a clump, it 
becomes a cell; if it remains as a mere clump of proto 
plasm, it is a cytode. 

These various methods of multiplication are all con- 
finnatory of Schwann’s generalisation of the descent or 
derivation of cells from pre-existing cells. But as the 
nucleated cell, either with or without a cell wall, is not, in 
the present state of science, regarded as the simplest and 
moat elementary unit capable of exhibiting vital plieiio- 
mena, and as these phenomena can bo displayed by indi- 
vidual clumps of protoplasm, without the presence of a 
nucleus, some modification of the doctrine, a.s regards the 
formation of the tissues from nucleated cells, seems to be 
necessary. For, although there cau be uo doubt that oU 
the tissues are mediately derived from the ovum or funda- 
mental cell, and that most of the tissues are derived 
directly from nucleated cells, yet there is reason to think 
that a differentiation of a cytode clump of jirotoplasm into 
tissue may take place, so that the direct formation of such 
a tissue would bo, not from a nucleated cell, but from the 
more simple cytode. Hence a more comprehensive gene- 
ralisation, to which observers have gradually been led 
from the consideration of numerous facts, has now been 
arrived at, — that the tissues and organs of the body, what- 
ever may be their form and composition, are formed of 
protoplasm, or produced by its differentiation; and that 
the protoplasm itself is derived by descent from the proto- 
plasm substance of the primordial genu-cell. Some, in- 
deed, have contended that protoplasm, cells, and their 
derivatives can arise by a process of precipitation or 
aggregation of minute particles or molecules in an organic 
infusion, and that living matter may be thus spontane- 
ously generated. But the evidence which has been 
advanced in support of this hypothesis is by no moans 
satisfactory or conclusive, whilst the correctness of the 
theory of the direct descent of protoplasm from pre-exist- 
ing living protoplasm is supported by thousands of 
observations made by the most competent inquirers. 

In the process of conversion of protoplasm into the 
several ti.ssuos, there takes place a differentiation of form 
and structure (i.e., a morphological differentiation), and of 
composition a chemical differentiation), as the result 
of which a physiological differentiation is occasioned, 
whereby tissues and organs are adapted to the performance 
of special functions. Hence arise the several forms of 
tissue which occur in the human body and in the higher 
animals. Many of the tissues consist exclusively of cells, 
which present in different parts of the body characteristic 
modifications in external configuration, in composition, and 
in properties, as may be seen in the fatty tissue, pi^entary 
tissue, and epithelium. Other tissues, again, consist partly 
of cells, and partly of an intermediate material which sepa- 
rates the constituent cells from each other. Here also the 
cells present various modifications; and the intermediate 
material, termed the matrix or intercellular subttanx, 
j varies in structure, in composition, and in properties 
in the different textures, as is seen in the connective, 
I cartilaginous, osseous and muscular tissues. 
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It is not an easy matter to devise a classification of the 
tissues, based on their structural characters, which shall 
bo in all respects logically perfect ; but a convenient basis 
of arrangement for descriptive purposes may be found by 
dividing them into those whieh consist — Ist, of cells sus- 
pended inj fluids ; 2d, of cells placed on free surfaces ; 3d, 
of colls imbedded in solid tissues. 

Group. — Cdh Suspended in Flmds. 

The fluids of the body which have cells or other minute 
solid particles suspended in them are the blood, the lymph, 
and the chyle. Sometimes cells are found lh)ating in the 
secrotioiLS of glands. 

The Blood, — The blood is the well-known red fluid 
which circulates throughout the blood-vascular system. 
As its composition and general properties will be described 
in the article Physiology, the solid particles only, which 
are ausi^endcd in the liquor sanguinis, will bo comsidcred 
here. If a drop of human blood bo examined under the 
microscope, crowds of minute bodies, the blood corpuscles, 
or blood globules, may be seen in it. These present two 
different appearances, and are distinguished by the names 
of red and white blood corpuscles. 

The red corpuscles, whicli are by far the more numerous, 
are minute circular discs, slightly concave on both surfaces. 
Their average diameter is about of an inch, and 

their thickness about Jth of that measurement; hence they 
are not spheres, as the old name blood globules would imply. 
They are non-nucleated. Single corpuscles have a faint 
fawn-coloured hue, but collectively they give to the blood 
its characteristic red colour. This colour is duo to the 
presence in the corpusides of the sidwtance termed 
hemof/lohin. It has been estimated by Vicrordt and 
Welcker that 5,000,000 red corpuscles are present in 
every cubic millimetre of healthy human blood. The 
red corpuscles in the blood of all mammals, except the 
tribe of camels, are circular bi-concave discs ; but in these 
exceptional mammals they have an ellii)tical outline. In 
all mammals the red corpuscles are non-nucleated, though 
appearances of nucleation have been seen in exceptional 
iu^vidual cases ; for RoUeaton saw a nucleated appearance 
in a small proportion of the dried red blood corpuscles of 
a two-toed sloth; and Turner observed in a proportion of 
the red blood discs of a Hoffmann’s sloth an appearance 
of a central nucleus. 

In all birds, reptiles, and ami»hibia the red corpuscles 
are oval or elliptical, and in each corjmscle an oval or 
elliptical nucleus is situated. In all fishes they are nu- 
cleated and also elliptical in form, except in some of the 
Cyclostomata, which 
possess circular discs. (Q^ 

In the elliptical nu- 
cleated corpuscles the 
surfaces are not bi- 
concave, but have 
central projections, 
which correspond in 
position to the nu- 
cleus (2, 4, 5, Fig. 

28), The red cor- 
puscles vary mate- 
rially in size in dif- 
ferent vertebrate, corpoKlvs of blood of common fowl, 
and these variations *1?^ edgcvr»yi.i s, red co^kiw of 

Wiu ^ S^ualai iquatina; tt, of Lophnu 

have been espea- pueatoriiu C, corpiuclet of the blood of e Mor- 
ally studied by Gul- 

liver. He has found them to vary in mammals from an 
average diameter of y^ixth of an inch in the elephant, and 
iV^th in Orycterojms capensis, to niyitli in Tra^ut 
iavanictii. and he concludes that the smallest blood discs 



Fio. 28.— 1, red eoqiuiclPi of buintn Wood j 2, red 


occur in the small species of on order or family, the largest 
in the largo species. In birds they are larger than in 
mammals, and vary in length from an average of inch 
in Casmrius javanicus to ijjVitb in Linaria minor. In 
reptiles they are still larger, and vary in length from an 
average of An^uis fragilis to in Lacerta 

viridis. In amphibia the largest corjiusclcs, according to 
Gulliver, are about inch in length in Proteus and 
Sirai, tliough Riddell states that in Amphiuma tridactylmi 
they are ^d larger ; whilst tlio smallest, os in the common 
frog, average in length inch. In cartilaginous fish 
the corpuscles are larger than in osseous. In Lamna cor- 
nuhka Gulliver found their lung diameter to bo inch ; 
while in the Salmonidse, whicli have the largest blood discs 
among osseous fish, the long diameter in the salmon and 
comnum trout is only about inch. 

The w’hitc or colourless corpuscles are comparatively few Wlilte 
in number in the healthy human blood. Welcker has corpniclM. 
estimated the normal relative number as one white to 
335 red ; in pregnant and menstruating women the pro- 
))ortiou is increased to about 1 to 280. In some fonns of 
disease the proportion is so very materially increased that 
they appear to be almost as numerous as the red. They 
are rounded in form, finely granulated or mulberry -like in 
ajipearance, and nucleated — the nucleus becoming more 
di.stinet after the addition of acetic aciil ; moreover, they 
are larger than the red corpuscles, their average diameter 
being from ■yj’jTfth to Corpuscles of 

a similar form are found in the blood of all vertebrata. 

They do not vary so much in size in diflereiit animals as 
do the red corjmsclcs. In TriUm, according to Gul- 
liver, their average diameter is whilst in Ileipestfs 

tjriseus they arc not more than inch. The white 
Itlood corjmsclcH are minute nucleated clumps of proto- 
plasm ; they are therefore minute cells. It is very doubt- 
ful if they possess a coll wall, the evidence being against 
rather than in favour of its presence. 

The red Wood corjmHclcs in all vertebrata, except the 
mammalia, are nucleated clumps of jirotoplasm ; they are 
therefore minute cells. In nmmmals, owing to the ab- 
sence of a nucleus, they do not accord with the definition 
of a cell adopted in this article, and they are not therefore 
moridiologically identical with the red corpuscles in other 
vertebrates. What their precise homology may bo is some- 
what difficult to say, owing to the obscurity which prevails 
as to their exact origin. If they are merely clumps of 
specially modified protoi)lasm, budded off from the white 
corpuscles, then they are cytodcs. If, as some have sup- 
posed, they are the nuclei of the white corpuscles, specially 
modified in composition, then they are free nucleL If, 
again, they are the white corpuscles, the cell substance of 
which has undergone a Bi)ecial differentiation, and the 
nucleus has disappeared, then they are potentially cells, 
though no nucleus is visible. Whatever may be their exact 
homology, there can ho no doubt that the non-nucleated 
mammalian red corpuscle, and that part of the nucleated 
red corpuscle which lies outside the nucleus, are function- 
ally identical with each other ; the protoplasm having 
undergone a special chemical differentiation into hromo- 
globiii, a proximate principle characterised by containing 
iron as its essential constituent. The action of water, 
spirit, acids, alkalies, various gases, heat, cold, and electri- 
cal currents, on the red corpuscles has been studied by 
several observers, and the conclusion has been reached that 
the corpuscles consist of a “stroma,” with which the 
colouring matter is blended, but from which it may be 
separated without the stroma affording any evidence of the 
presence of an investing envelope or membrane. When 
blood is drawn from the vessels the red corpuscles, in about 
half a minute, run together into piles, like rouleaux of coins 
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(Fig. 29), "which arrange themselves into irregular meshes. 
In inflammatory diseases, and in the blood of pregnant 
women, the piles of corpuscles form more readily, and at 
the same time sink rapidly below the surface of the fluid, 



ria. 29.— 1, red corpuiclet of healthy human blood ; 9, red corpu*ck*ii beglnnin/; 
to form rouUaus; 3, mcBb-Uke erraiiRemont In hralthy blood; 4, meaU-Iike 
arrangemont In huffy blood, vrheru the meshee are larger than In haalthy 
blood. 

so as to cause the “buffy coat” seen in the blood coaguluui. 
In the healthy blood of horses a buft'y coat is formed os a 
natural condition of the coagulation. 

One of the most curious properties possessed by the 
living white blood corpuscle is that of protruding delicate 
processes from its circumference, which processes may 
change their sliapc, or be again withdrawn into the sub- 
stance of the corpuscle, which then resumes its former 
'urcular outline. These processes resemble the sarcode 
prolongations which Arnceba and other llhizopods can pro- 
ject from various parts of their circumference ; and as a 
white blood corpuscle, like an Amceha, can by the movo- 
meuts of the processes change its position, the term 
“ amoeboid movements ” has been applied to the pheno- 
mena in question. Like an Anueha^ also, a white corpuscle 
can by these movements include witliiu its substance 
minute particles of solid matter which it may come in 
contact with in its path. Thirty years ago W. Addison 
stated that the white blood ooi'puscles could pass through 
the waUs of the blood-vessels into the surrounding tissue, 
where they formed mucus corpuscles, and, under certain 
j)athological conditions, the corpuscles of pus or inflam- 
matory lymph. The passage of white blood corpuscles 
through the wall of the capillaries was seen in 1 846 by 
A. Waller ; and though for many years his observations 
wore ignored, yet the more recent inquiries of Cohnheim 
and others into the subject have anew directed attention 
to them. It is now generally admitted tliat the migration 
of these corpuscles from the blood through the w'all of the 
capillaries into the tissues does take place, and that they 
may then “ wander ” to and fro, owing to the mobility of 
their contractile protoplasm. These migrated corjmscles 
are also believed to play an important part in many 
physiological and pathological processes. 

But the blood contains, in addition to the red and w^hite 
corpuscles, still more minute particles, which are, however, 
inconstant in number. Minute globules have been de- 
scribed by Beale and Max Schultze, which are probably 
detached fragments of protoplasm budded off from the 
white corpuscles; and Zimmennann has described, as 
elementary corpuscles, minute particles, which are appar- 
ently derived from broken-up red corpuscles. 

In the very young embryo the blood corpuscles, like 
the capillary blood-vessels themselves, are formed by special 
differentiation of certain of the cells of the embryo, and 
these young corpuscles seem to have the power of multiply- 
ing by fission. At first they are colourless, but afterwards 
assume a red colour. Even in nuiumals the earliest red 
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blood corpuscles are nucleated and larger than the future 
red discs, but as development goes on, non-nucleated red 
corpu.scles appear, and as their number increases, both 
absolutely and relatively with the progress of the fmtus, in 
course of time all the nucleated red corpuscles have dis- 
appeared, and are replaced by the non-nucleated discs. In 
adults the red corpuscles are believed to be derived from 
the w'hito corpuscles, though the exact process of meta- 
morphosis has not been satisfactorily ascertained. It is 
also believed that red corpuscles may bo new-formed in the 
Bjdecn, and Neumann has recently stated that the red 
marrow of the bones may serve as a centre of origin for 
the red blood corpuscles. In the foetus the liver apparently 
.serves as a centre of origin for the white corjmscles, but its 
blood corpuscle forming function ceases at the time of 
birth. Throughout extra-uterine life the spleen and the 
lymphatic glands are without doubt organs of formation 
of the colourless corpuscles,- - those produced in the lymph- 
atic glands, under the name of lymph corpuscles, being 
mingled with the blood-stream where the fluid lymph flows 
into the venous system. When mixed with the blood, the 
lymph corpuscle.^ become the white blood corpuscles. 

Corjmscles are also found in the blood of the inverte- 
brata. They are as a rule colourless, but K. Wagner 
j)ointcd out that in the Ccjdialopods they are coloured. 

They are sometimes round, at others oval or fusiform, and 
in worms and insects have even branched processes. They 
are always nucleated. 

The Lymph and Chyle. — The lymph i-s the fluid found bjmph. 
in a subdmsion of the vascular system named the lymph 
vascular system. It is transparent and colourless, and con- 
tains numerous cori)uscle.s floating in it, which correspond, 
iu ajipearance, structure, and the jiossession of the pro- 
jicrty of ommboid movements, to the white coi’puscles of 
the blood. The Ijunpli corpuscles are formed in the glands 
situated in the course of the lymph vessels, and are earned 
away from the glands by the stream of lymph which flows 
through them. 

The chyle is a milky fluid found during the period of Cliyle 
digestion in the delicate lacteal vessels which pass from the 
walla of the intestine. The lacteals join tlie lymjibatjcs at 
the back of the abdomen to form the thoracic duct in 
which the lymph and chyle become mingled together. The 
chyle contains corpuscles similar to the lymjih corpuscles, 
which arc apparently derived from the lymjih glands in 
the mesentery, through which the chyle flows on its way to 
the thoracic duct. The fluid of the lymj>h, the chyle, and 
the blood, in which the corpuscles arc suspended, is some- 
times described as a fluid intercellular substance. Cor- 
puscles possessing the tyjie of structure of the lymph 
corpuscles, are named lymphoid cells or lextcocytes. 

Cells are also met with floating free in the secretions 
formed in the interior of some of the glands. They are 
more particularly found in the secretion of mucus from 
the mucous glands, and of saliva from the salivary glands. 

They arc round, colourless, nucleated corpuscles, not unlike 
the white corpuscles of the blood, and have been detached 
from their original position in the gland follicles. 

2d Group, — Cells placed on Free Surfaces. 

By the term free surface is meant a surface which is not 
blended with or attached to adjacent structures, but is free 
or separable from them without dissection. Every free 
surface is covered by one or more layers of cells. Some- 
times these cells are named an Epithelium, at others an 
Endothelium, By the term Ejhthelium is meant the cells 
situated on free surfaces which are exposed either directly 
or indirectly to the air. By the term Endothelium is 
meant the cells situated on free surfaces which are not ex- 
posed either directly or indirectly to the air. 
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Epitdeljum. — The free surfaces covered by an epithe- 
lium are the skin and the membranes, named, from the 
character of their secretion, mucous membranes. The 
Mucous Membranes line internal passages and canals, and 
are continuous at certain orifices with the skin, — e.y., the 
mucous membrane of the alimentary canal ©ijcns on the 
surface at the mouth and anus; the respiratory mucous 
membrane oi)€n 8 on the surface at the nostrils, and is 
continuous in the pharynx with the alimentary mucous 
membrane — it is also prolonged through the Eustachian 
tube into the tympanum, and is continuous through the 
nasal duct with the conjunctiva; the genito-urinary mucous 
membrane o2)cns on the surface at the orifice of the urethra 
and vagina. Mucous membranes also line ibo duets of the 
various gland.s which oj)en on the surface either of the skin 
or tlie several mucous membranes. The epithelial cells are 
as a rule arranged in layers or strata, and the shai)e of the 
cells is by no means unil’onn jn the different layers. The 
cells of the deeitcr strata are uanally smaller, softer, more 
rounded, and more recently formed than those of the super- 
ficial strata, tlumgh sometimes, as in the bladder, conjunc- 
tiva, and some other mucous surfaces, they may be irregular 
in form and size, or even elongated into short columns. 
The cells next the free surface have a tendency to bo shed, 
and their jilace is then taken by the cells of the deeper 
layers, which become modified in form as they approach 
the surface. The form of the cells of the superficial layer 
varies in different localities, which has led to a division of 
epithelium into groups hearing aiijirojmate names. Epithe- 
lium is distinguished further by being devoid of blood- 
vessels, t.f., it is non-vascular ; and also, with some excej)- 
tions, devoid of nerves, »>., non-sen.sitive. 

The ejuthelial cells, whether arranged in one or several 
strata, rest upon a subjacent tissue, which, from its rela- 
tion to the cells, may lie called sub-epitMial. The sub- 
ei)itbelial tissue Ls n delicate modification of the fibrous 
form of connective tissue, to be subsequently described, and 
in it the nerves and the blood and lymph ves.se )8 of the 
skin and mucous membranes ramify; hence it is sometimes 
described as a fibro-vascular tissue or corium. It was for 
a long time believed that between the deeper surface of 
the ej)ithclium and the corium a homogeneous continuous 
membrane, named by Bowman a ba.seinent membrane, 
intervened. Bowman, however, himself admitted that in 
some of the localities where this membrane was theoreti- 
cally supposed to exist it could not satisfactorily be demon- 
strated ; and the general opinion of anatomists now is, that 
a distinct seiiarable membrane docs not intervene between 
the epithelium and the fibro-vascular corium, but that the 
cells of the fiumcr rest directly upon the surface of the latter. 
The corium is also the seat of the numerous glands, with the 
blood and lymph vessels and the nerves belonging to them, 
found in connection with both the skin and the mucous 
membranes ; and the epithelial lining of the glands is am- 
tinuous at their orifices with the e3jithelial investment of 
the corium. The surface both of the skin and mucous mem- 
branes is usually more or less undulated — sometiines it is 
thrown into strong folds or rugse, at others it is elevated into 
minute, frequently conical, processes, named in some locali- 
ties papill®, in others villi; but in all these cases the eiuthe- 
lium is prolonged as a continuous covering over the undulat- 
ing free surface. The free surface of all mucous membranes 
is kept moist by the secretion or mucus which lubricates it. 

Tmellated, pavanrut, ecalp, or squammu^ epithelium is 
nituated on the free surface of the mucous lining of the 
mouth, pharynx, oesophagus, vestibular entrance to the 
nose, ocular conjunctiva, and entrance to the nrethra and 
vagina. It forms, under the special name of the homy 
layer of the cuticle or epidermis, the superficial investment 
of the skim Its cells are nucleated flattened scales, varying 


in diameter from x Those in the same 

layer, being in contact by their 
edges, form a tessellated, pave- 
inent'like arrangement, whilst 
the colls in adjacent layers have 
their flattened surfaces in con- 
tact with each other. Sometimes 
the cells have jagged, serrated 
edges, or fluted surfaces, and 
usually they contain scattered 
8 :»».,lar particlos. In tLe forma- 
tion of this ejiithelmm a morpho- 
logical differentiation of the protojilasin of the rounded 
cells of the deeper stmta into flattened scales, and at the 
same time a chemical differontiation of their soft contents 
into a homy material, have occurred. 

Columnar or cylindrical epithelium is situated on the 
free surface of the mucous lining of the aliincutary canal 
from the oesophageal orifice of tlie stomach to the aiuns, it 
is prolonged into the ducts of various glands which open on 
the alimentary mucous mombrano ; it covers the mucous 
lining of the urethra and the mucous membrane of the 
gall bladder. Its cells are elongated, cylindrical columns, 
about inch long, jilaced side by side like a row of 

palisades, and with their 
long axes iierjtendicular /yQO 
to the surface on which 
the cells rest. Some- 
times the cells are uni- 

. - 1. Ffo. 31 .— CoIUTiinar fifllliclIiiTii. A, ilde view 

lormly eylinnncal , at ^ ^^01111 of criis; n, levser froe emi ofi 
other times tliev are nf cellv <J, s uti'lated colnmnw eil' 

1 i • 1 liitojitinal villtu. 

compressed at the sides; 

at others they vary in circumference,-— the broader end, 
lying next the surface, being rounded or jiolygonal ; 
the deeper extremity Iteiiig narrower and more pointed. 
Tlie nuclei are distinct, and tlie cell contents are finely 
granular. Usually this cjiithclinm forms only a single 
layer of cells. The columnar cells which cover the intes- 
tinal villi have a clear space at their broad free ends, 
which is often streaked with fine parallel lines. Inter- 
mingled with the cells of the columnar epithelium of the 
alimentary canal are small goblet-sliaped cells. 

Ciliated epithelium is situated on the free surface of the 
nasal mucous membrane, which extends into the air-sinuses 
within the cranial bones, into the nasal duct and lachry- 
mal sac, into the Eustachian tube and tympanum ; on the 
free surface nf the mucous memlirano of the windpipe as 
far as the terminal branches of the bronchial tubes; on 
the mucous surface of the uterus and Fallopian tulies ; on 
the niucoms lining of the commencement of the vas deferens, 
and on the lining membrane of the ventricles of the brain 
and central canal of the sjiinal cord. It generally consists 
of columnar cells, which have at their free ends extremely 
slender, soft, pellucid, hair-like processes, or dlia. ITiese 
cilia arc specially differentiated at the 
free ends of the epithelium cells from 'JPjfjl' W' 
which they project. Beale states that W 

the soft bioplasm (protoplasm) of the V® W 
body of the cell is prolonged along the B 

axis of each cilium, whilst the peri- I V » 

phery possesses the firmer consistence riG.32.— ciiiaiedepithentm' 
of formed or differentiated material. 

During life these processes move rapidly to and fro 
in the fluid which moistens the surface of the mem- 
brane on which this form of ejiithelium is situated. In 
the hximan body the cilia are not more than from 
to xTsViyth inch in length ; but in various marine in 
vertebrata they are both longer and stronger. Bometimes, 
as in the lining membrane of the cereb^ ventricle* and 
central canal of the spinal cord, the cells carrying the dK* 
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are either spheroidal or cylindrical; but as the cavities lined 
by these cells arc shut off from the air, the cells ought rather 
to be referred to the endothelial than the epithelial series 
of structures. Cilia occasion currents in the fluid in which 
they move, and play an important part in the economy of 
many animals; in some of the invortebrata they serve as 
organa of locomotion, in others they propel currents over 
respiratory surfaces, and in others aid in bringing food 
within the animal’s reach. 

Spheroidal or glandvlar epithelium is situated on the free 
surface of the follicles or ultimate secreting apparatus of 
glands, and the commencement of gland ducts. The cells are 
often spheroidal in form, though not unfrequontly they are 
polyhedral. Theircontentsarespeciallyditfcrentiated iutothe 
secretion of the particular gland in which they are situated. 

The epithelial colls of a Secreting Gland rest upon a sub- 
epithelial tissue. Not unfrequcntly this tissue has the 
appearance of a membrane; it j'epreseuts, indeed, the ba.se- 
raent membrane of Bowman, and is ctilled tnenibram ]»'o- 
pria. Deeper than this apparent membrane is a delicate 
connective tissue in which the blood and lymph vessels and 
the nerves of the gland nimify. The anatomical structures 
necessary for secretion are cells, blood-vessels, and nerves- 
Tho blood-vessels convey 
the blood from which the 
secretion has to bo derived : 
the cells, ns Goodsir showed 
by a variety of proofs, are 
the active agents iii aeiMrat- „ 
ing the secretion from the thullvtii-; B, sithcroldal gland cells from 
blood ; the nerves regulate 

the size of the blood-ve.s8els, and therefore the amount of 
blood which circulates through the gland, and perhaps also 
exercise some direct influence on the activity of the cells, 
The connective tissue and the membram pvpria are merely 
supporting structures fur the cells, vessok, and nerves. All 
secreting glands have the same general type of structure, 
though they differ from each otlier, as will be pointed out 
when the individual glands are described, in the degree of 
complexity in which their constituent parts are arranged. 

Traimtional epithelium is the name .apjiUed to epithelial 
cells, situated on some free surfaces, which possess transi- 
tional fonus cither between the columnar and tessellated 
opithelia, or the columnar and spheroidid. The epithelium 
of the mucous lining of the bladder is transitional between 
the columnar and scaly varieties; and in many glands 
the continuity of the epithelial layer from the spheroidal 
epithelium of the gland follicles to the columnar epi- 
thelium of the ducts is preserved by the interposition of 
intermediate transitional forms of cells. 

The epithelial surfaces of the upper part of the mucous 
lining of the nose and of the back of the tongue are 
specify modified in connection with the senses of smell 
and taste localised in those regions, as will afterwards be 
considered when their anatomy is described. 

Endothelium. — The free surfaces covered by an endo- 
thelium are the serous membranes, the inner surface of 
the walls of the lymph and blood vessels and of the heart, 
the synovial membranes of the joints and of synovial 
bursas, the free surface of the osseous and membranous 
labyrinth of the internal ear, and the free surface of the 
ventricular cavities of the brain and central canal of the 
spinal cord. The tubes, canals, and cavities lined by 
an endothelium are shut off from all communication with 
the external atmosphere. The cells of the endothelium 
are arranged so as to give perfect smoothness to the sur- 
face which they cover. In the blood and lymph vessels 
this smoothness of surface is in order to facilitate the flow 
of the blood and lymph in the course of the circulation. 
The serous and synovial membranes are found covering 


the surfaces of parts which move on eacn other, and the 
smoothness of their respective surfaces, by permitting free- 
dom of movement, diminishes the friction. 

Each Serous Membrane consists of a portion which invests 
the viscus or organ, named the visceral layer, and a portion 
which lines the walls of the cavity in which tlie organ is 
situated, named the parietal layer. Between these two 
layers is the so-called serous cavity, the wall of w'hich is 
formed by the smootli surfaces of both the parietal and the 
visceral layers. The serous membranes are as follows : — The 
two pleuraj situated in the cavity of the chest, one invest- 
ing each lung, and lining the interior of that part of the 
thoracic cavity in which the lung is situated; the pericar- 
dium, w'hich invests the heart, and lines the bag in which 
the heart is contained; the peritoneum, which invests the 
abdominal viscera, and lines the abdominal cavity; and 
the arachnoid membrane, which invests the brain and spinal 
cord, and is regarded by many as lining the dura mater, which 
encloses these important organs. The smooth free surfaces 
of the serous membranes are moistened by a limpid fluid, 
or serum, which facilitates their movement on each other, 
just as the free smooth surfaces of the synovial membranes 
are lubricated by the viscid synovia which they secrete. 

Endothelial cells form usually only a single layer, and are, 
as a rule, flattened scale-like cells, arranged after the manner 
of a tessellated epithelium. Endothelium, like epithelium, 
is non-vascular, and, so far as is known, non-nervous. 

The endothelial cells rest upon a sub-endotheli.al tissue, 
consisting of a deUento modification of tho fibrous fonn of 
connective tissue. Here, as in the surfaces covered by 
epithelium, a basement uicmbrano was at one time suj)- 
]>o.sed to intervene between tho cells and the connective 
tissue ; but it is now believed that the cells are in direct 
contact, by their deeper surface, with the connective tissue 
itself. In the serous membranes and in the coats of tho 
larger blood-vessels elastic fibres are present in considerable 
numbers in the sub-endothelial tissue, which serves as the 
framework of support for the blood and lynijih vessels and 
the nerves of the part. In the serous membranes the lymph- 
vessels are very abundant in the sub-epithelial tissue, where 
they foiTO a layer parallel to the free surface of the mem- 
brane, from which short vessels pass vertically to open by 
minute orifices into the serous cavity. Tho soi'uus mem- 
branes are attached by the sub-endothelial connective tissue 
to the organs wliich they invest. 

The endothelium of the Serous Membranes consists of 
irregular and squamous cells, tlie edges of which may be 
smooth or slightly serrated. The cells are closely adapted 
to each other by their edges, so as to form a continuous 
smooth layer, which forms 
the free surface of the serous 
membrane. Scattered irre- 
gularly over this surface are 
the minuteorifices, QxstomUa, 
which open into lymphatic 
vessels. Tho cells which sur- 
round tho stomata differ in 
form and appearance from 
the ordinary endothelium; ^ c«ii* from the 

, “ ’ peritoneal eeroni membrano. Three 

they are smaller, and are atomata may be aeon lurroondud by 

polyhedral, their contents are u" me* iRii'bSSd 

(rranular, and the nucleus is poaition of a Terticai ly;*- 

® , phatic veiael. (Afltr Klttn.) 

more distinct. 

The endothelium lining the Lymphatic Vessels consists 
of flattened cells, which, instead of having an irregular 
shape, are elongated spindles, slightly sinuous in outline. 
The endothelium of the lymphatics is continuous with 
that of the serous membranes through the stomata, so that 
the cavities of the serous membranes are now regarded as 
great lymph-sacs. 
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The endothelial lining of the Blood Vessels corresponds 
in general characters \nth that of the lymphatics. In the 
small blood capillaries the cells are fusiform ; in those of 
larger size, more irregular . m the veins they are broader, 
more irregular, and less distinctly fusiform than in the 
arteries. The endothelial covering of the endocardial 
lining of the heart consists of a layer of flattened cells 
with irregular outlines. The endothelial lining of the 
blood-vascular system is continuous with that of the 
lyinph-vascnlar S 3 ^stein, where the thoracic duct and other 
large lymph- vessels open into the great veins, and thus a 
continuity of surface is established between the serous 
membranes and the lining membrane of the blood-vascular 
system through the lymphatics. 

The endothelium of the Synovial Membranes is fonned 
of roundish, or polygonal, or tessellated cells, arranged after 
the manner of a stratified epithelium. Not nnfreqnently 
processes of the siib-endothelial vascular connective tissue 
covered by the endothelium project into the cavities of 
Joints and synovial burs®. They have been called synovial 
fringes, and contribute to the formation of the synovia 
which lubricates the surfaces of a synovial membrane. 

The endotheliiun of the Cerebral Ventricles and Central 
Canal of the spinal cord is, as already stated, formed of 
spheroidal or cylindrical cells, possessing ciha on the free 
surface. The endothelial lining of the osseous labyrinth 
consists of flattened scales, whilst the membranous laby 
tmth possesses a layer of polygonal cells. 

3d! Group — Gdls imbetkled in Solid Tissues 
The cells ivhich are imbedded in the sohd tissues are 
either grouped together in considerable masses, or, as 
not lanfrequently happens, are more or less separated by 
an intermediate matrix or intercellular substance. The 
matrix substance varies in its character in different tissues, 
and sometimes is so abundant as to obscure the colls 
The textures which are constnicted on this plan are of 
great importance, and constitute by far the larger propor- 
tion of the tissues not only of the human body, but of the 
bodies of animals generally. Sometimes these tissues are 
elongated into delicate threads or fibres, at other times they 
are expanded into thm membranes, at others they form 
solid masses of considerable thickness. 

Sonnective CONNECTIVE Tissue — By the term connective tissue is 
:issue meant a group of tissues which, though the members of 
the group differ in various respects from each other, both 
in naked eye and microscopic characters, yet agree in the 
property of binding or connecting together other tissues 
or parts of the body, and in serving as a supporting frame- 
work for more delicate tissues. This group of tissues is 
the most extensively diffused of all the textures, for there 
is no organ in the body which does not contain one or other 
of its forms. The following varieties, based on modifica- 
tions in their appearance and structure, may be recognised. 

a. Neuroglia. This name, wMch means nerve glue, has 
been applied by Virchow to the delicate tissue in the cen- 
tral organs of the 
nervous system, 
and of the retina, 
which supports 
the nerve cells, 
nerve fibres, and 
blood-vessels of 
those parts. Mi- 
croscopically it 
consists of small 
round or ovoid 
corpuscles, im- 
bedded in a soft are representea 
undifferentiated protoplasm. A form of tumour, named 



Glioma, is sometimes produced by the excessive growth, in 
the brain or retina of this variety of connective tissue. 

h Eetiforni connective tissue constitutes the stroma or 
supporting framework of the lymphatic and other glands 
which possess the adenoid type 
of tissue. It also forms the middlo 
subdivision of the enamel organ 
of the teeth. It consists of stel- 
late branching cells, the branches 
of which blend with each other, 
and form a delicate anastomosing fio. 3c— R eWoim com ertive 
network or reticulum. In the tissue from a lymphatic gUtnd 
lymph glands, the colourless lymph corpuscles are set in 
the meshes of this network. In the solitary and Beyer’s 
glands of the alimentary canal, in the tonsils, the back of the 
tongue, the posterior wall of 
the nasal part of the pharynx, 
the palpebral conjunctiva, the 
thymus gland, the pidp and 
Malpighian bodies of the 
spleen, colourless lymph-like 
corpuscles are also included in 
the meshes of areticuliim. The 
name adenoid or lyniplwid 
tissue is sometimes employed 
in describing this type of 
structure, and in some forms 
of disease the tissue increases 
in certain localities so largely Fio- si —Lymphoid cells, included in n 

4.^ leticular mesh of connective tissue 

XU qUU-Utlty as to foiiu well' fiom a lymphoid tumour of tho 
defined Ijnnphoid tumours, mediastinum. 

c. Gelatinous or mucous connective tissue [Schldirngewebe)., 
forms the connective tissue of the embryo, the vitreous 
humour of the 
eye-baU, and the 
jelly of Wharton, 
which invests the 
blood-vessels of 
the umbilical 
cord. It is soft 
and jelly-like in 
consistency. Mi- 
croscopically it 
consists of round- 
ed, or spindle- 
like, or stellate 
cells, imbedded 

in a soft gela-j.^^^ SS— Gelatinous conueotiTe tissue. Thefusifonn and 
tinous intercel- stellate cells, and the paitlal diffaientiation into flbiea 
lular substance, of “tercellular substance, are shown. 

Sometimes the intercellular substance is in part differenti- 
ated into short delicate fibres. Under some pathological 
conditions, this form of tissue increases largely in quantity 
in some parts of the body, and forms a kind of tumour 
named Myxoma. 

d. Fibrous connective tissue presents four modifications 
in appearance. It may be soft and delicate, with the 
fibres short and but faintly marked, as in the sub-epithelial 
tissue of the skin and mucous membranes. It may be 
loose, flocculent, and filamentous, and may contain small 
spaces or areolse (when it is caUed areolar tissue), which is 
well seen in the subcutaneous tissue of the adult, and in 
the omenta. It may be expanded in the form of a fibrous 
membrane, as in the fasci® or aponeuroses, and the threads 
or fibres, strong and well marked, sometimes run parallel, 
sometimes cross each other at various angles. It may he 
collected into rounded or flattened bands, as in tendons and 
ligaments, where it forms the tendinous and ligamentous 
tissues. Here also the threads or fibres may he distinctly 

1 recognised and seen to run in parallel bundles, so as to 






\Vluta 

fibrous 

tissue. 


Yelloiv 

fibrous 

tissue. 


850 ANATOMY [anatomy OB' 


connect togotlier tlie two structures between wliicli Ibe 
tendon or iLgaineiit passes. 

In tlie fibrous form of connective tissue, both cells and 
intercellular substance, the latter of which is differentiated 
into fibres, may be recognised. The cells are, as a rule, 
either elongated, or fusiform, or caudate, or stellate branched 
cells, and are familiarly known as the eomiectm tissue 
corpuscles. In these cells the nucleus is round or oval, and 
usually ivoll marked. It is suirouiuled by granular proto- 
pla.sm, but it is very doubtful if the protoplasm is invested 
by a cell wall, N at uiifreqiieutly, more especially where the 
colls arc stellate, the delicate bunched protoplasni processes 
of adjacent cells appear to blend at tlieir extremities with 
each other, and form an anastomomiig network. In tend- 
ons the cells are arianged in linear rows, which lie paiallel 
to the long axis of the tendon itself. In adidts these cells 
are flattened, but in younger tendons they .are more poly- 
gonal in foim. Tlieic seems rea.soii to tbink, indeed, as 
Thin has shown, that the bundles of coimcctivo tissue are 
invested by a Iiyor of flattened cells. The wide chf- 
fiisiuu of the connective tissue thronghont the body, and 
the groat importance of it.s cellular elements, have been 
especiwilly dwelt on by Virchow as sources of ongui of the 
new coll forms nliich an, so in various j)athological processes 

The iniercillahtr suhsiiuicc consists of fibres, which arc 
not uiiifuim 111 .shape, and aie dnided into the two groups 
of vliite and yellow fibres. 

Tiio u’kiie fibres of connective tissue constitute the 
most common form, and make up the great bulk of most 
ligaments, tendons, and fibrous membranes. 

They consist of e.vce.s3ively dehcate filaments, 
varying from ^th to y^^^^th inch in 
thickness, which are united together in 
bundles or fasciculi of variable size. The 
bundles, as well as the filaments of which 
they are composed, have a wavy course, and 
the filaments in each bundle lie almost 
parallel to each other. The bundles also 
in some cases are parallel, though in others 
they cross at various angles. Not only the 
filaments in each bundle, but the bundles 
themselves, are cemented together; the firm- 
ness of the adhesion varies in the different I'ig 39.— Fasciculi 
modifications of the fibrous connective tissue, of ’^coimertive 
being much more decided in the tendons, 
ligaments, and fascim, than in the las areolar tissue. 

The yellow fibres of connective tissue, named elastic 
fibres, from their elasticity, make up the mass of the liga- 
mentuin nuch®, the ligamenta sub-flava, and the yellow 
elastic coat of the arteries. They are also found, mingled 
with the white fibres, in the fibrous membranes, the skin, 
mucous and serous membranes, the areolar tissue, in ten- 
dons, and some ligaments. In the hga- 
menta snb-flava and nuchoe the yeUow 
fibres are arranged in bundles, the in- 
dividual fibres of -which are comparatively 
broad, ivith a distinct dark outline. They 
branch, and their branches readily break 
across, and the broken end then curls 
upon itself. Their diameter is about 
^^L-g-th inch. In the coats of the arteries 
the elastic fibres form an anastomosing 
network. When mingled with the white 
fibres they are much finer, and sometimes 
dD not exoted incli in diunetei. 

Ihey possess, however, a distinct and de- elastic tissue from 
finite outline; they branch and occasion- ^samentum hucIub. 
ahy anastomose ; and the individual fibres, possessing a ring- 
like, spiral, or twisted course, are wound around the bundles 
of the white fibres. The white fibres yield gelatine on boil- 


ing, but the elastic fibres do not. The white fibres swell up 
and become so tran.sparent under the action of acetic acid 
as to be no longer recognisable. The yellow fibres, again 
are not affected by that reagent. Quekett pointed out that 
the elastic fibres of tbe ligaiiientuin iiuchm of the giraffe 
were marked by transverse stum, and M. Watson has seen 
a siniilar appearance in the elastic pericardiac ligament of 
the elephant. These transvoise strim are appai’ently cracks 
in the fibre; and, as Beale has shown, are not iinfrcqnently 
seen in the elastic fibres in beef and mutton which have 
pas.sed through the ahinciitary canal 

Bearing on the mode of nutrition of the tendons, and 
other fibrous forms of connective tissues, the existence of 
plasma, or juice, canals has been described, along which, 
not blood, but the liquor sanguinis is supposed to flow. 
Virchow conceived that the connective tissue corpuscles 
formed an anastomosing network for this purpose. Briicke 
behoved that delicate channels or lacnme existed between 
the bundles of connective tissue, whilst Ilccklinghauseii 
niaintamed that serous canalicidi were situated in the 
homogeneous siibstanco which connects the fibrous fasciculi 
and lameU® of the connective tissue with each other. 

Those lacun® or cauahcidi are, in all probability, the root- 
lets of origin of the lymphatic system of vessels. There 
can indeed be no doubt, as the recent injections of Ludwig 
and Schweigger-Seidel have .shown, that tendons and fasci® 
are well piovided with lymph vessels, for they have in- 
jected in them a minute net- 
work, consisting in part of 
polygonal meshes, and in part 
of vessels running longitudin- 
ally and parallel to the con- 
nective tissue bundles, and 
the walls of these vessels were 
formed of endothehal cells. 

Eecldinghausen and othom 

rPfPTitlTT ripeimhpri rnr. FiO. 41 — Connoctne tbsiio ot tliu 

ua\ e recemiy aescrioea ^ cor- tii, f 

pusclesin the connective tissue cimiacbonstio fu'.ifcum empusek's. 

wlnVT) i'P<5PniblA in si7P finrl ^ liinoil-vassel classes tlio 

wmen resemme in size ana Hgme, andneai Jtaiv seveial blood 

appearance the white cor- eoipusoles winch have probably 

pnscles of the blood and 

Ijmph. These corpuscles are believed to move about in 
the juice canals already referred to, and it is possible that 
they may have migrated into the tissue through the -walls 
of its nutrient blood-vessels. 

The vascularity of the connective tissue varie.s in diifcr- 
ent localities. The periosteum and perichondrium are very 
vascular; but their numerous vessels are concerned in the 
nutrition not merely of these fibrous membranes, but of 
the hone and cartilage which they invest. The sheath of 
connective tissue which invests a tendon is more vascular 
than the substance of the tendon itself. As a rule, it may 
be stated that the fibrous connective tissues are not highly 
vascular, and that the nutritive changes which take place in 
them after their growth is completed are not very active. 

The mode of development of the connective tissue has Develop- 
been much discussed by anatomists, and various views have 
been advanced as to the changes which lead to its pi’o- “gsur^"'' 
dnction. It is now, however, generally admitted that it 
arises from the embryonic cells by a special morphological 
and chemical differentiation of their protoplasm, but the 
degree to which this differentiation may proceed varies with 
the particular form of the texture. In the neuroglia the 
tissue is apparently a simple nucleated protoplasm. In the 
retiform connective tissue the cells have assumed a stellate 
shape, and their branches anastomose. In. the gelatinous 
and fibrous forms an intercellular matrix is extensively pro- 
duced, and exhibits a differentiation into fibres. In these 
last-named forms, which are the most characteristic varie- 
ties of the tissue, the cells of the embryo change their form. 
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and assume a fusiform, caudate, or stellate shajio ; and, 
Bubsequeutly a delicate fibrillatcd structure a])poara between 
tLom, which assumes the characters of the bundles of 
white fibrous tissue, and by stqmiuting the cells from each 
other forms the fibrous iutcrccllular matrix. It has been 
much disputed whether these white fibres take their rise 
immediately from the porijiheral portion of the cells by a 
direct differentiation of their protojilasm, or whether this 
protoplasm is not in the first instance converted into a 
homogeneous matrix in which the fibrous differentiation 
then occurs. There can he no doubt that the fibres are 
formed by a metamorphosis of the jirutoplasm of the colls ; 
whether tlm metamorphosis takes place directly, or through 
the iiitormodiate stage of a homogeneous matrix, is a 
Bccoudaiy rpiestion, and in all jirobubility both modes of 
conversion take place at different time.H and in different 
localities. As the differentiation into fibres progrosse.s, the 
tissue becomes firmer and touglier, and the [iroportion of 
the cellular to the fibrous element diminishes. Hence, say 
in a young tendon, the rows of connective tissue cells are 
not only closer together, but are much more readily seen 
than in an adult tendon, in which the increased jiroduetioii 
of fibres obscures the cellular element. 

The mode of origin of the yellow elastic fibres has also 
been much discussed. At one time it was believed that 
they wore derived from nuclei, and on this supposition they 
>Ncro named nuclear fibres, lint from more I'eccnt observa- 
tions there is reason to believe that they are produced, like 
the white fibres, by a sjiecial differentiation of the jiroto- 
plasm of the embryonic cells, or of a homogeneous matrix 
ilorived from that jirotojilaHin. In such localities us the 
ligameiitum uuchin, where tlie fibres are both large and 
numerous, the whole of the cell iirotojilusm aj'pt'ars to 
become converted into elastic tissue. In tendons, and those 
parts whore these fibres are slender and .scanty, and coil 
round the bundles of white fibrous tissue, they ajijiarently 
arise from a differentiation of the jirotoplasm on tljc sur- 
face only of the formative embryonic cells. 

Adipose Tissue. — The adipose or fatly tissue varies in 
its amount in ditlerent individuals. It is especially found 
in the marrow of the bones; as a layer beneath the skin, 
differing in thickness in dill’ereut individuals; and collected 
in the cavity of the abdomen in the fold.s of peritoneum, 
known as the mesentery and omenta, in which, and indeed 
in the other localities M'hcre it occurs, it is intimately 
associated with the connective tissue. It consists of cells, 
which vary in size from »i^irth to 
inch, usually ovoid or spherical in form, 
though when collected into masses they 
may be laterally compressed. Thc,se cells 
are somctimc.s isolated, though most 
usually arranged in rows or clusters to 
form lobules of fat. Tlie inunbor of cells 
in a given lobule varies with the size 
of the lobule. The distinctive contents 
of these cells is a minute drop of oil. 
which, when examined by transmitted 
light, presents a bright appearance; but 
when seen by reflected light, looks, as 
Monro primus descrilied it long ago, like 
a cluster of pearls. Each fat cell possesses a distinct wall, as 
can be readily demonstrated by dige.sting tliese cells in ether, 
when the oil is dissolved out and the membranous wall 
remains. The nucleus of the fat cell is more difficult to 
demonstrate, and when seen is found attached to the inner 
surface of the cell wall. In the fat of old persons, and in 
specimens of this tissue which have been removed from 
the body for a length of time, a stellate group of acicular 
crystals is not umfrequcntly to be seen in the interior of 
the celiy which consists either of margarin or morgaiic 



acid, one of the constituents of human fat. The lobules 
of fat cells are included between bundles of the ureelar 
varii'ty of coimcetivc tksiic, nhiidi furni theii’ supporting 
framework, ilut in addition, tliey aro more or jicr- 
fectly surrounded by a network of cai>illary vessels, which 
not only serves to convey to them blood for their nutrition, 
but aids in retaiuing them in jiosition. 

The close auatoniieal relation between the odijiosc and the 
connective tissue points to u genetic rehitiomship between 
them. It has now been ascertained that the first stage in 
the formation of a fat cell con.sists in the iijipeanuiee of 
extremely minute drops of oil in tlie protoplii.sm of tlie eon- 
nectivG tissue corpuscles of tlio ]»ni't ; as tliese run together 
larger drops are produced, a cell wall at tlie same time 
differentiates from the jieripheral ]i!irt of tlie ]inito])k8m, 
and as the cell becomes distended with oil, by the conver- 
sion into fat of its substance, it swells out into ii H|»berienl 
or ovoid cell. Klein has recently shown that the fatty 
ti8.suo of the omentum and mosontery is fornu‘d by tlie 
jiroduction of oil drops witliin the biunclied cells, which 
form the, retieulur tissue tliat siijijiorts the Ijmijdioid cells 
found so abundantly between these folds of jiorituiieiim 
riOMENTAitY Tissue.— In some jairts of the body a Pigment, 
yellow, brow'll, or black i>ignicnt is found in tlie interior of 
cells, which gives to the tissue and organ a characteristic 
colour. In the coloured races of mankind, and in certain 
parts of the body of the white races, pigment is jiroduced 
in the cells of llie cuticle or ejiidiTiiiis, more e, specially in 
the cells of the deeper strata or reto lMal[iighi. In the con- 
nective tis.sne corpuscles, also, more especially in the dermis 
of fish, amphibia, and rejitiles, jiignient is found in con- 
sidorablo abimdunci?. The choroid coat of tlio eyeball owes 
its (lark brown or black colour to the presence of pigment 
in the interior of the cells. The 
pigment cells of the cliuroid are 
usually polyhedrons, 5 or (i-sidofl, 
and arc arranged to form a mosaic 
iiattern. In the centre is a nu- Fm. « “-chrn“P "f chor- 
cleus, and the cell substance is ni jiignioiit ct ». 

occupied by numbers of minute brown granules. In the 
connective ti,ssuo on the outer surface 
of the choroid, the pigment is contained 
in stellate ocll.s. In the skin of fishes n|'l;^8||Ds 
and amphibia, tlie stellate jiigmcnt colls 
branch and subdivide so as to form highly 
comple.x pattern.s, and the cells are crowd- J’f n 

ed with brown or yellow granules. The 
production of pigment, either in the in- 
tori or of epidermal cells, in the jioly- 
hcdral cells of the choroid, or in the j 

stellate connective tissue corpuscles, is 
owing to a siwcial metaraorphosis or dif- p,g. 

ferentiation of the protoplasm substance ment cdii fmm th«. 
of these ceUs. .km of a coUfl.ii. 


Caetieaginous Tissue.— By the term cartilage, or Cartilage 
cartilaginous tissue, is meant a group of tissues which, 
though usually found in the form of plates or bars, yet 
differ in various aspects from each other, both in naked eye 
and microscopic characters. They agree, however, in 
forming solid textures, opaque when seen in mass, but, 
in thin slices, translucent, pearly, or bluish white, firm in 
consistence, but easily cut with a knife, endowed with 
considerable elasticity, and yielding chondriiio on boiling. 
Cartilage is of greater importance in the foetus, and in the 
immature condition of the body than in the adult, for in 
early life the bones are in a great measure formed of it. 

As development and growth proceed, a considerable pro- 
portion of the cartilage becomes converted into bone, and 
is called, therefore, temporary cartilage, whilst the remain- 
ing portion continues as cartilage throughout life, and is 
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termed permanent. The follov?ing varieties of cartilage, 
based on modifications in structure and appearance, may be 
recognised : — 

Cellular cartilage Cells ivitli matrix substance. 


Matrix homogeneous, 
t Hyaline cartilage ) 


hlatiix fibrous 
(Fibio-caitilage ) 



White fibro-cartilage. Yellow fibro-caitilage. 

The Cellular or Parenchymatous CaHilage does not exist 
in the adult himian body. It occurs, however, in the 
human embryo, in the embryos of all the vertebrata, and 
in the larval stage of development of the tunicata, as the 
slender rod named chorda dorsahs or notochord. In all 
the higher vertehrata the chorda dorsalis disappears as 
development advances, but in the lower vertebrates it j)er- 
sists tlironghout Ilf e as a more or less peifect structure. In 
the lamprey and myxme it forms a continuous rod in the 
vertebral region. In fish gene- 
rally, but more especially m the 
cartilaginous group, it foims a 
jelly-like mass, occupying the 
concavities between the bodies 
of the vortehrce. The cells lie 
in contact with each other. 

They are compaiatively large in 
size, are sometimes rounded, hut 
more usually compressed late 
rally. The nucleus is often very 

distinct, though at other times more diflScult to detect, 
and the cell wall is well marked. Sometimes a little inter- 
cellular substance is found. By some anatomists the chorda 
dorsalis is regarded as a variety of connective tissue, and 
not of cartilage. 

The cartilaginous framework of the ear of some small 
mammals — as the mouse, the hat, and the rat — ^is formed of 
cellular cartilage, the cells of which 
are smaller in size than those of the 
chorda dorsalis, irregularly poly- 
gonal, and closely packed together 
so as to form a solid tissue. 

The Hyaline Cartilage consists 
of cells imbedded in a pellucid or 
hyaline matrix, which, under some 

conditions, however, may assume „ou 9 framework of the ear 
a dimly granulated appearance. The of tJie mouse, 
xiphoid and costal cartilages, the encrusting cartilages at 
the articular ends of the hones, the cartilages of the nose, 
those of the windpipe, except 
the epiglottis and cornicula 
laiyngis, belong to this var- 
iety, as also the temporary car- 
tilages. In hyaline cartilage 
the cells are ovoid or poly- 
gonal, or even fusiform, and 
sometimes flattened, the flat- 
tened form of ceU being 
frnnd next the surface of the 

cartilage. They lie singly, or in groups of two, or three, 
or four j sometimes they are arranged in linear series, at 
other times they are irregularly grouped together. The cell 
contents are dimly granular, with a well-defined nucleus 
containing a nucleolus. Not unfrequently two or more 
nuclei are present in a cell , and in old cartilage the con- 
tents are often coarsely granular, or even infiltrated with, 
drops of oil. Heidenhain has shown that powerful induc- 
tion shocks cause contraction of the protoplasm of the cells 
towards the central nucleus. The cells lie in cavities in 
the matrix ^ substance, and the part of the matrix which 
forms the immediate wall of the hollow is named the 




capsule of the cell. Two or more cells may sometimes lie 
in the same hollow. 

The matrix of hyaline cartilage is usually homogeneous. 
In some animals the matrix appears to have a concentric 
arrangement around the cells j and RoUett has stated that 
by the use of dilute sulphuric acid or chromic acid the 
matrix may be made to spht up into concentric layers. 
Sometunes the matrix appears granulated, a change which 
IS very apt to occur in sections of cartilage which have 
been removed for some time from the body. In the costal 
cartilages of old persons the matrix becomes fibrous, and 
it IS by no means uncommon to find in advanced age these 
bars of cartilage converted into bone. 

In the articular or encrusting cartilages the arrangement 
of the cells is quite distinctive. If 
made through a plate of this carti- 
lage, the cells next the bone are 
seen to be arranged in parallel rows 
perppndicular to the surface of the 
bone on which the cartilage rests, 
the cells 'are smaller than those of the 
costal cartilage, oblong m form, and 
the adjacent rows are separated by 
intermediate hyaline matrix. Near 
the free surface of the cartilage the 
cells are flattened, placed parallel to 
the plane of the surface, and so 
closely packed together that the 
proportion of matiix is much re- 
duced. In the intermediate parts 
of the cartilage the cells He irregularly in the matrix, and 
are rounded in form. It was from the study of the 
changes which take place in articular cartilage in disease 
that Goodsir was enabled to establish the production of 
new cells by the multiplication of the normal pre-existing 
cells of the cartilage, — an observation which formed the 
starting-point of the modern doctrine of cellular pathology. 

Fibro-caHilages are divided into white and yellow. 
White fibro-cartilage may form the connecting medium 
between the articular surfaces of an 
amphiarthrodial joint, as in the inter- 
vertebral discs; or it may form plates in 
the interior of joints, as in the semi- 
lunar cartilages of the knee and other 
menisci in diarthrodial joints; or it may 
extend around the margin of the socket 
of a joint, as in the cotyloid ligament of 
the hip; or it may invest the surfaces of 
bones over which tendons have to play, 
as where the tendons of the peronei 
muscles play in the groove on the back 
of the external malleolus. In the intervertebral discs, 
which give the best illustrations of the structure of white 
fibro-cartilage, the cells are ovoid in form and distinctly 
nucleated. Sometimes two or three are grouped together, 
hut not unfrequently they occur singly. They are sepa- 
rated from each other by short fibres. In these discs the 
fibrous matrix is always stronger and more distinct in the 
peripheral than in the central part. The other forms of white 
fibro-cartilage are transitional between the true cartilage 
and connective tissue, i.e., the cells possess the characters 
of cartilage cells, whilst the fibrous matrix approximates to 
the matrix of the connective tissue. 

The yellow elastic fibro-cartilages are the epiglottis, the 
cornicula laryngis, tie cartilaginous framework of the auricle 
of the human ear, and the ears of mammaHa generally, 
and the cartilaginous waU of the Eustachian tube. The 
cells are rounded or ovoid, distinctly nucleated, and usually 
arranged singly or in pairs. The matrix is distinctly 
fibrous; the fibres, which form a close intersecting net- 
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work, branch and sometimes anastomose. They resist the and forms a dense external shell, technically called the 
action of acetic acid like the yellow fibres of connective cornjiaet tissue. The interior of a bone is mnch less firm, 
tissue j and Donders has described a continuity between and is made uj) of thin dehcate plates or bars, or trabecles, 
them and the elastic fibres of the connective tissue, which which intersect each other at vai'ious angles, and form a 
forms the investing perichondrium of this fonn of cartilage, lattice-hke aixangement, technically called the spongy or 
The yellow fibro-cartilage has no tendency to ossify. camellated tissue. The plates and bars of the spongy 

The bars and plates of cartilage, — except the encrusting tissue are continuous with the inner surface of the compact 
hyahne cartilages, and the interarticular, marginal, and in- tissue. In the long bones the interior of the shaft is hol- 
vesting white fibro-cartilages, — are surrounded by a fibrous lowed into a canal, named the medullary caned, the walls 
membrane or peruJiondrium. In the adult human body of which are formed by the compact tissue, and the can- 
cartilage is not penetrated by blood-vessels, but is nomished cellated tissue is found only at the articular ends of these 
by the vessels which ramify in its investing perichon drium, bones; the thickuRHs of the compact tissue in a long bone 
In the foetus, however, and in the large masses of cartilage is always greater at the centre of the shaft than at or near 
which are found in the skeletons of the cetacea and of the the articnlar ends. 

cartilaginous fishes, the cartilage is permeated by canals m If the outer surface of the compact tissue of a long bone 
which blood-vessels ramify. In the encrusting cartilages, and the wall of the meduUaiy canal be examined with a 
the cartilage is nourished by the blood-vessels of the pocket lens, they will be seen to be riddled by multitudes 
synovial membrane of the joint, which, in tiie case of the of minute orifices, which are the mouths of mmnte tubular 
articular cartUage, form a vascular ring around its margin; passages or canals that traverse the compact tissue. These 
and, both m it and in the forms of white fibro-cartikge passages are named Haversian canals, and their arrange 
that do not possess a perichondrium, by the vessels of ment may be studied by making thin sections through 
the bone, to which these cartilages are as a rule attached, the compact tissue, and submittmg these to microscopic 
In the movable joints, after the child has begun to use its examination, when they will be seen to pass longitudinally 
limbs, the synovial membrane is not continuecl over the or very obhquely through its substance, so as to teiminate 
free surface of the articular cartilago, but stops at its by rounded orifices either on its outer surface, or on tho 
margin along the line of the vascular nng. In the foetus, inner surface, which forms the wall of the medtdlaiy canal, 
however, it has been stated that both blood-vessels and These canals are connected together at intervals by short 
synovial membrane are prolonged over the free surface of transverse or obUque canals. Owing to these commuuica- 
the articular cartilage. tions the dense osseous tissue is permeated by an anasto- 

Develop- In the development of hyaline cartilage the contents of mosing network of canals, which, as they contain blood- 
nenfc of the embryomo cells of tho part, where the cartilage is to be vessels, may be named vascular canals. These canals are 
sartilflge. produced, become clear, and a cell wall differentiates around circular in section, and vary in diameter from about ^^th 
the exterior of the ceU. The nuclei in tiie cells divide and to -j^^th inch. They not nnfreqneutly are dilated at 
subdivide, so that a multiplication of the cells by endo- the inner end, where they open into the spaces of the 
genous reproduction takes place. Hyaline matrix suh- cancellated tissue. The compact tissue of all bones possesses 
stance then appears between the cells, and is concentrically a sjretem of canals similar to those found in the long bones, 
arranged around them; it is believed to be formed by a but when bone occiu’s in the form of very thin plates the 
special conversion of successive layers of the ceU proto- canals may be absent. In addition to the Haversian canals, 
plasm into a substance which yields chondrine on boilmg. urcgular spaces, named Haversian spaces by Tomes and 
The fibro-cartilagcs, both white and yellow, but especially De Morgan, may also be seen in sections through the com- 
the latter, yield but little chondrine on boiling, for the pact tissue. They are met with not only in young but in 
fibrous matrix of the white fibro-cartilage is a gelatine- adult bones, and are regarded as iiroduced by absorption 
yielding substance, like the white fibres of connective of the bone in those particular localities. In thin sections 
tissue, whilst the fibres of the yellow fibro-carti^e partake through bone, more especially when the Haversian canals 
of the nature of elastic tissue. The fibro-cartilages, there- are transversely divided, the dense tissue or matrix of the 
fore, form a group which links together the connective and bone which surrounds the canals is seen to be arranged in 
cartdaginons tissues. concentric rings, as if it were built up of a series of lamellce 

Osseous Tissue. — The osseous tissue, or bone, is that superimposed on each other. These lamellse do not at all 
which constitutes the hard framework of the skeleton, times form complete circles, and the number which sur- 
Each bone consists of a hard, more or less dense, tou^, round a canal may vary from two or three to half a dozen; 
and but slightly elastic material. The elasticity of tiie they are sometimes called the Haversian lamellas. Other 
bones is more marked in young than in adult and aged lamellse He in relation to the periosteal surface of the bone, 
persons. Erom differences in their external configuration, and are called peripheral lamellse ; whilst others again are, 
bones are divided into long or cylindrical, e.g., femur; as it were, intercalated between adjacent Haversian ^tems 
short, e.g., carpal or tarsal bones; flat or plate-like, e.g., of lamell®, and are named intermediate or interstitiM. It 
scapula; irregular bones, e.g., vertebrae. These variations has been pointed out by Sharpey that a bone lamella, 
in shape do not, however, involve differences either in after the earthy matter has been dissolved out by the 
composition or Tniri nt.fi structure. Bone consists chemically action of an acid, is made up of multitudes of fine trans- 
of an earthy and an a,nima,1 substance intimately blended parent fibres, which intersect each other and form a net- 
together. The earthy matter forms about two-thirds of work. But he has further shown that the lameUae are 
it, an r] consists chiefly of phosphate of lime, which, from perforated by fibres, or bundles of fibres, which pass through 
its abundance in bone, is frequently called “ bone earth.” them either perpendicularly or obliquely, so as to bolt 
Carbonate of Hme and a small proportion of soda and adjacent lamdlse together. With a little care, the per- 
magTiBHig. salts are also present. The hardness of bone is foreding fibres of Sharpey may be drawn out of the holes 
due to the presence of the earthy matter. The animal or sockets in which they are lodged, 
matter forms the remaining third, and yields gelatine on When thin sections toough a macerated and dried bone 
boiHng; it imparts elasticity and toughness to the bone, are examined under the higher powers of the microscope, 
ftnd binds together the particles of earthy matter. the lamellated matrix is seen to exhibit a very peculiar 

Bone presents two different structural characters to the appearance, which is characteristic of the osseous tissue, 
naked eya The outer part of a bone is its Imrdest part, Between the surfaces of adjacent lamellio irregularly 
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elongated spaces, called lacuncc, are to bo soon in coii- 
bidcmble numbcis; these laciinaj, like the lamcllic be- 
tween wbick tliey are situated, bavo a cnncoutric anangc- 
menfc around the Haversian canals. Tho lacunae, tbc 


named a Haversian sya- 
tem. From the ends and 
sides of any one of these 
lacunae very minute 
brandling canals, termed 

>./«», -nrftPAprl wllich fi'' 00 — Iia7i9\ci'ie seftiun throuffh tliecora- 

can.(itit.uu,proceea,waiou ^ i,ono iho 

penetrate the lamellDO and II,i-\eisian canala, lumellte, lacunuj, and 
Inastomoso mtli tho »« 

oansliculi procoodmg from oajacont Iioirnffi, oliiUt tlio 
canaliculi, springing from tho sides of those lacunse which 
lie nearest to the Haversian canal, open on the wall 
of the canal itself. Tho lacunai average in length 
-Y^ij-ijth inch, and their transverse diameter is about 
inch j the canaliculi vary from nr-oTcr^l^ 

inch in difuuetcr. When examined lu a dried bone by 
uransniittcd light, the lacunm look hke sohd, black bodies, 
and the canaliculi seem to bo processes branching off from 
them, hence they were erroneously called by the carher 
observers hoiie-corpuacles. But if a little tai pontine bo 
added to tho section, tho fluid displaces the air which 
the lacunm and canaliculi contain in tho dried bone, 
renders the part more tiansparont, and affords a satisfac- 
tory demonstration that they are, in a macerated and dry 
bone, not sohd bodies, but a minute system of spaces and 
anastomosing little canals , and that all those which lie in 
the same Haversian system not only freely communicate 
ivith each other, hut, either directly or indirectly, with the 
Haversian canal which they surround. 

But a macerated and dned bone, such as one sees in 
museums and in articulated skeletons, and the structure of 
which has j ust been described, is ^ 

a bone which has been deprived 
of several soft tissues by the pro- 
cess of putrefaction, which tis- 

sues are of the utmost importance h 

in the economy of the bone in the 

living animal. A hving bone is u 

a complex organ, and a macerated 

bone IS only the skeleton of a J'jBgitutoai lection 

living bone. It is essential, tiuouRU the compact ussue of a 

. 1. r • 1. 1 • j.1. A long bono, to show the passage 

therefore, in studying tne struc- gf biood-'iesseis ftom the peri- 
ture of bone, that the attention “‘*2811 h Haveisian 

should not be limited to the ap- 

poarances presented by the macerated bone, but that the 
arrangement and structure of its soft tissues should be con- 
sidered. The soft tissues of a bone are the periosteum and 

its prolongations, the marrow, -■ 

the minute masses of nucleated 
protoplasm which occupy the 
lacunaBofthebone,thebloodand 
lymph vessels, and the nerves. 

The Periosteum is a strong 

fibrous membrane which invests nWinlhlw Kvf A'll'at 

all the exterior of a bone, except 

where the encrusting cartilage ri.lif|i|5|((ii 

is continuous mth its articular 52.Jlsection the ' pen- 

end. JLt IS subdivided into two ostemn and compact tissue of a 

layers: «, aflrm e^rtemal fibrous teS 

layer, consisting of bundles ccUuIar layer prolonged into H H, 

.. I* 1 j tlie wide Haversian canals; V, 

or connective tissue, wiuen ue- a vessel of the periostemn entering 
cussate with each other in 

various directions, and amidst which a network of 
small blood-vessels is freely distributed prior to their 


pasoa^e into the Haversian canals j 6 , a softer internal 
layer,°which is especiaUy weU marked in young growing 
bones. This soft layer partly consists of very delicate 
connective tissue, in which rounded or oval cells are found, 
which give off slender processes at various points of their 
penpheiy, and partly of larger granular cells, which lie 
next the bone itself Processes of the soft inner layer are 
prolonged into tlie Haversian canals, in which, as Goodsir 
pointed out, a layer of cellular substance hes between the 
wall of the canal and its contained blood-vessel, so that 
these canals are not, as in macerated bones, empty passages, 
but are filled up by the blood-vessels and the cellular layer. 

The Harrow occupies the medullary canal of a long 
bone and tho spaces in the cancellated tissue of bones 
generally. It occurs in two forms, red and yellow 
marrow. Red marrow is found in the hones of the foetus 
generally, and in the cancelli of the plate-hkc, short, and 
^regular bones at a more advanced period. It consists 
principally of large many-nucleated masses of protoplasm, 
the myeloid cells of KoUikcr and Robin, lying in a very 
delicate areolar tissue, and supplied by a network of 
capillary blood-vessels. It contains litlJe or no fat. 
low manow, again, is composed of fat cells lying in a 
delicate areolar tissue with accompanying blood-vessels. 
The areolar tissue, which supports the marrow cells, lines 
the medullary canal and cancelli, and is named, the medul- 
lary membrane, or the mdosteum. 

In the fresh bone the lacunae are not empty spaces as in 
tho macerated bono. They are filled up by nucleated clumps 
of protoplasm, and are therefore, as Goodsir was the first 
to show, the seats of little masses of nucleated cells, which 
cells are the true hone-corpuscles. The protoplasm of these 
cells is apparently prolonged into the canaliculi. Hence 
tho hard part of the osseous texture has within it a system 
of nucleated cells, some of which occupy the lacunae and 
canaliculi, while others form a lining to the Haversian canals. 

Tho blood-vessels of a bone are abundant. It receivp 
its artenes partly from the small arteries which ramify in 
the periosteum, the fine branches of which enter the 
Haversian canals, and form within them an anastomosing 
network of capillaries; partly through a special artery 
which enters the nutrient canal in the bone, to be distri- 
buted chiefly to the marrow; partly through small arteries 
which enter openings in the compact tissue near the 
articular extremities. The veins of bones are also abun- 
dant. In the cancellated tissue they are large, and leave 
the interior of the bone partly through foramina situated 
near the articular ends, and partly by a vein which accom- 
panies the artery that traverses the nutrient canal. In 
the plate-like bones of the skull the veins lie in distinct 
channels in the diploe, and in the bodies of the vertebrae 
the veins pass out through large holes in the posterior 
surface. Bones possess lymph-vessels, but their exact 
mode of arrangement has not yet been ascertained. Fine 
nerves have been traced into bones accompanying tho 
arteries which enter the nutrient and Haversian canals. 

It is clear, therefore, that a bone, hard and dense 
though its texture seems to be, is yet hoUowed out by 
spaces, passages, and canals which, under the several 
names of medullary canal, cancellated spaces, nutrient 
canal, Haversian canals, Haversian spaces, lacunm, and 
canalicuH, are occupied by blood-vessels or other soft tis- 
sues. By the penetration of blood-vessels into the bone, 
blood is conveyed not only to the medulla, but into tlio 
very substance even of the compact tissue ; and there can 
be no doubt that the nucleated masses of protoplasm which 
occupy the lacunae and canaliculi, and line the Haversian 
canals, are, as Goodsir long ago pointed out, centres con- 
cerned in the nutrition of the matrix substance of the 
bone in their immediate neighbourhood. These cells, 
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together with tlio periosteum, the medulla, and their blood- 
vessels, are active agents in the development, growth, and 
nutrition of Hio osseous tissue. 

In the description of the development of the skeleton, 
it was stated that the bones are formed by ossification in 
cartilage and fibrous membrane, so that bones are pro- 
duced by secondaiy changes in a pre-ezisting material. 
The mode of production of the osseous tissue in the car- 
tilaginous and fibrous tissues wiU now bo considered, and 
it should be clearly understood at the outset that, in normal 
ossification, hone is not formed by a mere calcification of 
the matrix of the pre-existing tissue, and a conversion of 
the cartilage or connective tissue corpuscles into bone 
corpuscles; but, as the researches of Sharpey, Bruch, 
H. Muller, Lovdn, and Gegenbaur have made known, is 
due to a development of new corpuscles, which Gegenbanr 
has named osteo-hlasts, accompanied by an abundant forma- 
tion of blood-vessels 

When the process of ossification in temporary cartilage 
begins, a change takes jilace in the arrangement of its cells 
at the centre, or point, or nucleus of ossification. The cells, 
instead of pieserviug their irregularly scattered arrange- 
ment in the matrix, are noAV collected into longitudinal 
parallel rows, not unlike what was described in a previous 
section, in the deeper colls of encrusting cartilage. In each 
row the cells lie with their long axes transverse, and 
apparently multiply by a process of fission. The cells at 
the end of the rows which lie nearest the centre of ossifie 
change swell out and become more rounded. Calcification 
of the matrix substance, which separates not only the 
parallel rows of colls, but also the colls in the same row, 
from oach other, then lakes place, which calcification in- 
cludes also the capsules of the cartilage cells. A general 
opacity of the cartilage is the result of tins calcification, 
and the further progress of ossification is rendered obscure. 
It is necessary, therefore, to dissolve out by an acid the 
calcareous matter, in order to follow the steps of the process. 

Spaces or canals now form in tho ossifying cartilage, 
into which blood-vessels, continuous mth the vessels of 
tho perichondrium, are prolonged. These spaces are lined 
by concentric layers of small rounded cells, not unhke lym- 
phoid cells in size and appearance, and form the ’medullary 
spaces of foetal cartilage, whilst the ccUs and blood-vessels 
form the mechdla. Respecting tho source of origm of 
the cells of this medulla, there have been difficulties in 
arriving at a correct conclusion. Some have believed 
them to be descended from the cartilage cells, though no 
demonstration of their derivation from this source has 
ever been obtained. Henke conceived that they might be 
blood corpuscles migrated from tho blood-vessels within 
tho spaces. But the recent observations of Stieda seem 
satisfactorily to show that the layers of medulla cells are 
continuous with similar layers beneath tho perichondrium, 
which layers are prolonged along with the blood-vessels into 
the medullary spaces as they fonn in the ossifying cartU- 
ago. But, whatever be their derivation, there can be no 
doubt that these cells undergo certain modifications which 
are of the utmost importance in the further stages of the 
ossifie process. A few become elongated into fusiform or 
stellate corpuscles, like those of connective tissue ; others 
have oil drops forming in their interior, and become the 
cells of yellow marrow ; others become the corpuscles of 
red marrow; others, again, which form the osteo-blasts, 
properly so-callod, are the direct agents in the production 
of the osseous tissue itself. 

The formation of the medullary spaces in cartilage is 
owing to an absorption of the calcified cartilaginous tissue. 
EoUiker points out that the absorption is effected through 
the agency of colossal, many-nucleatod cells (mydoplaaies), 
which he believes to be derived from the osteo-bla^c cells 



of the medulla already described, so that a destruction of 
the calcified cartilage precedes the formation of the proper 
osseous tissue. As the absorption of the cartilage goes on, 
an irregular series of medullary spaces communicating 
more or less freely with each other is produced. But 
along with the destructive changes in the cartilage the pro- 
duction of the now osseous tissue takes place. Certain of 
the cells of the medulla are arranged in layers around the 
walla of the medullary spaces, and undergo an impoi-taiit 
change both in composition and shape. They become 
granular, their protoplasm hardens from the periphery 
towards the nucleated centre of the ceU, so as to give 
origin to the dense matiix substance of a bone lamella; 
but the nucleus, and the protoplasm immediately investing 
it, do not harden, 

— ^they form the 
soft contents of the 
lacunae and canalicuh. 

A second layer of ^ 
ostco-blastic medulla ^ ^ ^ 
cells then passes fh £ 7 / 
through a similar 
metamorphosis, and 
a second lamella is 
formed. By a repeti- 
tion of this process 
around the walls of 
the several medullary 
spaces, the lamellae of 

the bone are produced. ^ -secUonthiouRhafoetiibonoto niMtiats 
Hcnco it would appear its aovislopnient B, B, the dense osseous tissue, 

t-hni. in which the laennoB, luth then soft nucleated 

that the dense solid contents, may ho seen M, M, the medullary 
matrix of the osseous tissue m the meanllniy spaces. OB, OB, layer 
. , , of osteo-blastic ceils of the meduUa, next tho 

tissue 18 produced Dy osseous tissue, Bomo of which in placos ais 

a speoa haidenmg of 

the protoplasm of the meduUncells, situated mine(lullniyspacc«,uhich 
OSteO-blastlC CCUs in aio assuming the foun of Haveiaan canals, 

the medullary spaces, and os layer after layer of these 
cells 18 ossified successive lamellre are produced The per- 
sistence, however, of the nucleus of each osteo-blast, and 
of a small portion of its investing iirotoplaam, preserves 
within the hard matrix a certain amount of soft material, 
which being destroyed when a bone is macerated, leaves 
the laounary and canalicular system already desetibed. 
The formation of successive lamelloe diminishes the size of 
the medullary spaces, which then form the Haversian 
fifl-nnls- The vascular and cellular contents of these canals 
are therefore the remains of the contents of the medullary 
spaces of the foetal cartilage, and are continuous vtith the 
deeper layer of the periosteum. 

So long as any cartilage remains in a foetd or young 
bone the process of replacement of the cartilaginous tissue 
by the proper osseous tissue goes on, until none of the 
cartilage is left, except the thin layer of encrusting cartil- 
age at each articular extremity. Bones grow in length by 
an ossification in cartilage ; and a provision for their 
longitudinal increase is furm^ed up to, and even beyond 
the age of puborty, by the plate of cartilage which separ- 
rates the epiphysis from the shaft of a bone. The ossifica- 
tion of t.biH plate of cartilage marks the period when 
growth ceases in the long axis of the bone. But bones 
also grow in thickness, and tius addition to their girth 
takes place by an ossification of material situated at their 
circumference. It has already been pointed out that a 
bone is invested by a fibrous membrane, the periosteuni, 
which fulfils for it the same purpose as does the peri- 
chondrium fox the cartilage. On the deeper surface of the 
periosteum, t.c., next the bone itself, are osteo-blastic cells, 
sitfti'lnr to those wHch lie in the medullary spaces of Ihe 
foetal cartilage. These cells pass through a similar series 
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of changes, and iirodnce successive layers of new bone at 
the peripbery. The importance of the periosteum as a 
centre of origin of new bone lias, indeed, long been recog- 
nised by both surgeons and pathologists. The paits of this 
membrane in -which the special bone-producing power 
resides is the deep layer of os^eo-blastic cells, w^lstthe 
blood-vessels furnish the pabulum for their nutrition. If 
strips of periosteum be removed, along with the cdls of 
the deeper osteo-blastie layer, from a bone, and transplanted 
to other parts of the living body, bone will continue to be 
produced by their agency. 

The intra-membraiious ossification of bone was first 
lecognised by Nesbitt, and has been worked out in most 
<if Its details by Sharpey, Kolliker, and Qegenbaur. The 
tabular bones of the skull offer the best illustration of 
this mode of ossification. Sharpey has pointed out that a 
network of minute spicula of bone forms in the membmne, 
and extends in radiating lines from the centre of ossifica- 
tion towards the circumference of the bone. The ossify- 
ing tissue consists of fibres, of multitudes of granular cor- 
puscles or osteo-blasts, and of blood-vessels The osteo-blasts 
invest the fibres, but as the investing osteo-hlastic cells 
calcify, from the ])eriphery towards the nucleus, they assume 
a stellate configuration, and pass through a series of changes 
similar to those described in the intra-caitdaginous mode 
of ossification. The fibres, -which are in the first instance 
soft, also calcify, and contribute to the formation of the 
bone. Here, however, as in the intra-cartilaginous ossifica- 
tion, the active agents in the ossific process are the osteo- 
blastic cells. The lamellated structure is due to ossifica- 
tion of successive layers of these cells, and the formation 
of the lacunae and canaliculi is owing to the persistence of 
th e ir nuclei with a small proportion of unossified investmg 
protoplasm. The increase in thickness of a membrane 
bone, like that of a cartilage bone, takes place through 
ossification in a deep periosteal layer of osteo-blasts. Hence 
it Moivs that, though the tissue which precedes the 
appearance of bone in the skeleton is not uniformly the 
same, in some cases being membrane, in others cartilage, 
there is an identity in the ossific process in the two forms 
of pre-existing tissue, m both of which the osteo-blastic 
cells are the active agents in ossification. The chemical 
differentiation which takes place in the protoplasm of the 
osteo-blasts during bone-formation is not merely a calcifica- 
tion, but a coincident production of a gelatine-yielding 
substance, ivitlun -which the minute calcareous particles are 
deposited. 

Stress has beeu laid by some anatomists, in discussing 
the homologies of the several bones of the skeleton, on the 
differences met -with in the place of their formation. Thus, 
it has been supposed that a bone originally developed in 
cartilage cannot be homologous -with one originally de- 
veloped in membrane, and that a fundamental morpho- 
logical distinction should be drawn bet-ween cartilage bones 
and membrane bones. But when it is considered that, 
though the place of formation may vary, the method of 
fonnation is the same in all localities, it does not appear 
that so much importance should be attached to the distino- 
tiou between cartilage and membrane bones as it has some- 
times received. Moreover, the differences between these 
two varieties of bones are, during the gro-wth of the bone, 
still further (diminished, for in both cases increase in thick- 
ness takes place in the same kind of pre-existing tissue, 
and in the same -way, viz., by ossification of the deep 
periosteal layer of osteo-blasts. 

In the description of the development of bone in the 
foetus and young person, the formation of meduUaiy spaces 
was referred to. But the production of spaces in bone is 
by no means limited to its early stages of growth. The 
medullary canal in a long bone can scarcely be said to 
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exist in the bones of an infant’s limbs. The hollowing 
(mt of the shaft of a long bone into a large canal, and the 
enlargement of the spaces of the canceUated tissue, goes on 
not only up to the period of adult life, but even to ad- 
vanced years; so that in an old person the relative size of 
this is greater than in the prime of life. The Haver- 
sian spaces also, as Tomes and De Morgan pointed out, 
are produced by the absorption of the lameUse of the 
osseous tissue surrounding the Haversian canals, and the 
production of these spaces is constantly going on during 
the life of the bone. The air-sinuses in the cranial bones 
are also formed by the absorption of the diploe, and con- 
sequent separation of the two tables of the skuU, Bones, 
therefore, are organs which are continually undergoing 
change. During growth additions are being made to their 
length and thickness, and additional lamellae are being 
formed in the walls of the Haversian canals. At the same 
time a hollowing out of spaces in their inteiior is going 
on, so that an increase in weight commensurate with their 
growth does not take place. The interstitial absorptive 
changes, whether occiimug during growth or after groui^ 
is completed, are due, as K<)lliker has shown, to the action 
of many-nneleated colossal cells which line the walls of the 
spaces where absorption is going on, which cells he has 
named osteo-hlasts. The development and configuration 
of a bone is therefore, as has been well expressed by 
KoUiker, the product of the formation of osseous tissue by 
the agency of the osteo-blasts, and of its absorption or 
dijstraction by the action of the osteo-klasts. 

From the fact that osseous tissue may be produced either 
in the cartilaginous or in the fibrous tissues, and that aU 
three contribute to the formation of the ^eleton, it is 
evident that these tissues are closely allied. To express 
this alhance they have all been grouped together under the 
common term connective substances. 

MuscuLAa Tissue, — The muscular tissue is that which Mnade 
is actively concerned either in the movement of parts of 
the body on each other, or in the movement of the entire 
body from place to place ; it is the active agent, therefore, 
both in motion and locomotion. It forms a large pro- 
portion of the general mass of the body, is the essential 
constituent of the muscles or flesh, and enters into the 
formation of the walls of the hollow viscera. It consists 
structurally of threads or fibres, some of which are distin- 
guished by bemg marked -with transverse stripes or striae ; 
others have no such markings. Hence it is customary to 
divide the fibres of the muscular tissue into transversely 
stnped fibres and non-striped fibres. As a rule, the striped 
fibres axe collected together to form those muscles which 
are under the influence of the will, so that both the muscles 
and the fibres of which they are composed are called volun- 
tary. One important exception to this rule is, however, 
met -with, for the muscular fibres of the heart, though 
transversely striped, are involuntary ; the "will exercises no 
control over the action of the heart. The non-striped fibres, 
and the muscles into the construction of which they enter, 
are in no instance, however, subject to the influence of the 
-vviUj so that, -witho’ut exception, they may be named in- 
voluntary. 

The NoTirStriped or Involvmiary fibre, sometimes called 
pale or smooth muscular fibre, enters into the forma- 
tion of the walls of the hoUow viscera — e.g., stomach, 
intestines, bladder, uterus — of the -walls of tiie air-tubes, 
gland-ducts, blood and lymph vessels, of the skin, and 
various mucous membranes. The fibres are usually col- 
lected into bundles or fasciculi, which are not aggregated 
together into such compact red masses as in the voluntary 
muscles, but are of a paler red colour, and are set farther 
apart, and often cross and interlace with each other in the 
walls of the tubes and hollow viscera, in which this form 
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of iniiscle is found. Tlie fasciculi are separated from eacl. 
other by a delicate, areolar connective tissue, or 2 :>erimysium. 
Tlio .size of the fasciculi varies in different localities; in the 
hollow ^dsccra they are so large that their 
arrangement can be observed with the naked 
eye; but in the skin, the walls of gland- 
ducts, &c., they can only be seen with the 
aid of the mieioscope. If a fasciculus be 
carefully torn up with needles it can be 
resolved into its constituent fibres, and 
the number of the fibres varies with the 
size of the fasciculus. The non-striped 
fibres are pale and almost colourless, with 
soft, iU-defined outlines, from ^-^^^th to 
y-j’^^th inch in diameter, they are lounded 
in form or laterally compressed, and are so 
easily flattened by artificial pressure, that 
they have erroneously been regarded as flat 
or ribbon-shaped fibres. When digested ^c^i^ofnra-sOipea 
for a few houis in dilute nitric or hydro- muscular fiiae, b. 
chloric acid, and sometimes even without farabfJ^ceumole 
any reagent, the fibres may be resolved into i'>ghiy magnified 
elongatedfusiform cells — contractile fibro-celh of Kolliker 
— which vary in length from ^-^-is-th to ^-^-g-th inch, and 
which taper off usually into attenuated ends. In the 
middle of each cell is a characteristically elongated, rod- 
shaped nucleus, and sometimes the substance of the cell is 
finely granular, or even faintly longitudinally striped. No 
cell waU or sarcolemina can be distinguished. In some 
localities, as was pointed out by Lister in the minute 
arteries in the web of the frog’s foot, isolated contractile 
fibro- cells are wound spirally around the wall of the 
V’^easel. 

The Transversely Striped fibre is the characteristic tissue 
of the voluntary muscular system, and is found wherever 
energetic movements are to be performed. In these muscles 
the fibres are collected together in fasciculi, which bundles 
usually he parallel to each other, and extend from the 
tendon of origin to the tendon of insertion. Each muscle 
is invested by a membranous sheath formed of connective 
tissue, the pterimysixvm exterimm, which sheath gives off 
processes that dip into the substance of the muscle, so as 
to form delicate partitions between the fasciculi, and from 
these partitions still more slender prolongations of connec- 
tive tissue, named perimyshm internum, pass between the 
fibres. The number and size of the fasciculi vary with 
the size and texture of the muscle ; in some, as the deltoid 
and glntffius maximus, the fasciculi are large and coarse ; 
whilst in others, as the gracilis and oino-hyoid, they are 
much finer. The number of fibres in a fasciculus varies 
with its length and thickness, and the fibres which are 
adjacent to each other in a fasciculus lie parallel. 
The striped fibres are cylindrical or laterally com- 
pressed; they usually taper off at their extremities, and 
apparently do not, even in muscles with long fasciculi, 
exceed inch in length. The transverse diameter of the 
striped fibres varies, iu different localities in the human 
body, from y^-g-tli to ^^^th inch, according to the measure- 
ments of Kolliker. Much wider differences in diameter 
are found in the animal series, in insects the fibres being 
of extreme minuteness, whilst in cold-blooded animals 
they are much larger than in man and mammals. 

If a fibre be carefully separated from a fasciculus, and 
examined microscopically by transmitted light, transverse 
stripes may be readily seen to extend across it from side 
to side. These transverse strise are not mere surface 
marks, but, as Bowman pointed out, pass through its 
entire thickness, and lie parallel to each other. The stria- 
tion is due to the structure of the fibre, which consists 
of dark and light bands or discs, alternately dark and 
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light. The discs differ in oi^tical properties, for, as 
Briicke’s observations show, the light discs refract light 
singly — are isotrojpic; whilst the dark discs refract light 
doubly, and consist of aii anisotropic substance. Busk 
and Huxley described in 1853 a dark line 
pa.ssing across the light disc, so as to sub- 
dmde it into two halves ; and this apjiear- 
auce has also been figured by Sharpey, 

Krau.se, and others. It is believed to be due 
to the presence of a strongly refracting stripe 
in the middle of the feebly refractmg disc. 

More recently Hensen has directed attention 
to a slender, feebly refracting stripe passing 
transversely across the strongly refracting 
disc, so as to subdivide it also into two 
halves. In addition to the transverse 
stria?, the fibres not unfrequently show 
marlangs which extend longitudinally, bnt 
these are irregular in position, do not cor- 
respond to the whole length of the fibre, or 
necessarily pass through its entire thickness 

The transverse and longitudinal mark- virseiy stuped 
ings indicate that a muscular fibre has a 
disposition to split up transversely or longitudinally 
into smaller particles. The transverse subdivision of 
the fibre is promoted by digesting a piece of muscle 
for some hours in dilute hydrochloric acid. If the 
fibres be then examined, gaps or fissures will be seen 
to extend transversely into the substance of the fibre; 
and, if the digestion has been sufficiently prolonged, the 
fissures have extended completely across the fibre, and 
have subdivided it into a multitncle of plate or disc-shaped 
bodies — the muscidar- fibre discs. These discs are the 
strongly and feebly refracting discs already described, and 
the tran.sversG diameter of each disc corresponds to that of 
the fibre from which it has been derived. The longitudinal 
marks in the fibre arc best seen by digesting a piece of 
muscle in strong spirit of wine, or in a solution of chromic 
acid. If a fibre so treated bo teased out with needles, and 
the thin covering glass he smartly tapped, the fibre will 
split up longitudinally into multitudes of minute, elongated 
threads — the muscidar-fihre fihnllce. A fibrilla may he 
regarded as equalling in length the fibre of which it formed 
a part, and like the fibre is transversely striped ; but its 
breadth is not definite, and depends upon the minuteness 
with which the fibre has been siilit up in the longitudinal 
direction. If in the same fibre the processes of transverse 
and longitudina.1 splitting were to go on simultaneously, 
then the fibre would be resolved into an immense multi- 
tude of rectangular particles — the sarcous elemmts of 
Bowman. If these particles he regarded as the ultimate 
subdivisions of the fibre, then the discs may be conceived 
to be built up of a number of these particles, possessing 
similar optical properties, arranged side by side, so as to 
occupy the entire diameter of the fibre in any transverse 
plane; whilst the fibrillse are built up of the particles 
arranged end to end, so as to correspond to the entire 
length of the fibre ; but in this longitudinal arrangement, 
particles with different optical properties, the one singly 
refracting, the other doubly refracting, alternate with each 
other with the utmost regularity. 

Another view of the structure of muscular fibre has just 
been advanced by E. A. Schafer, He describes the dark, 
or, as seen in a living fibre, the dim discs,” as traversed 
by multitudes of excessively fine, dark, rod-shaped particles 
parallel in their direction to the fibre itself, which extend 
into the contiguous bright discs, near the middle of which 
each rrmsde rod ends in a knob-like extremity, and the 
series of knobs form a line of minute dark dots, passing 
transversely across each bright disc. The muscle rods axe 
I. — io8 
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imbedded in a “ ground substance,” that forms the alter- 
nating dun and bright discs, which substance he beheves 
to be ainsotropous, whilst the muscle rods are isotropous. 
Ho regards the ground substance as the trae contractile 
part of the fibre. 

Each transversely striped fibie is mvested by a homo- 
geneous membrane, the sarcolemma or myoleoma, which 
is so transparent as to allow the characteristic tiansverse 
strice to be distinctly seen through it. The sarcolemma is 
so closely incorporated with the periphery of the fibre, that 
its isolation and demonstration as a distinct membrane are 
attended with some difficulty, but when water is added to 
a living fibre it is absorbed, and elevates the sarcolemma 
from the sarcous contractile particles. If acetic acid be 
added to a muscular fibre the transverse stiiae become less 
distinct, and a number of oval bodies come into view. 
These are especially to be seen next the periphery of the 
fibre in relation to the inner surface of the sarcolemma, 
though some apparently lie deeper in the substance of the 
fibre. These bodies have long been knonm as the nuclei 
of the striped fibre. More recent investigations have, how- 
ever, shoivn that each nucleus lies in a httle finely-dotted 
protoplasm, whicli often extends in a fusiform manner 
beyond the ends of the nucleus. These nuclei, with their 
investing protoplasm, have tho anatomical characters of 
nucleated cells, and are called the muscle corpuscles. 

Some peculiar modifications of the stuped muscular fibre 
are met with in certain localities. As a rule, this form of 
fibre does not branch ; but in the muscles of the tongue 
and lip, and other muscles of the face, those fibres usually 
branch piior to their insertion, and the branches taper off 
to finely attenuated ends. In the heart also the fibies 
branch; and tho branches of adjacent fibres anastomose, 
so that the muscular wall of this organ consists of a com- 
pact network of fibres. The individual fibres are smaller 
than those of the volunlary muscles, the transverse stria- 
tion IS much leas distinct, and it is doubtful if an investing 
sarcolemma be present. 

Some difficulty has been e.xpei'ionccd in determining the 
exact mode of connection of the fibres of the beUy of a 
muscle with those of its terminal tendons. By some it has 
been supposed that the fibres of the one are directly con- 
tinued into those of the other , whilst Weismann Im de- 
senbed the muscular fibre as terminating in a sharply- 
defined, rounded, or pointed extremity, to which the fihies 
of the tendons are closely apposed. 

Both the striped and non-striped forms of muscle are 
well provided with blood-vessels, which ramify m the sub- 
stance of the muscle lying in the areolar connective tissue 
that separates the fasciculi and fibres from each other. 
The capillaries form an elongated network, the principal 
strands of which lie parallel to the muacnlar fibres, but 
never penetrate the sarcolemma. Hence, though the belly 
of a muscle is a highly vascular organ, its individual fibres 
are extra-vascular. The vascularity of the fleshy holly is 
much greater than that of the terminal tendons of attach- 
ment, and the nutritive changes are much more active in 
it than in them. 

Develop- The contractile fibro-cells of the non-striped muscular 
raent of f are formed by the gradual elongation of the rounded 
musce. middle germinal layer of the embryo into 

spindle-shaped cells, the oval nuclei at the same time be- 
coming elongated, so as to assume a rod-shaped form. 
Usually the spindle cells which he in the same hnear series 
become cemented together into the smooth fibres of this 
form of muscle. 

^ The mode of development of the striped fibre is more 
difficult to follow out, and various statements have been 
made as to the successive stages of its formation. Schwann 
believed that a fibre was built up of the embryonic p-aIIh of 


I the part, which arranged themselves in linear series, coalesc 
ing with each other at their surfaces of contact; that the 
contents of tho cells then became transversely striated, and 
that the cell walls formed the sarcolemma. Savory and 
Lockhart Clarke maintained that a formation of blastema 
took place around free nuclei, and that this blastema 
gradually assumed the striated character. Hemak, Kollikcr, 
Wilson Fox, and Fiey have, however, by studying the 
caihest stages of development in the very young embryo, 
established tho fact that the striped fibres are developed from 
the cells of the embryo, though not in the manner described 
by Schwann. The process, briefly stated, is as follows ; 
The embryonic cells elongate, the nucleus may remain 
fiiTiolfl, but more usually it divides and subdivides, so that 
many nuclei appear m the interior of the elongated cell. 
The nuclei he in linear series, and may either be separated 
from each other, or two or more may be in contact, and 
they may he either near the pcnphciy of the elongated 
cell, or in its axis. With this multiphcation of the nuclei, 
tho ceU increases in length and assumes the form of a fibre. 
The cell protoplasm, both in the single and many-niicleatcd 
fibres, then differentiates into the sarcous particles of the 
transverse striae, and as this progresses the fibre assumes 
its characteristic striped appearance. The whole amount of 
the protoplasm does not, however, assnino the transversely 
stuped appearance, for a small quantity remains around 
eacli nucleus and forms with it a muscle corpuscle. The 
differentiation of tho protoplasm occasions an anatomical 
and chemico-physical change in the fibre, and confers on 
it the property of energetic contractihty. W. Engelmann 
has endeavoured to show that the opaque anisotropic discs 
of tho fibre are those in ■which the power of contractility 
resides, and that the clear isotropic discs possess only elastic 
properties. The mode of development of the sarcolemma is 
still somewhat obscure. By some it is regarded as the wall 
of the embryonic cell, which has become metamorphosed 
into a muscular fibre ; by others it is regarded as a special 
differentiation of the protoplasm at tho periphery of the 
fibre taking place at the time when tho transverse strife 
are being formed ; whilst by others it is considered to ha 
a special modification of connective tissue formed around 
the fibre. In the development of the muscular fibres of 
the heart, the cells of the embiyo heart branch and anasto- 
mose, and the nuclei multiply. By the transverse striatioii 
of the protoplasm of these cells tho branched muscular fibres 
of the heart are produced. 

In the growth of a muscle the individual fibres increase 
in size, so that they are bigger in the adult than at the 
time of birth. The observations of Budge, Weismann, and 
Beale show that new fibres may also form in a muscle. 
Weismann beheves that this increase may be due to a 
longitudinal splitting of a pre-existing fibre; but Beale 
maintains that the new fibres are produced ip the muscle 
in the same manner as the original fibres of the part. 

Heevous System. 

Kie Nervous System consists of a number of organs 
which are named respectively Nerve Centres, Nerves, and 
Peripheral End-organs. The largest and most important 
Nerve Centres are the brain and spinal cord, which together 
constitute the cerebro-spinal nervous axis, and are lodged 
in the cranial cavity and spinal canal. But, in addition, 
numerous small bodies, usually oval in form, technically 
called ganglia, are situated in the axial part of tiie body, 
and form smaller nerve centres. The Nerves are white 
cords which traverse the different regions of the body, both 
axial and appendicular, for a greater or less distance, for 
the purpose of connecting together the other snb-di'visions 
of the nervous system. The Peripheral End-organs are 
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minute structures connected ■with the peripheral extrem- 
ities of the nerves. These end-organs are situated in the 
skin and other organs of sense, in the glands, blood-vessels, 
and muscles. The nerves establish communications and con- 
duct nervous impulses, either between different nerve centres, 
or between nerve centres and peripheral end-organs, so as 
to associate together in their action parts of the nervous 
system often widely separated from each other. Nerves, 
therefore, are internuncial structures When a nerve con- 
nects two nerve centres together it is iutorcentiaL When 
a nerve connects a nerve centre with a peripheral end- 
organ, and conducts impulses from the centre to the 
end-organ, it is a centro-peripheral or centrifugal nerv^e. 
When a nerve connects a peripheral end-organ with a 
centre, and conducts impulses from the end-organ to 
the centre, it is a periphero-central or centripetal nerve. 
Owing to the different directions in which impulses are 
conducted by nerves, the varying nature of their end- 
organs, and the functional differentiation of the nerve 
centres, or portions of the nerve centres in which their 
central extremities terminate, nerves vary so in their 
functions, that a classification of the nerves, based upon 
their functional properties, has been proposed. Of the 
centro-periiihcral nerves, those which end in the muscles 
are motor nerves j those which end in the muscular coat 
of the blood-vessels are vaso-motor nerves; whilst some 
physiologists have named nerves which they believe to 
teiminate in connection with the secreting cells of a gland, 
secretory nerves ; and others, 'which they believe to terminate 
in the tissues and to be concerned in the regulation of their 
nutrition, trophic nerves. It should be stated, however, 
that it is not yet absolutely determined that the secreting 
cells of glands and the cell elements of the tissues have 
special nerves terminating in connection -with them for the 
purpose of exercising a toect influence over secretion and 
nutrition. Should these special nerves be non-existent, then 
the secretory and nutritive functions would be influenced 
solely by the vaso-motor nerves, w'hich regulate tho size of 
the blood-vessels and the amount of blood which flows 
through a part in a given time. Of the periphero-central 
nerves, those which arise in the end-organs in the skin, 
terminate in a nerve centre, and excite in it the 
sense of touch, are nerves of common sensation; those 
which arise in the end-organs in the eye, ear, nose, and 
tongue, and excite in their appropriate nerve centres the 
sensations of sight, sound, smell, and taste, are nerves of 
special sense; whilst nerves which conduct impulses 
from periphersd end-organs to a nerve centre, and, instead 
of exciting in the latter a sensation, have the impulses 
reflected to motor nerves, are reflex or oxcito-motory 
nerves. 

The nerve centres, nerves, and peripheral end-organs are 
arranged in two groups or systems — a Cerebro-spinal and 
a Sympathetic. The Cerebro-spinal nervous system con- 
sists of the brain and spinal cord, the nerves w'hich arise 
from or terminate in these large centres, the small ganglia 
connected with these nerves, and the end-organs at their 
peripheral terminations. The Sympathetic nervous system 
consists of the sympathetic ganglia, ■with their nerves and 
end-organs. 

Nervoxts Tissue. — The several parts of the nervous 
system are not uniform in colour, some being white, 
others grey. The nerves, at least those of the cerebro- 
spinal system, are invariably white, and white masses, 
variable in size, are met ■with in the brain and spinal cord; 
they constitute the white matter of the nervous system. 
In the nerve centres, both of the cerebro-spinal and sym- 
pathetic systems, grey matter is found, sometimes in con- 
siderable quantities. This grey colour is so characteristic, 


that it may be regarded as marking the position of a nerve 
centre. 

Tho nervous system possesses a characteristic form of 
tissue — ^the nervous tissue — ^which in part consists of fibres 
(Nerve Fibres), and in part of cells (Nerve Cells). The nerve 
ccUs are found in the grey matter — that is, in the nerve 
centres — and sometimes also in the peripheral end-organs. 
The nerve fibres constitute the nerves, enter into the nerve 
centres, and pass into the peripheral end-organs; they form 
the white matter. But in addition to the characteristic 
nervous tissue, the neivous system also contains a con- 
siderable quantity of connective tissue, numerous blood- 
vessels, and some lymph vessels. 

Nei've Fibres . — Nerve fibres are of two kinds : a, the 
white, meduUated, or daik-bordcred fibres, which are the 
characteristic fibres of the cerebro-spinal nervous system, 
though they do also sparingly occur in the sympathetic 
system, &, the pale, non-medullated, or gelatinous nerve 
fibres, which are the characteristic fibres of the sympa- 
thetic nervous system. 

Mechdlated Nei've Fibres . — To examine the structure of 
these fibres, a portion of a cerebro-sjunal nerve may be 
selected. In the first place, it will be seen to be invested 
by a sheath of connective tissue, the 'perineurium., which 
gives off processes that pass into the nerve, and subdivide 
it into fascicuh or funiculi. Each fasciculus is in its turn 
composed of nerve fibres, which are separated from each 
other by bundles of delicate connective tissue, prolonged 
from the perineurium, in which the nutrient blood- 
vessels of the nerve ramify. The size of a nerve is in 
relation to the number and size of its fasciculi, and the 
size of a fasciculus is in relation to the number of its fibres. 
The fibres and the fasciculi lie parallel to each other in the 
same nerve ; but as nerves branch at intervals, the more 
external of the fasciculi diverge from the main stem to 
form the branches. In the white matter of the brain and 
spinal cord the neive fibres are not arranged in such 
definite fasciculi as in a distributory nerve, and the con- 
nective tissue between tho fibres is the soft, delicate form 
called neuroglia. 

A medullated neive fibre is an elongated cylinder, which, 
when examined in the body of a li-ving animal, or im- 
mediately after removal from the living body, consists 
apparently of a soft, homogeneous, or glassy-looking sub- 
stance enclosed ■within a luniting membrane. When ex- 
amined some time after death, or after the addition -of re- 
gents, such as water, spirit, ether, collodion, acetic acid, &c., 
it loses its homogeneous aspect, and the following struc- 
tures can be distinguished in it : A (Fig. 5 6), a delicate trans- 



parent investing membrane, 

-the so-called tubular or TAWll li'^1 

primitive membrane, or neuri- j 
0, a delicate thread, C 
extending along the axis of (1^ 
the fibre, — ^the axial cylinder V 
or central band of Ecmak ; 

B, a substance which lies be- \ 
tween the primitive mem- • 
brane and the axial cylin- 
der, — ^the white substance of 

Fio- 56.— 1. Medullatea neiv6 fibres, 
bchwann, or the meduUXI y ghoiymjf tie double contour 2. A 
sJiectih. Within the external ’''"'‘I?’!/ 

£ xi £ J T- mitlve membrane, B the medullary 

OU^tlme 01 the fibre, lonned by sheath, C the aj.iav cylmdor, pro- 
iTivp«!tinir •niPTYibraTip is a trucUng heyoud the brolcen end of 
tne mvesung memorane, is a ^ Tranmiso section 

second line, not quite parallel through the meduUated Shros of a 

4.1,.. nerve, showing the axial cylinder In 

to taO ftrat* tll6 prcsoiico eachflljre. Between the iiloTca w the 
of these two lines gives to mterflbrous connective tissue, 
the fibre a characteristic double-contoured appearance. The 
investing membrane is a perfectly pellucid, hornogeneoua 
structure, with nuclei arranged at intervals in it. It ia 
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believed to be absent from tbe nerve fibres in tbe biain 
and spinal cord, as well as at tbe ponpberal termmations of 
many nerves. Tbe medullary sbeatb is a fatty and albu- 
iniiiims substance, wbicb refracts tbe light strongly. Not 
unfrequently it collects into little baU-bke masses, and 
souictimes causes irregular bulgiugs on tbe fibre, and pro- 
duces a knotted, varicose appearance j at other times it 
becomes granular, and makes tbe fibre opaquo. By gentle 
pressure it can be squeezed out of tbe broken end of a 
fibre. Tbe axial cyhnder is a pale, grey, cylindrifonn band, 
usually about one-tbird or one-fourtb tbe diameter of the 
fibre, wbicb possesses more tenacity than the medullary 
blieatb, and nut unfrequently, as in Fig 56, 2, projects for 
sonic distance beyond tbe broken end of a fibre. ^ Max 
Scbultze showed that it is not homogeneous, but exhibits a 
very delicate longitudinal fibrillation, and at tbe ends of tbe 
nerv'es these primitive fibrillro may separate from each other. 

Although from its great delicacy tbe axial cylinder can- 
not be seen in tbe bving fibre of a cerebro-spinal nerve, 
yet there are many reasons for regarding it as a structure 
existing in the living nerve, and not tbe product of a ‘post 
mortem change. It is tbe part of a fibre wbicb first appears 
in tbe course of development, tbe medullary sbeatb and 
primitive membrane being secondary investing structures, 
suporadded as development jiroceeds. It forms not un- 
frequently tbe only constituent of a nerve fibre at its 
central and perijjheral terminations, and is therefore tbe 
part of the fibre whicb is anatomically continuous with tbe 
nerve cell, or with the peripheral end-organ. As it is tbe 
sole constituent of many norv^e fibres at their terminations, 
and of all nerve fibres iu tbe earlier stage uf development, 
and as it forms the medium of connection between them 
and tbe structures in ■which they terminate, it is obviously 
of primary importance, both anatomically and physiologi- 
cally, and is believed to be tbe part of the fibre directly 
concerned in tbe conduction of impulses; whilst tbe 
investing structures serve tbe purpose of insulating mate- 
rials. Lister and Turner pointed out, in 1859, that essential 
differences in olieraical composition existed between the 
axial cylinder and tbe medullary sbeatb ; the former being 
unaffected by chromic acid, though tbe latter is rendered 
opaque and brown, and concentrically striated under its 
influence ; while, on tbe other band, tbe axial cyhnder is 
stamed red by an ammoniacal solution of carmine with 
great facility, although the medullary sheath is unaffected 
by it. They further showed that these differences in tbe 
mode of action of chromic acid and carmine might 
advantageously be employed in tbe demonstration of the 
structure of nerve fibres. Eanke has subsequently stated 
that tbe axial cylinder possesses an acid, and tbe medullary 
sheath an alkaline reaction. 

MeduUated nerve fibres vary materially in diameter in 
different parts of the nervous system. In the brain, for 
instance, they are sometimes as fine as the 
whilst, in the distributory nerves, fibres of -^lyth of an 
inch in diameter may be seen ; though it should be slated 
that, even in the nerves of distribution, fibres of great 
minuteness are often placed in the same bundle with ^ose 
of the largest size. Nerve fibres do not branch in their 
course, but only at their central or peripheral terminations, 
and much more frequently at the latter than the former. 

NoiMnedullated Nerve Fibres . — These fibres, which are 
characterised by the absence of a medullaiy sheath, are 
chiefly found in the sympathetic nervous system, but they 
occur also iu the cerebro-spinal system. The fibres of the 
olfactory nerve are non-med'uUated, so also are the peri- 
pheral terminations of the cerebro-spinal nerves, and indeed 
all nerve fibres in the first stage of their development La 
Petremyzm it has been stated that ah the nerve fibres are 
distinguished by the absence of a medullary sheath. 1 


This form of nerve fibre consists of pale grey, translucent, 
flattened bands, tbe ■E-tsVir^^ 
diameter. They usually appear as if homo- 
geneous or faintly granular; but Schultzo 
showed that, when carefully examined, they 
present a delicate fibrillated appearance, like 
that seen in the axial cylinder of a medullated 
nerve; so that, like that cylinder, they are 
supj)osed to be composed of multitudes of 
extremely delicate primitive fibrillse imbedded 
in a finely granulated material. Sometimes 
these fibres consist solely of this fibrillated 
material, at other times they are invested by 
a sheath similar to the primitive membrane 
of a medullated fibre. Nuclei are also found 
both in the substance of the fibre and in 
relation -with the primitive membrane. The fio. 67 . — Non- 
presence of multitudes of fibres in the sym- “fve““fib®e 5 
pathetic nervous system, formed either en- 
tirely, or almost entirely, of a material ** 

precisely Rimilar m structure to the axial 
cylinder of a medullated fibre, and by which the proper 
function of the fibre can alone, therefore, be exercised, is, 
of course, an additional argument to those pre-viously 
advanced, in favour of the existence of the axial cylinder 
as a normal constituent of the fibre, and of its functional 
importance. 

Nerve Gells . — ^Nerve cells constitute an important division 
of nervous ■tissue. They are the characteristic structures 
in the nerve centres, are susceptible to impressions, or nervous 
impulses, and are the texture m which the molecular changes 
occur that produce or disengage the special form of energy 
named nerve energy, the evolution of which is the distinc- 
tive mark of a nerve centre. The central extremities of the 
nerve fibres he in relation to, and are often directly con- 
tinous ■with, the nerve cells. It was at one time thought 
that nerve cells were globular in form ; but it is now gene- 
rally understood that, though the body of the cell is not 
unfrequently globular, two or more processes or poles 
project from it, and are continuous with its substance. 
Nerve cells are distinctly nucleated , the nuclei are usually 
large, and contain one, and often two nucleoli. The cell 
substance is granular, and not unfrequently brown or 
yellow pigment is collected around the nucleus. A cell 
wall IS sometimes apparently present, though at otliers it 
cannot he demonstrated. The nerve cells in the grey 
matter of the brain and spinal cord are imbedded in the 
neuroglia. In the smaller nerve centres, as the sympathetic 
ganglia and the ganglia on the posterior roots of the 
spinal nerves, the nerve cells are surrounded by a capsule 
of connective tissue. Frantzel, Kbibker, and others, have 
described this capsule as lined by an endothelium formed 
of flattened cells ; and it should be stated 
that Eanvier has described a similar endo- 
thelium in relation to the connective tissue 
investment of the cerebro-spinal nerves. 

It is not improbable that these endothelial 
cells form the walls of delicate capillary 
rootlete of the lymphatic -vascular system. 

Nerve cells from which two poles or pro- 
cesses proceed are called bipolar. Charac^ 
teristic specimens of these cells, as was first 
pointed out by Eobiu and E. Wagner, may 
be recognised without difficulty in the gan- 
glia on the posterior roots of the spinal 




rimilar cells exist in the corresponding nerve fibres con- 
centres in other vertebrates. These cells 
usually possess a globular body, though of a skate, 
sometimes it may be elongated; and from opposite points 
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of the surface of the body a strong process is given off, 
which is directly continued into a nerve fibre. The axial 
cylinder of the fibre is continuous wth the cell substance, 
and Schultze has shovoi that both exhibit a delicate fibril- 
lated structure. The medullary sheath and the primitive 
membrane are also usually continued from the fibre over 
the nerve cell. Hence these bipolar cells seem to be, as 
Schultze expressed it, nucleated enlargements of the axial 
cylinder. 

A remarkable modification of the bipolar nerve cell, 
carefully studied and described by Lionel 
Beale, is found in the sympathetic ganglia 
of the frog. The cells are pear-shaped, 
and from the narrow end of the pear two 
nerve fibres arise, one of which, called the 
straight fibre, forms, as it were, the staUc 
of the pear ; whilst the other, or spiral 
fibre, winds spirally round the straight 
fibre, and then passes away from the cell 
in the opposite direction. Both fibres are 
nucleated, and at their origin consist, 
apparently, of axial cylinder substance 
only ; but in their course they may 
acquire both a medullary sheath and a 
primitive membrane. The straight fibre 
passes into the interior of the cell sub- 
stance, and Arnold and Courvoisier be- fig 59 Pynfoim 

lieve that they have traced it into the neive coH Si, 
nucleus, but the spiral fibre apparently s;>. spuai neive 
arises nearer the periphery of the cell. conTiecti^etmuo 
The pyriform cells are invested by a dis- aiound neivo ceii. 
tinct capsule of connective tissue. The 
nerve fibres of these pyriform cells, although they both 
arise close together from one end of the cell, represent its 
poles. Should one of the poles, either in this, or in the 
bipolar form of nerve cell described in the preceding 
paragraph, be from any cause removed or not developed, 
then the cell would be unipolar ; and if both poles were 
absent it would be apolar. 

In other locahties, as in the sympathetic ganglia of man 
and many other vertebrates, and in the several subdivisions 
of the cerebro-spinal nervous axis, the nerve cells have more 
than two poles or processes projecting from them. Cells 
of this kind are called multipolar, and in many localities 
they present characteristic forms. In the grey matter of 
the spinal cord, more especially in its anterior horn, they 
give rise to numerous processes, and have a stellate or 
radiate form. In the grey matter on the surface of the 
convolutions of the cerebrum they are pyramidal in shape. 
The apex is directed to the surface of the 
convolution, the base towards the white 
matter. The processes arise from the 
base, apex, and sides of the pyramid. 

In the grey matter on the surface of the 
cerebellum the body of the cell is almost 
globular. From that aspect of the cell 
which is directed towards the white matter Fio.eo.— Muinpoiai cell 
a slender central process arises; from the 
opposite or peripheral aspect of the cell capsule of connective 
two strong, many-branched processes ex- 
tend for a considerable distance. In the human sympa- 
thetic ganglia, again, the stellate form of cell prevails, and 
the existence of a capsule of connective tissue around the 
individual cells can be recognised. The processes which 
arise from a multipolar nerve cell, as a rule, divide and 
subdivide as they pass away from the body of the cell, 
until at last they give rise to branches of extreme tenuity. 
These branching processes apparently consist exclusively of 
cell protoplasm, and have been called protoplasm process^. 
Gerlach has described the protoplasm processes of the 




multi-polar nerve cells of the brain and spinal cerd as 
forming an excessively 
minute network, from j 
which minute medullated 
nerve fibres arise; and F. 

BoU conceives that a simi- 
lar arrangement occurs in 
the cells of the cerebellum. 

One, at least, of the pro- 
cesses of a multipolar 
nerve cell does not branch, 
but becomes directly con- 
tinuous with a nerve fibre, 
and has been named the 
axial - cylinder process. 

This process was first re- 
cognised byDeiters in the 
cells of the spinal cord; 

but HadHch and Kosch- Fig ei—jlultapolai oellfiom the giey matter 
enmlmfr ai'nr-o /lo of anteiioi coinu in the spinal coul. AC, 

clilllKOn liave S1I1C6 C16- non-biancliedaMal-eyUndeipiocess^Uiectly 
scribed the central process contmuous ivith a neive llbie. 
of the cells of the cerebellum as continuous with a medullated 
nerve fibre; and the latter observer has pointed out, that 
from the base of a pyramidal nerve cell in a cerebral con- 
volution a process may be traced directly into a nerve fibre. 
Hence it would appear that the multipolar nerve cells may 
have two modes of union with nerve fibres — one directly 
through the passage of the nou-branched axial-cylinder pro- 
cess into a fibre, the other through the origin of fibres from 
the minute network in which the branched protoplasm 
processes terminate. The branched processes of adjacent 
nerve cells may also blond with each other, so as to form 
an anastomosing cell network, though these anastomoses 
are, in all probability, not so frequent as was at one time 
supposed. Schultze has pointed out that not only the 
protoplasm substance of the body of a multipolar nerve 
cell, but both the nou-branched and branched processes, 
possess a fibrillated structure similar to that described by 
him in the axial cyUader of the nerve fibres. 

Pei'ipheral Und-Organs or Und Bodies . — Nerve fibres at 
their peripheral extremities terminate in connection with 
peculiar structures, named end-bodies ^termined bodies, ovperi- 
plm'al which are situated in the several organs of 

the body. The motor nerves end in the voluntary and in- 
voluntary muscles; the vaso-motor nerves end in the mus- 
cular coat of the lilood- vessels; the sensory nerves end in 
the skin, mucous membranes, and organs of special sense; 
and it has been stated that secretory nerves terminate in 
connection with the ultimate cell elements of the secreting 
glands. These end-organs possess certain structural pecu- 
liarities, which are by no means uniform in the different 
parts, so that the end-body connected with the peripheral 
termination of a nerve is distinctive of the organ in which 
It is situated. It will be a matter of convenience to defer 
the consideration of the peripheral end-bodies in the skin, 
organs of special sense, coats of the blood-vessels, and the 
several glands, until these parts are described. In this 
place the mode of termination of the motor nerves in the 
voluntary and involuntary muscles, of the sensory nerves 
in the mucous membranes, and of the ending of the nerves 
in the remarkable bodies named Pacinian corpuscles, will 
alone be examined. 

After a nerve bas entered a voluntary muscle it ramifies 
in the connective tissue, which lies between the fasciculi, 
and at the same time divides and subdivides into smaller 
branches. These branches interlace with each other and 
form plexuses, from which slender nervous twigs, often 
consisting of only a single medullated nerve fibre, pro- 
ceed, which ramify in the connective tissue, separating the 
1 individual muscular fibres from each other. The single 
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nerve fibres in tlieir turn branch, accompanied by a 
sylitting of tho axial cylinder, and these branches usually 
lose tlio madullated chaiacter. The mode of leimiiiation 
of these very dehcate branches has been a subject of much 
dispute bealo described them as formmg a minute net- 
work, situated on the exterior of the sareoleinma, but in 
contact ivith it, and the fibres of this nervous iietwoik were 
distinctly nucleated. Other observers have, however, 
described peculiar bodies, called motovial end-plates, at 
the extremity of these nerves. These end-plates cuusi.st 
of a clump of richly nucleated protoplasm, somewhat oval 
or perhaps iiregular in form, into which tho axial cylinder 
of the nerve fibre penetrates. The exact position of these 
end-plates in relation to the iiiuscnlar fibres is difficult to 
determine, Krause holds that they he outside the sarco- 
lemma, but adherent to it; whilst Kiihne, Margo, and 
Ronget maintain that the end-plate lies within the sarco- 
leinma, and that the nerve fibre has to pierce that mem- 
brane before it can enter the end-plate After the axial 
cylinder has entered the end-plate it subdivides into very 
minute branches. Each muscular fibre has apparently 
only a single end-plate, and consequently only a single 
axial cylinder in connection with it. 

In the non-striped muscles the nerves are distiibuted m 
the connective tissue which separates the fasciculi from 
each other. Hera they form plexuses, which in some loca- 
lities, as in tlie myenteric plexus of Auerbach in the mus- 
cular coat of tho intestines, have collections of nerve cohs, 
forming microscopic ganglia lying in them. From these 
plexuses fibres arise which subdivide into delicate non- 
medullated fibres possessing nuclei. These delicate fibres 
form still finer plexuses, which in their turn give origin to 
miiiuto fibres, which pass between the muscular fibre cells 
to form a still more minute intra-imiscular network. 
Eraiikonhauscr maintains that the delicate nerve fihnls 
which arise from this terminal network penetrate the 
muscular fibre cells, enter the nucleus, and teiminate in 
the nucleolus; but Arnold considers that, after having 
entered the nucleus, the fibril again gives off a filament, 
which passes out of the cell to join the intra-muscular 
plexus; the ending of the nerve, therefore, within the 
nucleus is only apparent, and is rather to be regarded as 
the nodal point of a fine intra-iiuclear plexus. 

The termination of the sensoiy nerves in the mucous mem- 
branes has been especially studied in the conjunctiva, the 
mucous membrane of tbe soft palate, and the glans of the 
penis and clitoris. In these parts Ivrause discovered oval or 
globular end-bodies, which consisted of a soft, homogeneous 
substance invested by a nucleated capsule of connective 
tissue. A nerve fibre pierces the capsule and terminates in 
the interior of the end-body, which forms a bulbous enlarge- 
ment at the end of the nerve, and is called the end-bulb. 
After the nerve has entered the end-bulb, it may consist 
only of the axual cylinder and teiminate in a pointed 
extremity, or it may twist upon itself and form a cod 
within the end-bulb. When the structure of the skin is 
described, it wiU be seen that tlie ending of the nerves in 
the cutaneous iiapillie bears a general resemblance to 
their termination in the end-bulb^s of a mucous mem- 
brane. 

Rut in certain of tho mucous membranes delicate nerves 
have been traced into the layer of epithelium, situated on 
the free surface of the membrane. PetenuoUer described 
nerve fibres continuous wdth the nerves of the cornea pass- 
ing into the layer of conjunctival epithelium on the front 
of the cornea. Klein recognised an intra-epithelial nervous 
network in the same locahty. Chrschtschonovitsch traced 
non - meduUated nerve fibres proceeding from a sub- 
epithelial network into the deeper epithehal layers of the 
vaginal mucous membrane, and similai' nerve fibres have 


been seen by Elin to end in the epithelial investment of 
the mucous membrane of the month. 

Connected with the sensory nerves in some localities are Pacinian 
the remarkable bodies named the Corpuscles of Pacini, coipusdei, 
which were the first tcrimnal organs discovered in connec- 
tion with the peripheral distribution of the nerves, These 
corpuscles have been found attached to the nerves which 
pass to the skin of the fingers and toes, to the nerves 
which supply the skin of the iicck and arm, to the inter 
co.stal nerves, to the nerves of the joints, to the nerves of 
the periosteum, to the nerves of the genital organs, and 
to the moseiitenc nerves. In cats they are often extremely 
abundant both in the mesentery and omenta. A Pacinian 



corpuscle can be seen by the naked eye, and looks like a 
minute grain from ^irth to ■^’^th inch long. It is elliptical 
in form, and may either be sessile or attached to the nerve 
stem by a slender stalk. Examined microscopically, it is 
seen to consist of numerous layers of connective tissue 
concentrically arranged, which form its capsule, and 
surround a central core. Numerous connective ti.ssue cor- 
puscles may be seen in the concentric layers, and Hoyer 
has recently shown that an endothelial-like appearance exists 
on the inner surface of the corpuscle. Entering one pole 
of the corpuscle is a nerve fibre which extends along the 
axial core for a considei'able distance, and usually termi- 
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nates in a slight Lulbous enlargement The na-ve fibre 
parts with its perineurial sheath after it enters the Pacinian 
corpuscle; and as it lies in the core it loses its medullary sub- 
stance, so that its terminal part consists only of the n.Tia1 
cyhnder. Sometimes the nerve fibre dividesintotwobranches 
within the corpuscle. Capillary blood-vessels are distnbuted 
to the concentric layers of the Pacinian corpuscle. 

‘veiop- The mode of origin of the nervous tissue in the comsc 
‘lit of of development of the embryo is still mvolved in some 

7® obscurity. It is, however, believed that the nerve cells are 

derived from the embryo cells, which multiply, and the 
young cells then grow and assume characteristacally granular 
and finely fibrillatcd contents. Processes or poles then 
appear at the periphery of the cells, which, according to 
the obsemtions of Beale, connect adjacent cells toge^er. 
As the growth of the part goes on, the cells are more 
widely separated from each other, and the anastomosing 
processes in consequence become considerably elongated, 
and form the axial cylindor of the nerve fibre. In the course 
of time the medullary sheath and the primitive membrane 
may form around this axial cylinder so as to insulate it. 
The exact mode of formation of the medullary sheath is 
not properly understood; but it is believed that the primi- 
tive membrane, and the perineurial connective tissue, are 
deiived from those surrouudmg embryonic cells which 
differentiate into connective tissu& Of the two originally 
contiguous cells from which the nerve fibre is, as it were, 
spun out, one, as Honsen conceived, may form a cell in a 
nerve centre, the other may differentiate into a peripheral 
end-organ. In tho tail of the tadpole the formation and 
growth of nerve fibres have boon studied by Kolhker and 
others, and it has been seen that the terminal part of a 
fibre may have fusiform or tri-radiate colls connected with 
it, the processes of which cells gradually difforontiato into 
nerve fibres. The young cerebro-spinal nciwo fibres are 
distinctly nucleated, and correspond in appearance and 
structural characters to the aon-meduUatod nerve fibres of 
the adult. If in a young or adult person a nerve bo cut 
across, its conducting power is destroyed; but after a time 
it reunites, and its function is restored. The part of tlie 
nerve which lies between the place of section and its 
peripheral extremity, undergoes, as Waller pointed out, 
degenerative changes. To how groat an extent the de- 
generation affects the various constituents of each fibre, it 
is difficult to determine; for whilst some experiments 
would seem to show that only tiie meduUaiy sheath broke 
up into granular particles and was absorbed, in others both 
it and the axial cylinder disappeared. In process of time, 
however, these parts may be reproduced, and the nerve 
then recovers its functional activity. 

Desceiptive Anatomy of the CEREmao-spiNAL 
Neeyotjs Bystem. 

In this section the anatomy of the Brain and Spinal 
Cord, and of Ike numerous distributory Nerves which arise 
from them, will be described. The brain and spinal cord 
are the largest and most important of all the nerve centres. 
They occupy the cranial cavity and spinal canal, and are 
continuous with each other through the foramen magnum 
in the occipit^ bone. As the arrangement of the stanic- 
tures which compose the brain and spinal cord is extremely 
complex, and as the names applied to the several parts are 
numerous and often very arbitrary, it may be weU, before 
commenciag a detailed description, to make a few general 
observations on tbeir mode of development. 

Dmlopmnt of tin Ger^o-SjmeU Nervous Aads.—'Th.e 1)18111 and 
spinal cord are developed in the cranio-spinal ^oove of, the emhryo, 
and appear originally as a thin hand extending along the whole 
length of this groove. About the time when the walls of the 
groove meet poslenorly to complete the cranio-spinal caviiy, the 
margins of this band become elevated, bend backwards, and meet, 


so that the originally simple band becomes converted into a cylindri- Develop* 
fonn cerebro-sjnnal tube In the walls of this tube the nervous ment of 
stmctmios of the brain and spinal cord are formed, whilst the axis ccrebro- 
of the tube foims a cential canal. In the part which becomes tho spinal 
Spinal Cold the ceuti'al canal persists as the ceviral canal of the system, 
spinal cold, iHid aiound it a layer of ciliated cylindrical eadothebnm 
IS developed. Outside this layer a mass of grey matter containing 
neiva cells isfoimed, which is subsequently divided into two latei-sd 
crescent-shaped masses Outside the grey matter white matter is 
pioduced, which ultimately becomes arranged in the foim of Icmgi- 
hidmal edtmns of nerve hbres. With the formation and growth 
of these columns and of the internal grey matter, a longitudinal 
mesial fissure appears on the anterior and another on the posterior 
surface of the coid, which gradually inciease in depth until the 
cord IS almost completely divided mto two lateral halves. At the 
bottom of the anterior median fissure the nerve fibres of the anterior 
commissure are developed, and at the bottom of posterior median 
fissure those of the posterior commissure. These commissures unite 
the two halves of the cord together 

The tipper or cerebral end of the cerebro-spinal tube becomes 
the Encephalon, or Bram. At fiist the cerebral part of idle tube is 
umform m appeaiance with tho spinal part, but it soon expands 
mto three vesicular dilatations— the primary cerebral vesicles. 

These vesides, named (from before baokwaids) anlenor, middle, 
and postenor, are separated fiom each other by constrictions, and 
as the development progresses tho vesicles bend on each other and 
on the upper end of the spmal coid. As each vesicle is an expan- 
sion of the cerobro-spmal tube, it is necessaiily hollow, and the 
sjiace m its mterior la continuous with the central canal of the 
spinal cord In tho walls of the vesicles the nervous structures arc 
produced, which form the seveial subdivisions of the encephalon. 

The posterior ees'chral vesicle hends first foiwards from the upper 
end of the spinal cord, and then baokwaitis; tlio part which 
bonds forward becomes lie medulla, oblongata, that wnich bends 
backwaid tile cerebellum, whilst the pons is developed at the angle 
whore those two parts are continuous with each other ; the central 
hollow forms the central canal of the medulla oblongata and 
the dilated apace called the fourth ventricle In the medulla 
oblongata shallow anterior and posterior median furrows then appear 
continuous with those in the cord, and each lateral half difleren- 
tiates into grey matter and into a lonmtudinpl anangement of nerve 
fibres eontmuous with the coiTesponding structures m the cord. A 
loige pioportion of these fibres are continued upwards through the 
pons as its longitudinal fibres. The ceiebollum consists at first of 
a central lobe, and in the lower vertebrates its development does 
not proceed beyond this stage ; but in mammals, mduding man, 
a lateral lobe or hemisphere is superodded on each side, and with 
the growth of these laterol lobes numeroas transverse fibres, which 
connect the two hemiqiheies together, are developed in the pons. 

Tho ceiobellum is also connected below with the medulla oldongata 
by the pair of restifonn bodies, or inferior pedvmles, and above 
with tile corpora quadrigemina by the pair of superior peduncles. 

The mimle cerebrai vesieh bends forwards from the posterior 
vesicle. In its roof theqpiM hies ore formed] in its floor tho 
erura cerebri; whilst the central hollow becomes the agwduet of 
Sylvius, At first the optic lobes form a single structure, but about 
tho Birth month of embryo life a median furrow divides this stnio- 
tore into two lateral halves (the corpora hgemrm), and in the 
lowCT vertebrates the development does not proceed beyond this 
stage ; but in the seventh month of embryo life of the human foetus 
eadi lateral half is subdivided into two by a transverse fissure, so 
that four bodies (the corpora, gmdrigemina) are produced. The 
crura cerebn form the two cerebral peduncles, which, divergmg 
from each other, pass upwards to the hemisphere of the cerebrum. 

Th^ consist almoBt entirely of neive fibres continuous with the 
lon^tudinal fibres of the pons, a few of which go to the corpora 
quadngemina, but the gi eater numbeT ascend to the cerebmm. 

The anterior cerebrab vesicle bends downwards from the middle 
vesicle. The posterior part of thi.s vesicle forms at first a simple 
hollow sac, hut subsequentiy divides into the two optic thakmi, 
one on each side of the central hollow, which hoUow becomes 
the third ventricle. This ventricle is prolonged downwards into 
a fonnel'Shaped process, the infundibmum, which is coimected 
with the pituitary body, or hypophysis cerebri, lodged in the pitui- 
tary fossa in the sphenoid bone, whilst posteriorly it is continuous 
with the aqueduct of Sylvius. In its upper and posterior wall the 
pirml body, or epiphysis cerebri, is developed, and from this body 
two yiWa peduncles run forwards on the sides of the optic thalami. 
Immediatdy bdow these peduncles the transverse fibres of the 
posterior commissure axe aeveloped, which pass between the two 
optic thalami The anterior wall of this ventricle is closed in by 
the lemma ciuerea or lemma termvmlis, and behind it are formed 
the transverse nerve fibres of the amterior eortmissure, and the 
vertical fibres of the anterior pUlars of the/or»M!. These fon^ 
fibres pass to the base of the brain, and form the corpora aiOcemtia, 
prior to enterinsthe optic thalami. The posterior part of the anterioi' 
vesicle gives off fiom each side a flask-shaped prolongation, the 
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prmav]/ optic vesicle The stem of the prolongatioH, at first hollow, 
becomes solid, and forms the optic wne and tract, whilst the 
expanded distal cud foims the aervoua elements of the retina. 

The anlero -lateral part of the anterior cerehral vesicle is prolonged 
forward as two hollow processes, the hemisphere resides, which 
become the cerebral hemispheres, and are separated from each other 
by a median hiigiiudmil fissure; whilst the hollow in the interior 
of each forms the lateral ventricle. In the floor of each hemisphere 
vehicle is developed a large grey mass, striated with bundles of 
iiBive Idjies, the coipus stnatiim, which lies immediately in front 
and to the outer side of the optic thalamus, a cuived hand, the 
tmma smkirctlans, is formed along the junction of the thalamus 
with the corpus striatum, and at the inner and anteiior end of this 
band, immediately behind the anteiior pillars of the fornix, the 
two lateral ventricles become continuous with each other and with 
the third ventricle through the/mammi of Monro. The roof and 
side walls of each hemispheie vesicle fom a grey expansion or mantle, 
which IS at first smooth, but subsequently becomes divided into 
lobes and convolutions, separated from each other by fissures A 
deep gap or fissure now appears on the inner wall of each hemi- 
sphere vesicle, and is boundeil above by a longitudinal band of 
fibres, which, continuous anteiioily vith the anterior pillar of the 
fornix, joins its fellow in the middle line to foim the body of the 
Jornrx, and then again diverging from its fellow passes backivards, 
downwards, and foiwauls iis im posterior pdlar ot the fotnix or the 
henia hippocampi. A tiaiisverse anangenient of fibres then forms 
in each hemisphere vesicle, above the plane of the fornix, which, 
reaclung the mesial plane, joins its follow, connects the two hemi- 
spheres together, and loims the corgnis callosum In tbe hinder 
part this corpns rests upon the upper sm'face of tlie foiuix, but more 
anteiiorly it lies some distance above the fornix, and then bends 
down in fiont of it, Hence there is enclosed between the fornix 
and the autero-infenor part of the corpus callosum two thin layers 
of grey matter, one belonging to tlie inner surface of each hemisphere 
vesicle, and called the scplum lucidim. Between these two layers 
is a nairow space, the fifth ventricle, which, unlike the other 
ventricles, is not derived from the cerebro-spiiul tube, hut is merely 
a portion of the longitudinal median fissuieshutm by the develop- 
ment of the corpus callosum and fornix E,ich hemispheie vesicle j 
also gives off tiom its anterior part a hollow process, which expands 
in front into a bulbous dilatation, named the olfactory hull, from 
which the nei ves of smell aiise, whilst the stalk of the bulb solidifies 
and foi ms the olfactory peduncle. 

Owing to the great development of the mantle of the hemispheie 
vesicles in the human bitiin, and the size and complexity of the 
convolutions, these parts of the hemisphei'es grow forward so as to 
overlap the olfactory bulbs and peduncles, and backward, so as to 
conceal not only the corpora stiiata and optic thalami, but also the 
corpora quadngemina, crura ceiebri, cerebellum, pons, and medulla 
oblongata, so that when the human brain is looked at from above, 
none of these structures can be seen. It is only when the brain is 
turned ovei and its base exposed that the medulla, pons, cerebellum, 
and oruia are visible, and before the corpora guadiigemma, optic i 
th.alami, and corpora stiiata can be exposed, poitions of the hemi- 
spliore substance must be removed The great growth of the hemi- 
sphere vesicle leads also to a great expansion of the central hollow 
or lateial ventricle, which is piolonged forwaids, hackwaids, and 
downwards as the anterior, posterior, and descending comma. In the 
descending cornu is a projection, the hippocamus major, .along which 
the tieiiia luppocanijn of the formx runs ; in the posterior cornu is a 
smaller eminence, the hippocampus minor; and at the junction of 
these two cornua is a tim’d elevation, the emtnmtia collaterahs 

Immediately investing the spinal cord and encephalon a v.asciilar 
membrane, the pia mater, as developed, processes fiom which dip 
into the fissiu’es between the tw'o halves of the cord and between 
the cerebral convolutions. A broad band, tha velum interpositim, 
which possesses two marginal fniigos, the choroid plexuses, is 
admitted into the lateral ventricle through tlie gap or fissure m 
the inner w.all of each hemisphere vesicle This fissure is hounded 
above by the arcli-shaped fornix, with its tainia hippioeampi. '\\’^en 
the two hemispheies are in situ, and the two halves of the fornix are 
joined together to foiin the body of that stiuetnre, the fissure, with 
its contained velum interpositiim, passes across the mesial plane 
from one hemisphere to the other, having the foinix and tamiae for 
its_ roof, and the optic thahami and corpora quadiigemina for its floor j 
it is known as the groat ti ansverse fissure of the cerebrum, 

Membeines oe Seain afd Spinal Coed.— T hese nerve 
centres are invested by three membranes or meninges, 
whicli lie between them and the bones that form the walls 
of the cranial cavity and spinal canal. The membranes are 
named dura mater, arachnoid mater, and pia mater. 

Dura mater . — The most external membrane, named 
dura from its hrmness, consists of a cranial and a spinal 
subdivision. The cranial part is in contact witli the inner 
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I table of the cranial bones, and is adherent along the lines 

I of the sutures and to the margins of the foramina, which 
transmit the nerves, more especially to the foramen mag- 
num. It forms, therefore, for these bones an internal 
periosteum, and the meningeal arteries which ramify in it 
are the nutrient arteries of the inner table. As the growth 
of bone is moie active in infancy and youth than in the 
adult, the adhesion between the dura mater and the cranial 
bones is greater in early life than at maturity. From the 
inner surface of the dura mater strong bands pass into the 
cranial cavity, and form partitions between certain of the 
subdivisions of tlie brain. A vertical longitudinal mesial 
band, named, from its sickle shape, falx cerebri, dips between 
the two hemispheres of the cerebrum. A smaller sickle- 
shaped vertical mesial band, the falx cerebelh, attached to 
the internal occipital crest, passes between the two homi- 
siiheres of the cerebellum. A large band arches foi-wmrd 
111 the horizontal plane of the cavity, from the transverse 
groove in the occipital bone to the clinoid processes of the 
sphenoid, and is attached laterally to the upper border 
of the petrous part of each temporal hone. It separates 
the cerebrum from the cerebellum, and, as it forms a tent- 
like covering for the latter, is named teiitoriim cerebelli 
Along certain lines the cranial dura mater splits into two 
layers, to form tubular passages for the transmission of 
venous blood. These passages are named the venous blood 
sinuses of the dura mater, and they are lodged in the groove? 
on the inner surface of the skull referred to in the descrip- 
tion of the cranial bones, Opening into these sinuses are 



Fig. 03.— Dm a mater and cranial sinuses 1, Falx ceretvi, 2. tentorium; 3, 3, 
superior longitudinal sinus; i, lateia! wnus; 5, inteiiinl jugular vein; 6, oeci- 
plcal sinus; 6'. toiculai Heiophili ; 7, infeuor longitudinal sinus, 8, veins oi 
Galen; 3 and 10, supciior and infcnor petio-al sinus, 11, caveinou.s .sinus; 12, 
caioular smus, which connects the two cavernous sinuses tugother ; 13, ophlhal- 
mic vein, fiom 16, the eyeball ; 14, custa galli of etlunoid bune. 

numerous veins, which convey from the brain the blood 
that has been circulating through it; and two of those 
sinuses, called cavernous, which lie at the sides of the body 
of the sphenoid bone, receive the ophthalmic veins from 
the eyeballs situated in the orbital cavities These blood 
sinuses pass usually from before backwards : a sufterior 
hngiludinal along the upper border of tbe falx cerebri as 
far as the internal occipital protuberance; an wferior 
longitudinal along its lower border as far as the tentorium, 
where it joins the straight sinus, which passes back as far 
as tbe same protuberance. One or two small occipital 
sinuses, which lie in the falx cerebelli, also pass to join the 
straight and longitudinal sinuses opposite this protuberance ; 
several currents of blood meet, therefore, at this spot, and 
as Herophilus supposed that a sort of whirlpool was 
formed in the blood, the name torcular Uerophili has 
been used to express the meeting of those sinuses. From 
the torcular the blood is drained away by two large 
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sinuses, named lateral, wMch curve forwards and down- 
wards to tlie jugular foramina to terminate in the internal 
jugular veins In its course each lateral sinus receives two 
petrosal sinuses, which pass from the cavernous smus back- 
wards along the upper and lower borders of the petrous 
part of the temporal bone. 

The spinal part of the dura mater hangs loosely in the 
spinal canal. It does not form a penosteum for the vertebrae, 
but is separated from their bony rings by loose fat and a 
plexus of veins. It gives off no bands from its inner surface, 
and it does not split into two layers for the lodgment of 
venous blood sinuses. The spinal dura mater forma a tubu- 
lar envelope for the spinal cord and the origins of the spmal 
nerves. It extends from the foramen magnum, whOTO it is 
continuous with the cranial dura mater, to the lower end of the 
sacral canal, ends below in a funnel-shaped prolongation, and 
is pierced laterally by the roots of the several spinal nerves 
in their passage outwards to the intervertebral foramina. 

Both the cranial and the spinal parts of the dura mater 
consist of a tough, fibrous membrane; somewhat flocculent 
externally, but smooth, ghatening, and free on its iimer 
surface. The inuer surface has the appearance of a serous 
membrane, and when examined microscopically is seen to 
consist of a layer of squamous endothelial cells, similar to 
those drawn in fig. 34. Hence the dura mater is some- 
times called a fibro-serous membrane. The dura mater is 
well provided with lymph vessels, which in all probability 
open by stomata on the free inner surface. Between the 
dura mater aud the subjacent arachnoid membrane is a fine 
space containiug a minute quantity of limpid serum, which 
moistens the smooth inner surface of the dura and the 
corresponding smooth outer surface of the arachnoid. It 
is regarded as equivalent to the cavity of a serous mem- 
brane, and is named the arachnoid cavUy, or, more 
appropriately, the sub-dw'al space. 

Amchtiold Arachmid imter . — The arachnoid is a membrane of 

meiubraiio. great delicacy and transparency, which loosely envelopes 
both the brain and spinal cord. It is separated from these 
organs by the pia mater, but between it and the latter 
membrane is a distinct space, called ^-arachrmd. The 
sub-arachnoid space is more chstinctly marked beneath the 
spinal than beneath the cerebral parts of the membrane, 
which forms a looser investment for the cord than for 
the brain. At the base of the brain, and opposite the 
fissures between the convolutions of the cerebrum, the 
interval between the arachnoid and the pia matter can, 
however, always be seen, for the arachnoid does not, like 
the pia mater, clothe the sides of the fissures, but passes 
directly across between the summits of adjacent convolu- 
tions. The sub-arachnoid space is subdivided into numerous 
freely-communicating loculi by bundles of delicate areolar 
tissue, which bundles are invested, as Key and Eetzius have 
shown, by a layer of squamous endothelium. The space 
contains a limpid cerebro-spmal fluid, which varies in quan- 
tity from 2 drachms to 2 ounces. The fluid is fdkaJine, of 
sp, gr. 1 '005, contains a little albumen, and a substance 
which, as Turner pointed out, reduces blue oxide’ of 
copper to the state of yellow sub-oxide. The arachnoid 
membrane is made up of delicate connective tissue. 
The free surface next the sub-dural ^ace is smooth, 
like a serous membrane, and covered by a layer of squam- 
ous endothelium. This layer is reflected on to the roots 
of the spinal and cranial nerves, and, when they pierce the 
dura mater, it becomes continuous with the endothelial 
lining of that membrane. As the arrangement and struc- 
ture so closely correspond with what is seen in the serous 
membranes, many anatomists regard the arachnoid as the 
visceral layer of a serous membrane, and the endotheM 
lining of the dura mater as the parietal layer, whilst the 
sub-clural space is the intermediate cavity. 
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I When the skull cap is removed, clusters of granular 
bodira are usually to be seen imbedded in the dura mater 
on each side of the superior longitudinal sinus; these are 
named the Pacchimian bodies. When traced through the 
dura mater they are found to spring from the visceral or 
proper cerebral arachnoid. The observations of Luschka 
and Cleland have proved that villous processes invariably 
grow from the free surface of that membrane, and that when 
Qiese villi greatly increase in size they form the bodies 
in question. Sometimes the Pacchionian bodies greatly 
hypertrophy, occasion absorption of the bones of the cranial 
vault, and depressions on the upper surface of the brain. 

Pta Tnater . — ^This membrane closely invests the whole Pia mator. 
outer surface of the brain. It dips into the fissures 
between the convolutions, and a wide prolongation, 
named vehm vnterpositu'm,, hes in the interior of the 
cerebrum. With a little care it can be stripped off the 
brain without causing injury to its substance. The pia 
mater invests the spinal cord, and is more intimately 
attadied to it than to the brain, for not only does it send 
prolongations into the anterior and posterior fissures of the 
cord, but slender bands pass repeatedly from its inner 
surface into the columns of tbe cord. Hence it cannot be 
stopped off the cord without causing injury to its sub- 
stance. The pia matter is prolonged on to the roots both of 
the cranial and spinal nerves, and on to the Slum terminale. 

This membrane consists of a delicate connective tissue, in 
which the arteries of the brain and spmal cord ramify and 
subdivide into small branches before they penetrate the 
nervous substance, and in which the veins conveying the 
blood from the nerve centres He before they open into the 
blood sinuses of the cranial dura mater and the extra- 
dural venous plexus of the spinal canal. The arteries 
which pass from the pia mater into the brain and spinal 
cord are invested by a loose sheath, which has been de- 
senbed as forming the wall of a peri-vascular lymphatic 
vessel; but Key and Eetzius have shown that the space 
between the blood-vessel and the sheath opens into the sub- 
arachnoid space, and contains cerebro-spinal fluid. A net- 
work of lymph vessels ramifies freely in the pia mater. It 
is also well provided with nerves, which arise from the 
posterior roots of the spinal nerves, from some of the 
cranial nerves, and from the carotid and vertebral plexuses 
of the sympathetic. The epi-cerebial and epi-spin^ spaces 
descrih^ by His as existing between this membrane and 
the brain and spinal cord are in all probabiHty artificial 
productions. 

In the spinal canal a slender fibrous baud projects from Ligamen- 
the pia mater covering the side of the cord, and, pushing "tan) denti- 
the arachnoid membrane in front of it, is attadied 
about twenty-two pairs of denticulated processes to the 
inner surface of the dura mater. It is named ligammtum 
dmUcvMum, and its teeth alternate with the successive 
paira of spinal nerves. 

Spktai Cokd.— The Medulla Spinalis, or Spinal Spmal 
Coed, occupies the spinal canal, and extends from the cord, 
foramen magnum to opposite the body of the first lumbar 
vertebra. In the early foetus it equals in length the canal 
itself; but as the spinal column grows at a greater pro- 
portional rate than the cord, the latter, when growth has 
ceased, is several inches shorter than the column. The cord 
is continuous above with the meduHa oblongata, whilst it 
tapers off below into a slender thread, the JUum terminale, 
wMch Hes in the axis of tho sacral canal, and is 'attached 
bdow to the back of the coccyx, or to the fibrous mem- 
brane which doses in below the sacral canal. The length 
of the cord is from 16 to 18 inches. It approaches a 
cylinder in shape, hut is flattened on its anterior and pos- 
terior surfaces, and presents two enlargements which have 
1 a greater girth than tho rest of the cord. The upper, 
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caUccl tlio cervical or Irarhial mlarrje'nunt, extends from 
opposite tlio tliird cervical to ilic first dorsal vertebra, and 
from It arise tbo nerves which supply the upper Itoibs ; the 
lower, called the crural or iumhar edargenimt, is opposite 
the last dorsal vertebra, and snpidies with nerves the 
lower liurbs. The cord is almost coinplotdy divided into 
right and left lateral halves by two lissmes, named re- 
spectively a?iteriur and posterior Median fissures, which do 
not quite reach the centre of the cord, for at the bottom of 
the anterior fissure are the transverse fibres of the anterior 
xvhite commissw'e, and at the bottom of tbc posterior fissure 
the fibres of the 2^Qsterior prey commissure. By these com- 
missures the two halves of the cord are ■united together. 
The fibres of the posterior commissure suiTOund a canal, 
called the central canal, which extends along the whole 
length of the cord, and even passes into the upper end of 
the filum terminale. This canal is lined by a ^ cdiated 
columnar endotbelium, and expands superiorly into the 
cavity of the fourth ventricle. Each lateral half of the cord 
is subdivided into three columns by two depressions, wMch 
mark the j)omts of emergence of the roots of the spinal 
nerves. The anterior nerve roots pass through the 
antei'o-laieral dejMession or fissure, and between it and the 
antGro-meclian fissure is the anterior column of the cord. 
The posterior nerve roots pass through the postero-lateral 
fissure, and between it and the postero-median fissure is 
tbo 2'>°deriQr column, whilst between the anterior and 
posterior nerve roots lies the lateral column. In the 
cervical region, the part of the posterior column uEich lies 
nest the postero-median fissure is marked off by a fissure 
into a small internal or j^ostero-median column. The snb- 
di-vision of each 
lateral half of the 
cord into the 
columns, and the 
arrangement of its 
nervous tis-snes, aie 
well seen in trans- 
verse sections 
through its sub- 
stance. The cord 
is composed of 
white and grey 
matter. The white 



matter is external, Fio (ll— Tianamse section tin o«gli the spir.il cord 

. 1 j? AF, antcTO-ineiiittn, amlPP.posteio-ineduiUissmcs; 

and I0rin.S tne CO- pc, pcistenor, ic, lateral, and AC, autenoi CDlumns, 
himn.s of the cord. antcuor, and PR, posteiioi nene roots; C, 

„ ,, - central canal of cojd,Mitli its column.xr endothelial 

The grey matter is Inung. The pia mater IS shoMm inrestma the coid, 

HiTn'mmdpfl hv tllfi aenamg processes mto the anteiior and postuiloi 
sun ounaea oy riio as ^gjl delieato pi elongations into the 

white, and has oalunms. The crcsccntio aiiani;einent of the grey 
in each lateral n'littei is sho-nnhy the daiker shaded poition. 

half of the cord a crescentic shape The horns of the 
crescent are directed towards the fissures of emergence of the 
nerve roots j the anterior horn is rounded the posterior 
long and narrow. The proportion of grey matter to the 
white varies in different parts of the cord. At the com- 
mencement of the filum terminale there is scarcely any 
white matter ; but the white matter increases in amount 
from below upwards, so that its absolute quantity is greatest 
in the cervical part of the cord, The grey crescents are 
thicker in the upper and lower enlargements than in the 
intermediate part. 

The cord contains both nerve fibres and nerve cells. The 


external, columnar, white part of the cord consists of nerve 
fibres, with a supporting reticular framework of connective 
tissue and blood-vessels derived from the pia mater. ITell- 
formed stellate connective tissue corpuscles lie in this sup- 
porting framework. The nerve fibres of the various coliimns 
extend longitudinally, and lie parallel to each other, so that 
in transverse sections through the columns the fibres are 


transversely divided. The individual fibres vary much in 
diameter, but in all the axial cylinder and medullary sheath 
can be distinctly seen. Wberever tbo nerve roots enter 
into the cord, the fibres of these roots pass transversely or 
obhquely in their course inwards to the grey matter. 
Horizontal fibres are also found in the white anterior com- 
missure, and a similar appearance can be seen in the 
posterior commissure. Horizontal fibres have also been 
traced from the lateral columns into the adjacent part of 
the grey matter. 

The grey crescentic portion of the cord contains con- 
nective tissue, blood-vessels, nerve fibres, and nerve cells. 
The nerve fibres in the grey matter are numerous ; and 
whilst some possess a medullary sheath, others consist 
only of the axial cyhnder; they divide and subdivide, 
and, as Geiiach has shown, form a narrow -meshed 
network of extremely minute fibres. The nerve cells are 
multipolar, and are chiefly collected in the anterior and 
posterior horns of each crescent. The cells of the an- 
terior cornu are large, distinct, and stellate, and form 
a well-defined group of nerve cells. Those of the pos- 
terior cornu are smaXer in size, more elongated in shape, 
but with stellate branched processes. They arc not so 
distinct as in the anterior horn, o'vving to the connective 
tissue -with its corpuscles being so abundant. This tissue 
IS best marked at the tip of the posterior horn, where it 
forms the substantia gelatinosa of Rolando. Lockhart 
Clarke has described an intermedio-lateral group of nerve 
cells situated at the outer side of the grey matter, about 
midway between the anterior and posterior horns, in the 
upper part of the ccmcal portion of the cord, and in the 
thoracic part between the brachial and crural enlargements. 

The course of the fibres in the cord and their relations 
to the nerve cells should now be considered. There can 
be no doubt that of the longitudinal fibres some ascend 
I from below upwards, and conduct either excito-motory 
' impulses to the regions of the spinal cord itself, or sen- 
sory impulses to the brain. Other longitudinal fibres again 
descend from the brain and higher regions of the cord to 
the lowm*, and conduct motor and vaso-motor impulses 
from above downwards. The horizontal and oblique fibres 
of an anterior or motor nerve I'oot enter the grey matter of 
the anterior cornu, and seem to have the following arrange- 
ment: some become directly continuous with the axial cyhn- 
diical processes of the nerve cells, others pass into the an- 
terior commissure; others extend as far as the grey matter 
of the posterior horn. The nerve cells of the anterior cornu 
give origin, therefore, directly to nerve fibres by their un- 
branched processes. Geiiach's observations show that the 
branched processes of these cells become continuous with 
the network of extremely minute fibres already described 
in the grey matter; from this network medullatod fibres 
appear to arise which leave the grey matter; some enter the 
lateral column, and ascend as the fibres of this structure ; 
others pass as fibres of the anterior commissure to the 
opposite side of the cord, and ascend as the anterior column 
of that side. The anterior and lateral columns, therefore, 
are constantly receiving accessions of fibres from the 
enclosed gi'ey matter. 

The fibres of a posterior or sensory nerve root on entering 
the cord subdi-vicle into two bundles; one docs not enter the 
grey matter, but applies itself to the posterior column, of 
which it forms some of the vertical fibres. These fibres 
may ascend to the brain, or they may at some higher point 
in the cord enter the grey matter of the posterior horn. The 
other bundle of posterior root fibres at once enters the 
posterior horn of grey matter. The connections and ulti- 
mate arrangement of these fibres in the grey matter have 
not been satisfactorily made out. Gerlach states that, as 
they frequently subdivide on entering the grey matter, it 
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is possible tliey may form tlio fine nerve fibre plesns of the 
grey substance; but a du’cct continuity between them and 
the axial -cyhndor processes of the cells of the posterior 
horn does not seem to have been observed. From the 
plexuSj formed by the much subdivided processes of these 
cells, fibres arise, which, forming the fibres of the pos- 
terior commissure, pass both in front of and behind the 
central canal to the opposite side, where they ascend towards 
the brain, “ partly in the vertical fascicuh of the posterior 
cornua and partly in the posterior columns.” 

The structure of the spinal cord shows it to be both a 
nerve centre and a eonductor of nervous impulses. The 
nerve cells in its grey matter give rise either direetly, 
or through the delicate plexus formed by their branching 
processes, to nerve fibres, which may either pass out of 
the cord as the anterior and posterior roots of the spinal 
nerves, or may ascend to the brain as the columns of the 
cord. Hence the cord is anatomically continuous, on the 
one hand, through the nerves which arise from it, with the 
peripheral end-organs m the sltin, and muscular system in 
which those nerves terminate; and, on the other hand, it is 
continuous with the brain. It serves, therefore, to conduct 
the impulses of touch-sensation from the skin upwards 
to the brain, and the motor impulses from the brain 
downwards to the muscles But further, the cord is the 
great nerve centre concerned in reflex excito-motory 
actions. It must, also, be remembered that the two halves 
of the cord are anatomically continuous with each other 
through the nerve fibres of the commissures, so that it acts 
as a single organ, and not as two organs. Experiments 
have shown that sensory impulses are conducted upwards 
through the cord, not by that half from which the nerves 
arise that have been excited, but by the opposite half of 
the cord, which is obviously due to the crossmg of the 
fibres of the posterior commissure. Motor impressions 
are, however, conducted downwards by that half of the 
cord from wliich the nerves arise that pass to supply the 
muscles to be moved. 

The spinal cord is well supplied with blood by numerous 
arteries, which terminate in a (Mused capillary network. 
The capillariea are much more numerous in the grey matter 
of the cord than in the white columns. 

Oeigin, Askangemeitt, and Distkedution oe the 
Spinal Neeves. — The spinal cord gives origin to thirty- 
one pairs of Spinal nerves, which pass out of the q)inal 
canal through the intervertebral foramina. These nerves 
are arranged in groups, according to the region of the 
spine through the foramina in which they proceed. 
There are eight pairs of cervical nerves; the first or 
mhoccipital emerges between the occipital hone and the 
atlas, the eighth between the seventh cervical and first 
dors^ vertebrm Twelve dorsal or thoracic nerves pass out 
on each side in relation to the dorsal vertebra: five paira 
of lumbar nerves in the region of the loms; five pairs of 
sacral nerves through the sacral foramina; and one pair 
of coccygeal nerves through the lowest openings ia the 
spinal canal Each spmal nerve arises by two roots, an 
aiKteriar and a posterior, from the side of the cord. These 
roots are distinguished from each other both anatomically 
and physiologically. The posterior root has a swelling or 
gmglion on it, whilst no ganglion exists on the anterior 
root. The posterior root consists of aensoiy nerve fibres, 
i.e,, of fibres which condu(St impulses from the periphery 
into the nerve centre; whilst the anterior root is compost 
of motor nerve fibres, ie., of fibres which conduct im- 
pulses from the centre to the periphery. The ^nglion is 
situated on the posterior root, as a rule; in th.e interverte- 
bral foramen; but the lower sacral nerves have the ganglia 
on their posterior roots in the spinal canal These ganglia 
contain bipolar nerve cells, and the nerve fibres, as they 


pass through each ganglion, are apparently connected with 
the poles of the cells. The roots of the spinal nerves vary 
in Section and length. Those of the cervical nerves 
are short, and run almost horizontally outwards to their 
respective intervertebral foramma; those of the dorsal are 
longer and more oblique; whilst the roots of the lumbar 
and sacral nerves, owing to the cord ending much above 
the foramina through which the nerves proceed, are very 
long, and form a leash of nerves in the lower part of the 
spinal canal, which surrounds the filum terminale, and, from 
Its general resemblance in arrangement to the hairs of a 
horse’s tail, has been named cauda equina. 

The anterior nerve root joins the posterior immediately 
ouMde the ganglion, and by their junction a spinal nerve 
is formed. This nerve contains a mixture of both motor 
and sensory fibres, and is compound therefore in function. 
Almost immediately after its formation the nerve separates 
into two divisions, an anterior and a posterior, and each 
division, like the nerve itself, contains both motor and 


The Post&t'ior Primary Livisions of the spinal nerves, 
smaller than the anterior, are distributed both to the 
muscles and skin on the back of the axial part of the body. 
Their general arrangement is as follows: each division, 
with some three or four exceptions, subdivides into an 
internal and an external branch. In the back of the neck 
and the back of the upper part of the chest, the external 
branches of these nerves supply the deep muscles; the 
internal branches pierce the muscles close to the spines 
of the vertebrae, and end in the skin; the internal branch 
of the second nerve, called great occipital, and that of 
the third cervical, pass to the skin over the occipital bone. 
In the back of the lower part of the chest and of the loins, 
the internal branches supply the deep muscles, the external 
branches pass to the skm, those of some of the lumbar 
nerves extending as far as the skin of the buttock. 

The Anterior Primary Divisions are not so uniform 
either m arrangement or distribution as are the pos- 
terior. They supply the 
front and sides of the axial 
part of the neck and trunk, 
and the extremities. The 
anterior divisions of the 
twelve thoracic nerves have 
the most simple arrange- 
ment. Each nerve, called 
from its position an inter- 
co^l nerve, runs out- 
wards, immediately below 
the lower border of a rib, — Diagiam of the airangement of a 

j . • • j. j.1. pair of thoiaoic spinal nerves. SC.spmnl 

and gives ongm to tnre© cord? Ait, anterior nerve root; PR, pos- 
SR-rifia nf ■hvnnp'hpa namftd root, with its ganglion; PD, pos- 

senes or oranenes, nainea division; ad, anterior 

(Wmmumcating, muscular, primary division, or mtercostal nerve; 

j „j. T)„ Sg, sympathetic ganglion, with the com- 

and cutaneous. By tne mumcating hi ancUes between it and the 
Oommunicatina branch aatenor division; IX, mnscies, with the 
, . T ^ . motor branches entenng them; LC, 

each intercostal nerve is lateral cutaneous, and AC, anterior 
connected with an ad- ™‘aneous ncives. 
jacent ganglion on the thoracic portion of tho sympathetic 
^stem. By the Muscular or motor branexhes these nerves 
supply the intercostal muscles, the lovatores costarum, and 
tho triangularis sterni, whilst the lower intercostal nerves 
run forwards and downwards into the wall of the abdomen, 
and supply the two oblique, the transverse, rectus, an<i 
pyramidalis muscles. The sl^ of the sides of the thorax 
and abdomen receives its nervous supply from the Lateral 
Gvianeous branches, whilst the skin on the front of the 
trunk is supplied by the Anterior Gidaneous terminations of 
these nerves. The lateral cutaneous branches of the second 
and third intercostal nerves are comparatively large in size, 
and assist in the supply of the skin of the inner side of 
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tbu upper arm; lieuce they are called iniereosto-hcmeral 
ucrre&. 

In the regions of the neck, loins, and pelvis, the anterior 
divisions of the spinal nerves do not pass simply outwards 
to their distribution. In each region adjacent nerves in- 
terlace ^\^lth each other, and form what is technically called 
a nervous plcj:us. When a branch arises from a thoracic 
nerve, it contains fibres derived from that nerve only ; but 
when a branch arises fiom a plexus, it may contam fibres, 
not of one only, but of two or more of the nerves which, 
by their interlacement, form the plexus. Hence the parts 
which are supplied by these branches are brought into con- 
nection with a greater number of nerves, and consequently 
with a gi-eater extent of the spinal cord or nerve centre, 
than are the parts which receive branches from a single 
nerve only. These plexuses are especially found in con- 
nection with the nerves ivliich supply the extremities, 
whore, owing to the complexity of the muscolar move- 
ments, the co-ordination of these movements through the 
nervous system is rendered necessary. 

The anterior divisions of the eight cervical nerves are 
arranged in two plexuses, named cervical and hracMaL 

The Cervical 2 )lejt,ns (Pi. XVII.) is formed of the four 
upper cervical nerves, which make, by interlacement with 
each other, a scries of loops in front of the transverse 
pioce.sses of the cervical vertebr®. Arising either directly 
from these nerves, or from the plexus which they fonn, are 
communicating, muscular, and cutaneous branches. The 
Communicating branches connect those nerves with the 
largo superior cervical ganglion of the sympathetic system, 
also with the vagus, accessory, and hypoglossal cranial 
nerves, and with l£e descending branch of the hypoglossal 
The Muscvlar branches supply the anterior recti muscles 
of the neck, the levator scapulae, the posterior scalenus, 
the diaphragm, and in part the sterno-mastoid and trape- 
zius. The branch to the diaphragm, or the plivetiic nerve, 
18 the most important (PL XVII. <i) ; it springs from the 
third, fourth, and fifth cervical, and passes down the lower 
part of the neck, and through the thorax, to supply its 
own half of the diaphragm. The Gutaiveom branches are 
as follows the occipitalis mimr, to the skin of the 
occi])ut; the auriculo-jxtroUdcan, to the skm over the 
parotid gland and the adjacent part of the auncle; the 
trcaisversalis colli, to the skin of the front of the side of 
the neck; the suprorclavicular nerves, to the skin of the 
lower iiart of the side of the neck, and upper part of the 
chest. 

The lirachial plexus (PI. XVIT. 1, 2, 3, 4) is fonned 
of the four lower cervical nerves, and of tho larger por- 
tion of the first intercostal, called also first dorsal nerve, 
ft is of large size, and is prindpally for the supply 
of the upper limb. Its exact mode of arrangement 
presents many variations, but the following is not nn- 
frequently found : — The fifth and sixth nerves join to 
form a large nerve, w'hich, after a short course, is joined 
by the seventh; in tliis manner the upper cord of the 
plexus is formed. The eighth cervical and the first 
dorsal then join, to form the lower cord of the plexus. 
These cords then jiass behind the clavicle and subdavuis 
muscle into the axilla, where they become modified in 
arrangement. From each a large branch arises, and these 
two branches then join to form a tliii’d cord. These three 
cords have special relations to the axiUary artery : the one 
whic^ lies to its outer side is named the outer card; that to 
the inner, the inner cord; that behind, the po^tervar cord. 
These nerves and the cords formed by them give nrigin to 
communicating, muscular, cutaneous, and mixed branches. 
The Commurdcatirig branches join the middle and in- 
ferior cervical and first thoracic ganglia of the R 3 mipaiihetic 
system. The Mmrukar branches supply the scaleni, longus^ 
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coUi, rhomboid, and snbclavius muscles; die supra and 
infra-spinatus muscles, through a braneb called supror 
scapular, the serratus magnus, through the posterior 
tlmrojck branch , the greater and lesser pectorals, through 
the two anterior thoraxic branches , and the subscapu- 
laris, teres major, and latissimus dorsi, though the three 
svbsccLpulctr branches. The Gntwneoois branches arise from 
the inner cord, and are the lesser interrud cutaneous, 
whch ends in tlio skin of the inner side of the upper 
arm, and joins the iutercosto-humeral, and the vntemal 
cutaitvems, whch not only sends branches to the skin of 
the upper arm, but suppbos the skm of the inner side 
of the forearm, both on its anterior and posterior surfaces 
The Mweed branches are large and very important: — 
a, The Circumflex, from the posterior cord, supplies the 
deltoid and teres minor muscles, the skin over the del- 
toid, and the shoulder joint, h. The Musculo-Spiral, also 
from the posterior cord, supplies the triceps and anconeus, 
the supinator longus and extensor carpi radialis longior 
muscles ; and by its external cutaneous branch, the skm of 
the outer side of the back of the forearm. It then divides 
into the radial and posterior interosseous branches. The 
radial passes through the forearm to the band, and suppbes 
the skin on the hack of the thumb, index and middle digits, 
and radial side of the ring digit. The postenoi^ interosse- 
ous supphes the muscles on the back of the forearm and the 
articulations of the carpal joints, c, The Musculo-Cutane- 
ous branch of the outer cord of the plexus suppbes the 
biceps, bracbialis anticns, and coraco-bracbialis muscles, 
and ends in an external cutaneotis branch, which supplies 
the skin of the outer side of the forearm, both in front and 
bohmd. d. The Ulnar nerve arises from the inner cord, 
passes through the upper arm, and enters tho forearm be- 
tween the inner condyle and olecranon, where it supplies 
the elbow joint. Here it may easily be compressed, when 
a pricking sensation is e::iq)orienced in the course of its dis- 
tabntion. In this spot it is popularly called tho “ funny 
bone.” In the forearm the ulnar nerve supplies the flexor 
carpi ulnaris and inner part of the flexor profundus digi- 
tormn muscles. In the hand it supplies the muscles of tho 
ball of the little finger, the two inner lumbricales, the inter- 
ossei muscles, and Sie adductor and deep part of the short 
flexor of the thumb. It also supplies a dorsad cutaneous 
branch to the back of tbe hand, and the back of the little 
and of the ulnar side of the ring digits. Pedmar cutaneous 
branches are also given to tlie palm and the pabnar aspects 
of the same di^ts. e, The Medxan nerve arises by two roots, 
one from tbe inner, the other from the outer cord of the 
plexus. It enters the forearm in front of the elbow joint, 
suppbes, either directly or through its arderiar interosseous 
branch, all the flexors and pronators, except those supplied 
by the ulnar; is continued to the hand, where it supplies 
the abductor, opponens, superficial part of the short flexor 
of the thumb, and two outer lumbrical muscles. It also 
supplies palmer branch to the skin of the palm, and gives 
cutaneous branches to the thumb, index and middle 
d^ts, and radial side of the ring digit. 

The Limhar plexvo, of large size, is situated at the back 
of the abdominal cavity in •^e region of the loins, and is 
formed by the four upper lumbar nerves, which form a 
series of loop-Hke interlacements in front of the transverse 
processes of the lumbar vertebrse. It gives origin to com- 
municating, muscular, cutaneous, and mixed branches. 
The Gommunicatinp branches join the four upper lumbar 
gangba of the sympathetic system. Tho Muscular 
blanches supj)ly the quadratus lumborum muscle, and 
^ve branches to the psoas. The Cutaneous branches are 
named — a, Ilio-hypogastric, which gives an iliac branch to 
the skin of the buttock, and a hypogastric branch to the 
skin of the abdomen above the pubic symphysis ; &, 
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Ilio-inguinal, wMcli suppKes the skin of the groin j this 
nerve is by some said to send a branch to the internal 
oblique muscle j c, External Cutaneotis, which supplies the 
skin on the outer aspect of the thigh. The Mixed branches 
are as follows : — a, Genito-critral, which suppKes the cre- 
master muscle, and a cutaneous branch to the skin of the 
groin, h, Anterior Criiral, a large nerve which enters the 
thigh by passing behind Poupart’s Kgament, and suppKes the 
great extensor muscles of the knee-joint, and also the sar- 
torius, the psoas-iliacus and the pectineus, which act as 
flexors of the hip-joint; it gives off the foUovdng cutaneous 
branches ; — An internal cutaneous to the skin of the inner 
side, a middle cutaneous to the sldn of the middle of the 
front of the thigh, and the long saphenous nerve, which 
.suppKes the skin of the inner side of the knee-joint, the 
inner side of the leg and the foot, c, Obturator nerve, which 
leaves tne pelvis through the obturator foramen, and sup- 
pKes the obturator externus and adductor muscles of the 
thigh, and sends a branch to the pectineus; it also suppKes 
the hip and knee joints, and not unfrequently gives a 
branch to the skin of the lower part of the inner side of 
the thigh, d, An Accesscn'y Obturator nerve is sometimes 
[)resent, which goes to the pectineus, to the hip-joint, and 
also joins the obturator nerve. 



Fig. 66.— Lninliiir, sacral, and saero-coccygea, ple-Muses. DXII, the lowest thoracic 
nerve of tliii intercostal series; LI to IV, the neiwes of tlie lumbar plexus; V, 
the fifth lurahar, witli 8, the lumbo-sacral cord ; SI to IV, sacral nerves going 
to form the sucral plexu,s; V and Cl, the sacro-coccygeal plexus; a, chain of 
ganglia of the sympathetic system, showing the communicating branches with 
the spinal nerves; c, the last of these ganglia, called coccygeal ganglion, or 
ganglion impar ; 6, position of solar plexus ; 1, llio-hypogastric nerve ; 2, ilio- 
inguinal; S, external cutaneous; 4, genlto-crural ; 5, anterior crural; 6, 
obturator; 7, superior glutieal. 

The Zumbo-sacral Gord is formed of the fifth lumbar 
nerve and of a branch from the fourth lumbar. It joins the 
sacral plexus. Before the junction it gives origin to a com- 
municating and a muscular branch. The Communicating 
joins the &th lumbar gangKon of the sympathetic. The 
Micscular branch, named the superior glutaeal nerve, sup- 
plies the glutaeus medius and minimus and the tensor fasciae 
femoris muscle. 

The Sacral plexus is situated in the cavity of the pelvis, 
ami is the largcsti of all the plexuses. It is formed by the 


junction of the lumbo-sacral cord, the first, second, third, 
and partof the fourth sacral nerves, and appears as aflattened 
mass in front of the sacrum. It gives origin to com- 
municating, muscular, and mixed branches. The Gomr- 
municating branches join the ujiper sacral ganglia of the 
sympathetic system. The Muscidar branches supply the 
upper fibres of the glutaeus maximus, the pyriformis, 
gemelK, quadratus femoris, and . obturator intern us 
muscles. The Mixed nerves are as follows ; — a, Fiidic, 
which suppKes the muscles and skin of the external organs 
of generation, h. Small Sciatic, which suppKes not only the 
lower fibres of tKe glutaeus maximus muscle, but the sHn of 
the buttock, the back of the thigh, of the popliteal space, 
and of the leg ; it also gives a long pudendal branch to 
the skin of the perineum, c, Great Sciatic; this is the 
largest nerve in the body. It leaves the pelvis through 
the great sciatic foramen, and passes down the back of the 
: thigh, when it divides into external and internal popliteal 
branches. Before dividing it suppKes the hamstring 
muscles, and gives a brancK to the adductor magnus. 

The external popliteal branch gives offsets to the knee- 
joint, passes down the outer side of the leg, suppKes the 
peronei longus and brevis, gives off the commimcans 
peronei branch to the skin of the outer side of the back of 
the leg, and ends as the external cutaneous nerve for the 
dorsum of the foot and the dorsal surfaces of all the toes, 
except the outer side of the little and the adjacent sides of 
the great and second toes. The internal pop>liteal branch 
gives offsets to the knee-joint, and suppKes the communi- 
cans tibialis nerve, which joins the communicana peronei, 
and forms with it the external saphenous nerve- that passes 
to the outer side of the foot aud Kttle toe The internal 
popKteal also suppKes the muscles of the calf and the 
poplitens muscle, and is prolonged downwards as the 
])Ostcrior tibial nerve. The anterior iibial passes to the 
front of the leg, suppKes the tibialis anticus, peroneus ter- 
tiiis, and extensor muscles of the toes, and terminates as the 
cutaneous digited nerve for the adjacent sides of the great 
and second toes. The posterior tibial nerve passes down 
the back of the leg, suppKes the tibialis posticus and long 
flexors of the toes, gives off a cutaneous branch to the 
skin of the heel, and terminates by dividing into the 
internal and external plantar nerves. The internal plantar 
nerve suppKes the skin of the sole and sends digital branches 
to the sMn of the great, second, third, and tibial side of the 
fourth toes ; it also suppKes the abductor polKcis, flexor 
brevis digitorum, flexor brevis polKcis, and two inner 
lumhrical muscles. The external plantar nerve suppKes 
digital branches to the skin of the Kttle and fibular sides 
of the fourth toes, aud branches to all the muscles of the 
sole of the foot which are not suppKed by the internal 
plantar nerve. 

The Saaro-Goecygeal is the smaUest plexus belonging to 
the anterior divisions of the spinal nerves. It is formed by a 
part of the fourth sacral, the fifth sacral, and the coccygeal 
nerves. It lies in front of the last sacral and the first coccy- 
geal vertebrae, and gives origin to communicating, visceral, 
muscular, and cutaneous branches. The Communicating 
branches join the lower sacral and the coccygeal gangKa of 
the sympathetic system ; the Yisceral pass to the pelvic 
plexus of the sympathetic, and through it to the bladder 
and rectum; the to the levator ani, coccygeus, 

and sphincter ani externus muscles ; the Cutaneous to the 
skin about the anus and tip of the coccyx. 

The Beaih.: — B y the term Br.vin or Encephxlon is Brain 
meant aK that part of the central nervous axis which is 
contained within the cavity of the skull. It is divided 
into several parts, named medulla oblongata, pons, cere- 
bellum, and cerebrum. The medvilla oblongata is directly 



870 


ANATOMY 


[nervous system — • 


coatimioiis witli tliQ spinal cord through the foramen 
magnum. The cerehellum lies aho-ve, and immediately 
behind the medulla oblongata, Tvith which it is directly 
continuous. The pons lies above and in front of the 
medulla, mth which it is directly continuous. The cere- 
brum is the highest division, and lies above both pons and 
cerebellum, with both of which it is directly continuous. 
Several figures of the brain are given in Plate XYIII. _ 
Medulla The Medulia Obiongata rests upon the basi-occipital. 
oMongata It is somewhat pyramidal in form, about l-^ inch long, and 
1 inch broad in its widest'part. It is a bilateral organ, and 
is divided into a right and a left half by shallow anterior 
and posterior median fissures, continuous with the corre- 
sponding fissures in the spinal cord ; the posterior fissure 
ends above in the 4th ventricle. Each half is subdivided 
into elongated tracts of nervous matter. Next to, and 
parallel with the anterior fissure is the anterkr pyramid 
(PL XVIII. figs. 1 and 2, P). This pyramid is continuous 
below with the cord, and the place of continnity is marked 
by the passage across the fissure of three or four bundles of 
nerve fibres, from each half of the cord to the opposite 
anterior pyramid; this crossing is called the decussation of 
the 2 njra»uds, To the side of the pyramid, and separated 
from it by a faint fissure, is the olivary fasciculus, W'hich 
at its upper end is elevated into the projecting oval-shaped 
olivary body (PI. XVIII. figs. 1 and 2, 0) Behind the olive, 
and separated from it by a faint groove, is the strong tract 
named restiforni body; as it ascends from the cord it 
diverges from its fellow in the opposite half of the medulla 
oblongata. By this divergence the central part of the 
medulla is opened up, and the lower half of the cavity of 
tho 4tli ventricle is formed. Internal to the restiforni body 
is the ‘posterior pyramid, which is continuous with the 
postero-mechaii column, and bounds the postero-median 
fissure. Whore the restiforni bodies diverge from each 
other, there also the posterior pyramids diverge outwards 
from the sides of the postero-median fissure At the upper 
part of the floor of the 4th ventricle a longitudinal tract of 
nerve fibres, the fasciculus teres, ascends on each side of 
its median furrow (Pig. 68, 7). Slender tracts of nerve 
fibres, the arciform fibres, arch across the side of the medulla 
immediately below the olive; and white slender tracts 
emerge from the median furrow of the 4th ventricle, pass 
outwards across its floor, and form the since medullares or 
acousiicce, the roots of origin of the auditoiy nerve (Pig. 68, 8). 

The medulla oblongata, hko the spinal cord, with which 
it IS continuous, consists both of grey and white matter. 
But the exterior of the medulla is not so exclusively formed 
of white matter as is the outer part of the cord, for the 
divergence from each other of the restiform bodies and 
posterior pyramids of opposite sides opens out the central 
part of the medulla, and allows the grey matter to become | 
superficial on the floor of the 4th ventricle. The nerve 
fibres which enter into the formation of the pyramids and 
the other tracts just described, are partly continuous below 
with the columns of the spinal cord, and are prolonged 
upwards either to the pons and cerebrum, or to the cere- 
bellum, or they partly take their rise in the medulla 
oblongata itself from the cells of its grey matter. As the 
medulla is a bilateral organ, its two halves are united 
together by commissural &res, which cross obliquely its 
mesial plane from one side to the other, and as they decus- 
sate in that plane, they form a well-marked mesial band 
or raphie. Purther, the medulla is a centre of origin for 
sever^ pairs of the more posterior encephalic nerves, and for 
the vaso-motor nerves. In the passage upwards through 
the medulla of the columns of the cord, a re-arrangement 
of their fibres takes place ; just as in a great central railway 
station, the rads, which enter it in one direction, intersect 
and are rean’anged before theyemergefromit in the opposite 


direction. The fibres of the posterior median column of 
the cord are prolonged upwards as the posterior pyramid. 
The fibres of the posteiior column of the cord aie for the 
most part prolonged upwards into the restiform body, 
though some fibres pass to the front of the medulla to 
participate in the decussation of the anterior pyramids. 
The lateral column of the cord divides into three parts : 
a, the greater number of its fibres pass inwards across the 
anterior median fissure, to assist in forming the anterior 
pyramid of the opposite side, so as to produce the decussation 
already referred to; b, others join the restiform body; c, 
others form the fasciculus teres situated on the floor of the 
4i.h ventricle. The ante- 
rior column of the cord 
also divides into three 
parts : a, some fibres 
form the arciform fibres 
and join the restiform 
body ; b, others assist in 
the formation of the 
olivary fasciculus; c, 
others are prolonged up- 
wards in the anterior 
pyramid of the same 
side (Fig. 67). 

The anterior pyramid 
consists partly of fibres 
of the anterior column 
of the cord of the same 
side, partly of decus- 
sating fibres of the ante- 
rior commissure, partly 
of decussating 
from the posterior co 
lumns and posterior cor 
nu of grey matter, but 
principally of the decus- 
sating fibres of the lateral 
column of the opposite 
side of the cord. The 
fibres of the anterior 
pyramid are prolonged 
through the pons to the 
cerehrran. Owing to 
the decussation of the 
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lateral columns of the cord in the formation of tho pyramids, 
the motor nerve fibres from one-half of the brain are trans- 
mitted to the opposite side of the cord, so that injuries 
affecting one side of the brain occasion paralysis of the 
motor nerves arising from the opposite half of the cord. 
The olivary fasciculus is formed partly of fibres of the 
anterior column of the same side, and partly of fibres 
arising from the grey matter of the ohve. It is continued 
upwards through the pons to the cerebrum. The restiform 
body is formed principally of fibres of the posterior column 
of the same side, but partly of fibres of the lateral column, 
and also of the arciform fibres from the anterior column, 
and from the grey matter of the superior and inferior 
olives. As the restiform body is continued upwards to 
the cerehellum, and forms its inferior peduncles, the arciform 
fibres have been called by Solly the superficial cerebellar 
fibres of the medulla. Through the restiform body the 
cerehellum is connected with the posterior, lateral, and 
anterior columns of the cord as well as with the olivary 
nuclei in the grey matter of the meduBa oblongata. The 
posterior pyramid consists of the posterior median column 
of the cord, and is prolonged through the pons to the 
cerebrum. The fasciculus teres is formed of a small part 
of the lateral column of the cord, and is also prolonged 
through the pons to the cerebrum. 
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The grey matter of the medulla oblongata, wMch contains 
numerous multipolar nerve cells, is in part continuous with 
the grey matter of the fepinal cord, and in part consists of in- 
dependent masses. As the grey m atter of the cord enters the 
medulla it loses its crescentic arrangement. The posterior 
cornua are thrown outwards towards the surface, lose their 
pointed form, and dilate into rounded masses named the 
grey tubercles of Eolando, whilst portions are prolonged 
into both the posterior pyramid and the restiform body. 
The grey matter of the anterior cornua and of the intermedio- 
lateral tracts loses its continuity, and becomes subdivided 
into numerous small masses, owing to being traversed by 
bundles of nerve fibres, which give rise to a network termed 
formatio reticularis, in the meshes of which the groups of 
nerve cells are contained. In the lower part of the medulla 
a central canal continuous with that of the cord exists, but 
when the restiform bodies and posterior pyramids on the 
opposite sides of the meduUa diverge from each other, the 
central canal loses its posterior boundary, and dilates into 
the cavity of the 4th ventricle. The grey matter in the 
interior of the medulla appears, therefore, on the floor of the 
ventricle; that which corresponds to the anterior cornua 
being situated immediately on each side of the median fur- 
row, whilst that which is continuous with the grey tubercles 
of Eolando and the posterior cornua is some distance ex- 
ternal to it. This grey matter forms coUections of nerve 
cells, which are the centres of origin of several important 
encephalic nerves. 

Of the independent masses of grey matter of the medulla, 
that which forms the corpus dentalum within the olivary 
body is the most important, and constitutes the nucleus of 
the inferior olive. It is folded on itself in a zig-zag or 
denticulated manner, and forms a sort of capsule open on 
the inner aspect, through which openings a bundle of nerve 
fibres from the interior of the capsule proceeds. These 
fibres aid in the formation of the olivary fasciculus, and as 
Deitera and Meynert have pointed out, in part arch across the 
mesial plane and join the restiform body on the opposite side, 
whilst some apparently join the posterior pyramid. The 
nerve cells of the olive are multipolar and flask-shaped, and 
in all probability give origin to the nerve fibres proceeding 
from the interior of the capsule. Separated from the inner 
part of the olive by a layer of reticular substance is a smaller 
grey mass, called by Stilling nudeus olimris accessorius. 
Crossing the anterior surface of the medulla oblongata, 
immediately below the pons, in the majority of mammals 
is a transverse arrangement of fibres forming the trapemm, 
which contains a grey nucleus, named by Van dor Kolk 
the superior olvse. In the human brain the trapezium is 
conceded by the lower transverse fibres of the pons, but when 
sections are made through it, as L. Clarke pointed out, the 
grey matter of the superior olive can be seen. Meynert 
states that its nerve cells give origin to some fibres, which 
run straight backwards to the restiform body of the same 
side, and to others which pass across the mesial plane to 
the opposite corpus rostiforme. 

The Pons Varolii or Bridge (PIXVIII. figs. 1, 2, 3,11) 
is cuboidal in form : its anterior surface rests upon the 
dorsum sellas of the sphenoid, and is marked by a median 
longitudinal groove ; its inferior surface receives the pyra- 
midal and olivary tracts of the medulla oblongata ; at its 
superior surface are the two crura cerebri; each lateral 
surface is in relation to a hemisphere of the cereheHum, 
and a peduncle passes from the pons into the interior of 
each hemisphere ; the posterior surface forms in part the 
upper portion of the floor of the 4th ventricle, and in part 
is in contact with the corpora quadrigemina. 

The pons consists of white and grey matter : the nerve 
fibres of the white matter pass through the substance of 
the pons, either in a transverse or a longitudinal direction. 
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The transverse fibres go from one hemisphere of the 
cerebellum to that of the opposite side ; some are situated 
on the anterior surface of the pons, and form its superficial 
transverse fibres, whilst others pass through its substance 
and form the deep transverse fibres. The transverse fibres 
of the pons constitute, therefore, the commissural or 
connecting arrangement by which the two hemispheres of 
the cerebrum become anatomically continuous with each 
other. The longitudinal fibres of the pons ascend or pass 
vertically upwards from the meduUa oblongata, and consist 
of the fibres of the anterior pyramids, olivary fasciculi, 
fasciculi teretes, and posterior pyramids. They leave the 
pons by emerging from its upper surface as fibres of the 
two crura cerebrL The pons possesses a median raphe 
continuous with that of the meduUa oblongata, and formed 
like it by a decussation of fibres in the mesial plane. 

The grey matter of the pons is scattered irregularly 
through its substance, and appears on its posterior surface ; 
but not on the anterior surface, which is composed exclu- 
sively of the superficial transverse fibres. It is traversed 
both by the longitudinal and deep transverse fibres, which 
form a weU-defined forrmtio reticularis. To a portion of 
grey matter, containing nerve ceUs charged with dark 
pigment, the name of locus casruleus is applied. The locus 
lies on the floor of the 4th ventricle, dose to the entrance 
to the aqueduct of Sylvius, and serves as the origin of the 
sensory root of the 5th, and perhaps of the posterior root of 
the 4th cranial nerve. The nerve cells of the pons are multi- 
polar and steUate. The pons acts as a conductor of 
impressions through its nerve fibres, and as a centre of 
origin of nerve fibres from nerve ceUs. Meynert states that 
some of the fibres of the crura cerebri end in the nerve 
ceUs of the pons, which ceUs again give origin to fibres 
that pass outwards to the cerebellum. 

The Cerebellum, Little Brain, or After Brain (PL cere. 
XYIII. fig. 2, c), occupies the inferior pair of occipital fossae, beilnm 
and, along with the pons and meduUa oblongata, lies below 
the plane of the tentorium cerebeUi. It consists of two hemi- 
spheres or lateral lobes, and of a median or centrallobe, which 
in human anatomy is caUed the vermiform, process. It is 
connected belowwith the meduUa oblongata by the two resti-, 
form bodies which form its inferior peduncles, and above to 
the corpora quadrigemina of the cerebrum by two bands, 
which form its superior pedundes; whilst the two hemi- 
spheres are connected together by the transverse fibres of the 
pons, which form the middle pedundes of the cerebeUirm. 

On the superior or tentorial surface of the cerebeUum the 
median or vermiform lobe is a mere elevation, but on its 
inferior or occipital surface this lobe forms a weU-defined 
inferior vermiform process, which hies at the bottom of a deep 
iasmotvallecvla; this fossa is prolonged to the posterior 
border of the cerebeUum, and forms there a deep notch 
which separates the two hemispheres from each other; in this 
notch the falx cerebdli is lodged. Extending horkontaUy 
backwards from the middle cerebral peduncle, along the 
outer border of each hemisphere is the great horuonial 
fissure, which divides the hemisphere into its tentorial and 
occipital surfaces. Each of these surfaces is again sub- 
divided by fissures into smaUer lobes, of which the most, 
important are the amygdala or tomdl, which forms the 
lateral boundaiy of the anterior part of the vaUecula, and 
the flocculus, which is situated immediately behind the 
middle peduncle of the oerebeUunu The inferior vermiform 
process is subdivided into a posterior part or pyramid j an 
elevation or uvtda, situated between the two tonsils ; and 
an anterior pointed process or nodule. Stretching between 
the two flocculi, and attached midway to the sides of the 
nodule, is a thin, white, semilunar-shaped plate of nervous 
matter, enUed the posterior medullary mhm. 

!Die whole outer surface of the cerebeUum possesses a 


ANATOMY 



872 


ANATOMY 


[neuvous system — 


characforifjtic fulialod or laminated appearance, due to its 
subdivision into multitudes of tbin plates or lamellse by 
numerous fissures, Tbe cerebellum consists both of_ grey 
and white matter. The grey matter forms the exterior or 
cortex of the lamellae, and passes from one to the other 
across the bottoms of tbe several fissures. The white 
matter lies in the interior of the organ, and extends into 
the core of each lamella. When a vertical section is made 
through the organ, the prolongations of white matter 
branching off into the interior of the several lamellae give 
to the section an arborescent appearance, known by the 
fanciful name of arhor mice (PI. XVIII. fig. 3, c). Independent 
masses of grey matter are, however, found in the interior 
of the cerebellum. If the hemisphere bo cut through a 
little to the outer side of tbe median lobe, a zig-zag arrange- 
ment of giey matter, similar in appearance and stiucture 
to the nucleus of the olivary body in the meduUa oblongata, 
and known as the corpus dentatuin of the cerebellum, is 
seen ; it lies in the midst of the white core of the hemi- 
sphere, and encloses white fibres, which leave the interior 
of the corpus at its inner and lower side. StiUing has de- 
scribed, in connection with the anterior end of the in- 
ferior vermiform process, which projects forwards into the 
valve of Vieussens, and aids in the formation of the roof 
of the 4th ventricle, two grey masses, named roof ‘nuchi. 
They possess flask-shaped nerve cells like those of the 
coipus dentatum. The white matter is more abundant in 
the hemispheres than in the median lobe, and is for the 
most part directly continuous with the fibres of the 
peduncles of the cerebellum. Thus the restiform or inferior 
peduncles pass from below upwards through the white core, 
to end in the grey matter of the tentorial surface of the 
cerebellum, more especially in that of the central lobe ; on 
their way they are connected both mth the grey matter of 
the corpus dentatum and of the roof nuclei. The superior 
peduncles, which descend from the corpora quadrigemina of 
the cerebrum, reach the grey cortical matter, more especially 
on the inferior surface of the cerebellum, though they also 
form connections with the corpus dentatum. The middle 
peduncles form a large proportion of the white core, and 
their fibres terminate in the grey matter of the foliated 
cortex of the hemispheres. But, in addition to these 
peduncular fibres, which connect the cerebellum to other 
subdivisions of the encephalon, its white matter contains 
fibres proper to the cerebellum itself. The fibres proprice 
have been especially described by Stifling ; some, which he 
has termed the median fascicuH, He near the mesial plane, 
and connect the grey matter on the tentorial aspect of the 
middle lobe -with that of the inferior vermiform process, 
whilst others cross directly the mesial piano to unite opposite 
and symmetrical regions of the hemispheres. Further, the 
auditory nerve was said by Foville to derive some of its 
fibres of origin from the cerebellum ; the connection of this 
nerve with the cerebellum has been strongly insisted on by 
Meynert, and this anatomist has also ascribed a cerebellar 
origin to a portion of the sensory root of the 5th cranial 
nerve. 

The grey matter of the cortex is divided into two well- 
defined layers, an external grey, and an inner rust coloured 
layer of about equal thickness. The rust coloured layer is 
distinguished by containing multitudes of so called “ gran- 
ules,” the well-defined nucleus in which, as described by 
Strachan, is invested by a small quantity of branched 
protoplasm. These ‘'granules" are, therefore, mmute 
stellate cells. Where the rust coloured layer joins the 
grey layer the characteristic nerve cells of the cerebel- 
lum, named the corpuscles of Purkinje, are situated. A. 
slender central process arising from each cell enters the 
rust coloured layer, and, as the observations of H a dli e h 
and Koschennikoff show, becomes continuous with the 


axial cylinder of a meduUated nerve fibre ; for the nerve 
fibres of the white core enter this layer, divide into minute 
fibres, and ramify amidst the granules. From the oppo 
site aspect of each ccU two peripheral processes arise, 
and ramify in an antlcr-hke manner in the external giey 
layer Obersteiner and Hadlich maintain that the finer 
branches of these processes curve back towards the rust 
coloured layer, where, according to Boll, they form a net- 
work of extreme minuteness, from which it is believed 
that nerve fibres may arise. The substratum of the grey 
layer, in which the branched processes of the cells of 
Purkinje lie, consists of a very delicate neuroglia, in which 
scattered corpuscles are imbedded ; but, in the outer part 
of this layer, delicate supporting connective tissuc-like 
fibres aie also met with. 

The Fmirth Ventricle is the dilated upper end of the cen- Fourth 
tral canal of the medulla oblongata. Its shape is like an Ventricle 
heraldic lozenge. Its floor is formed by the grey matter of 
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the posterior surfaces of the medulla oblongata and pons; 
its roof partly by the inferior vermiform process of the cere- 
bellum, the nodule of which projects into its cavity, and 
partly by a thin layer, called valve of Yieusse^is, or anterio-) 
medullaryvehm ] its lower lateral boundaries, by the diver- 
gent restiform bodies and posterior pyramids , its upper 
lateral boundaries, by the superior peduncles of the cere 
bellum, the reflection of the arachnoid membrane from the 
back of the medulla to the inferior vermiform process closes 
it in below, but allows of a communication between its cavity 
and the sub-arachnoid space; above, it communicates with 
the aqueduct of Sylvius, which is tunnelled through the sub- 
stance of the corpora quadrigemina. Along the centre of 
the floor is the median furrow, which terminates below in 
a pen-shaped form, the so-callcd calamus smptorvus. 
Situated on its floor are the fasciculi teretes, striae acous- 
tic®, and deposits of grey matter described in connection 
with the medulla oblongata. Its endothelial lining is con- 
tinuous with that of the central canal. 

The Cbbebkum or Great BRAiiir lies above tho plane 
of the tentorium, and forms much the largest division of 
the encephalon. It is customary in human anatomy to 
include under the name of cerebrum, not only the convo- 
lutions, the corpora striata, and the optic thalami, developed 
in the anterior cerebral vesicle, but also the corpora quadri- 
gemina and crura cerebri developed in the middle cerebral 
vesidp. The cerebrum is ovoid in shape, and presenf? 
superiorly, anteriorly, and posteriorly a deep median Imgitu- 
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dinal fissure, wliicli subdivides it into two hemispheres. 
Inferioiiy there is a continuity of structure between the 
two hemispheres across the mesial plane, and if the two 
hemispheres be drawn asunder by opening out the longi- 
tudinal fissure, a broad white band, the corpus callosum, 
may be seen at the bottom of the fissure passing across the 
mesial plane from one hemisphere to the other. The outer 
surface of each hemisphere is convex, and adapted in shape 
to the concavity of the inner table of the cranial bones ; 
its inner surface, which bounds the longitudinal fissure, is 
fiat and is separated from the opposite hemisphere by the 
falx cerebri ; its under surface, where it rests on the 
tentorium, is concave, and is separated by that membrane 
from the cerebellum and pons. From the front of the pons 
two strong white bands, the crura cerehri or cerebral 
peduncles, pass forwards and upwards to enter the optic 
thalami in their respective hemispheres. Winding round 
the outer side of each crus is a flat white band, the optic 
tract. These tracts converge in front, and join to form 
the optic commissure, from which the two optic nerves arise. 
The crura cerebri, optic tracts, and optic commissure enclose 
a lozenge-shaped space, which includes — a, a grey layer, 
called pons Tarini, which, from being perforated by seve- 
ral small arteries, is often called locus perforatus posticus; 
h, two white mammillee, the corpora albicantia ; c, a grey 
nodule, the tuber cinereum, from which, d, the infundir 
hiilum projects to join the pituitary body. Immediately in 
front of the optic commissure is a grey layer, the lamina 
cinerea or lamina terminalis of the 3d ventricle; and 
between the optic commissure and the inner end of each 
S}dvian fissure is a grey spot perforated by small arteries, 
the locu,s perforatus anticus. 

The peripheral part of each hemisphere, which consists 
of grey matter, exhibits a characteristic folded appearance, 
known as the convolutions or gyri of the cerebrum. These 
convolutions are separated from each other by fissures or 
sulci, some of which are considered to subdivide the hemi- 
sphere into lobes, whilst others separate the convolutions 
in each lobe from each other. In each hemisphere of the 
human brain five lobes are recognised : the temporo-sphe- 
uoidal, frontal, parietal, occipital, and the central lobe or 
insula. Passing obliquely on the outer face of the hemi- 
sphere from before, upwards and backwards, is the well- 
marked Sylvian fissure, which is the first to appear in the 
development of the hemisphere. Below it lies the tem- 
poro-sphenoidal lobe, and above and in front of it, the 
parietal and frontal lobes. The frontal lobe is separated 
from the parietal by the fissure of Rolando, which extends 
on the outer face of the hemisphere from the longitudinal 
fissure obliquely downwards and forwards towards the 
Sylvian fissure. About two inches from the hinder end 
of the hemisphere is the parieio-occipital fissure, which, 
commencing at the longitudinal fissure, passes down the 
inner surface of the hemisphere, and transversely outwards 
for a short distance on the outer surface of the hemi- 
sphere; it separates the parietal and occipital lobes from 
each other. 

The Temporo-SphenoidalLdbe-^xes,Qnts, on the outer surface 
of the hemisphere three convolutions, arranged in parallel 

■ ifei’sfrom above downwards, and nained5My)enor,OTiW^c, awe? 
inferior temporo-spJienoidal convolutions. The fissure which 
separates the superior and middle of these convolutions is 
called the parallel fissure. Hhe Occipital Lobe also con- 
sists from above downwards of three parallel convolutions, 
named superior, middle, and inferior occipital. The 
Frontal Lobe is more complex; immediately in front of the 
fissure of Eolando, andf oxming indeed its anterior boundary, 
is a convolution named ascewimy/ro?w5a^, which ascends 
obhqnely backwards and upwards from the Sylvian to the 
longitudinal fissure. Springing from the front of tins con- 
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volution, and passing forwards to the anterior end of the 
cerebrum, are three convolutions, arranged in parallel tiers 
from above downwards, and named superior, middle, and 
inferior frontal convolutions, which are also prolonged on 
to the orbital face of the frontal lobe. The Parietal Lobe 
is also complex ; its most anterior convolution, named 
ascending parietal, ascends parallel to and immediately 
behind tifie fissure of Eolando, Springing from the upper 
end of the back of this convolution is the postero-parietal 
convolution, which, forming the boundary of the longitudinal 
fissure, extends as far back as the parieto-occipital fissure; 
springing from the lower end of the back of this convo- 
lution is the supra -marginal convolution, which forma 
the upper boundary of the hinder part of the Sylvian 




Figs. 69 and 70.~-Profile and vertex views of cerebinm. Fr. the frontal lote; 
jPar, parietal; 0«, occipital; Ti, temporo-sphenoidal lobe ; S.S, Sylvian fissure; 
RR, fissure of Eolando; PO, parieto-occipital fissure; IP, intra-parietal fissure ; 
PP, Parallel fissure; SP and IF, supero- and In fero-f rental fissures; 1, 1,1, 
inferior, 2, 2, 2, middle, and S, 3, 3, superior frontal convolutions ; 4, 4, 
ascending frontal convolution; 6, 5 , 6, ascending parietal, 5 ', postero-parietal, 
and 6, 6, angular convolutions ; A, supra-margiual, or convolution oftbeparietal 
eminence; 7, 7, superior, 8, 8, 8, middie, and 9, 9, 9, inferior temporo- 
sphenoidal convolutions; 10, superior, 11, middle, and 12, inferior occipital 
conyolntions; a, /3, y, four annectent convolutions. 

fissure ; as this g 3 iTUS occupies the hollow in the parietal 
bone, which, corresponds to the eminence, it may appro- 
priately be named \)oL<i convolution of parietal eminence. 
Continndns with the convolution of the parietal eminence 
is the angular convolution, which bends round the posterior 
extremity of the Sylvian fissure. Lying in the parietal lobe 
is the intra-parietal which separates the convolution 

of the parietal eminence from the postero-parietal con- 
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volution. The occipital is connected with the parietal lobo 
by two annectent or bridging gyri, which bridge across the 
transverse external part of the parieto-occipital fissure ; the 



depth and extent of this fissure vary in different brains in 
proportion to the size of these bridging convolutions. The 
superior annectent gyrus passes between the postero-parietal 
and the superior occipital convolutions, whilst the second an- 
nectent gyrus connects the middle occipital with the angular 
gjnus. Two annectent gyri also pass from the inferior occi- 
pital convolution to the lower convolutions of the temporo- 
sphenoidal lobe. These lobes of the cerebrum, though 
named after the bones which form the vault of the skull, are 
not exactly co-terminous with them. The frontal lobe not 
only lies under cover of the frontal bone, but extends back- 
wards under the anterior part of the parietal ; for the fissure 
of Rolando, which forms its posterior boundary, lies from 
1 1 to 2 inches behind the coronal suture. The occipital lobe 
is not limited to the upper tabular part of the occipital 
bone, but extends forwards under cover of the posterior 
part of the parietal, for the parieto-occipital fissure lies 
about I inch in front of the apex of the lambdoidal fissure. 
The temporo-sphenoidal lobe not only lies under the 
sq^uaraous-temporal and great wing of the sphenoid, but 
passes upwards under cover of the lower part of the parietal, 
for the Sylvian fissure passes from below obliquely upwards 
and backwards across the line of the squamous suture near 
its middle. The area covered by the parietal bone so far, 

^ The above view of the brain in situ, shows the relations of the sur- 
face convolutions to the regions of the skull. E, fissure of Kolando, 
which separates the frontal from the parietal lohe. PO, paxieto-occi- 
pital fissure between the parietal and occipital lobes. SS, fissure of 
Sylvius, which separates the temporo-.sphenoidal from the frontal and 
parietal lobes, SF, MF, IP, the sujiero-, mid-, and infero-frontal sub- 
divisions of the frontal area of the skull , the letters are placed on the 
superior, middle, .and inferior frontal convolutions j the mfenor frontal 
region is separated from the middle frontal by the frontal part of the 
curved hue of the temporal ridge; the imd- from the supero-frontal by 
an antero-posterior line through the frontal eminence. SAP, the snpero- 
antero-panetal area of the skull; S is placed on the asceniling paiietal 
convolution, AP on the ascenduig frontal convolution. lAP, the infero- 
antero-parietal area of the skull; I is placed on the ascending panetal, AP 
on the ascending frontal convolution. SPP, the supero-postero-panetal 
area of the skull ; the letters are placed on the angular convolution. 
IPP, the infero-postero-parietal area of the skull ; the letters are placed 
on the mid-temporo-sphenoidal convolution; the temporal ndgeseparates 
the snpero- and infero-panetal regions from each other; a vertical line 
drawn through the panetal eminence separates the antero- and postero- 
panetal regions. X, the convolution of the panetal eminence, or supra- 
marginal gyrus. 0, the occipital area of the skuU; the letter is placed 
on the mid-occipital convolution. Sq, the squamo.so-temporal region 
of the skull ; the letters are placed on the mid-temporo-sphenoidal con- 
volution. AS, the all sphenoid region of the skull; the letters are 
placed on the tip of the supero-temporo-sphenoidal convolution. The 
black lines mark the boundaries of different cranial regions. 
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tben, from being co-teminous with tbe parietal lobe of tbs 
cerebrum, is trenched on anteriorly by the frontal, poste- 
riorly by the occipital, and inferiorly by the temporo- 
sphenoidal lobe. The convolutions of the parietal lobe 
itself are grouped around tbe parietal eminence, and in the 
interval between it and the sagittal snture. The inner 
table of the cranial bones is an almost exact mould of the 
convolutions of these lobes ; but this is not so with the ex- 
terior of the skull, the configuration of which is modified 
by the formation of ridges and processes for the attachment 
of muscles, by variations in the thickness of the diploe, 
and by tbe development of the frontal and mastoid air- 
sinuses. Hence the outer surface of the skull does not 
correspond m shape to the outside of the brain. 

The Central Lohe of the hemisphere, more usually called 
the insula or island of Eeil, does not come to the surface 



rests on tne tento- mg fiontal, and 6, of ascending panetal convolu- 
rium, but these have lusuia. 

no relation to the bones of the cranial vault. They may 
be studied in connection with the corpus callosum or 
great transverse commissure, which connects the two 
hemispheres, and with certain fissures situated on these 
surfaces of the hemisphere. The small convolutions which 
lie behind the internal part of the parieto-occipital fissure 
form the inner convolutions of the occipital lohe, or the occi- 
pital lobule (Mg. 73). Those which lie immediately in front 
of the same fissure belong to the inner face of the parietal 
lobe, and form the quadrilateral lobule. It is customary, 
however, to name the convolution which extends forwards 
from that fissure along the margin of the longitudinal 
fissure to the anterior end of the hemisphere, and which 
then turns back to the locus perforatus anticus as the 
marginal convolution. This is separated by a fissure called 
ccdloso-marginal, from the callosal convolution or gyrus 
f<micaius, which, commencing at the locus perforatus an- 
ticus, turns round the anterior end of the corpus callosum, 
extends parallel to its upper surface, and then turns round 
its posterior end. It is separated from the corpus caUosum 
by the callosal fissure, at the bottom of which the grey matter 
of the gyrus fornicatus termintes in a well-defined edge. 
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The callosal convolution encloses the corpus callosum 
within the concavity of its arch, and from its direction is 



Fig. 73. — Convolutions of the inner and tentorial surfaces of the left hemi- 
sphere. t, t, t, calloso-marginal fissure; I, I, calcai-ine fissure ; m, m, hippo- 
campal fla,sure; n, n, collateral fissure; PO, parieto-oecipital fissure; 17, 17, 
marginal convolution; 18, 18, gyrus fomicatus; 18', quadrilateral lohule; 
19, hippocampal gyrus ; 19', its recui-ved end ; 25, occipital lohule ; 9, 9, infe- 
rior temporo-sphenoidal convolution. 

appropriately called fomicatus (arch-shaped). The pos- 
terior end of the callosal convolution curves downwards 
and then forwards, under the name of gyrus hippocampi, 
to the tip of the inner surface of the temporo-sphenoidal 
lobe. This gyrus is separated anteriorly by a narrow 
curved fissure called hippocampal fissure, from a white 
band, the tcenia hippocampi, which band possesses a free 
curved border, round which the pia mater and choroidal 
artery enter the lateral ventricle through the great transverse 
fissure of the cerebrum. The hippocampal fissure is con- 
tinuous round the posterior end of the corpus callosum 
with the callosal fissure, and at the bottom of the hippo- 
campal fissure the grey matter of the gyrus hippocampi 
terminates in a well-defined dentated border {fascia den- 
tata). The hippocampal fissure on this surface of the 
hemisphere marks the position of an eminence in the de- 
scending cornu of the ventricle called hippocampus major. 
The gyrus hippocampi is separated posteriorly from the 
adjacent temporo-sphenoidal convolution by a fissure, named 
collateral, which marks the position on this surface of the 
hemisphere of the collateral eminence in the interior of the 
ventricle. From the lower end of the parieto-occipital 
fissure an offshoot, called the calcarine fissure, passes almost 
horizontally backwards in the occipital lobe, which fissure 
marks on this surface of the hemisphere the eminence named 
calcar avis, or hippocampus minor, in the posterior cornu of 
the ventricle. 

If a horizontal slice be removed from the upper, part of 
each hemisphere, the peripheral grey matter of the convo- 
lutions will be seen to follow their various windings, whilst 
the core of each convolution consists of white matter con- 
tinuous with a mass of white matter in the interior of the 
hemisphere. If a deeper slice be now made down to the 
plane of the corpus callosum, the white matter of that 
structure will be seen to be continuous with the white 
centre of each hemisphere. The coo'pus callomm does not 
equal the hemispheres in length, hnt approaches nearer to 
their anterior than their posterior ends (PL XVIII. fig. 3, 
B.) It terminates behind in a free rounded end, whilst in 
front it forms a knee-shaped bend, and passes downwards 
and backwards as far as the lamina cinerea. If the dissec- 
tion he performed on a brain which has been hardened in 
spirit, the corpus callosum is seen to consist almost entirely 
of bundles of nerve fibres, passing transversely across the 
mesial plane between the two hemispheres ; these fiihres 
may be traced into the white cores and grey matter of the 
convolutions, and apparently connect the corresponding 
convolutions in the opposite hemispheres. Hence the 
corpus callosum is a connecting or commissural structure,, 
which brings the convolutions of the two hemispheres into 
anatomical and physiological relation with each other. On 
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the surface of the corpus callosum a few fibres, the strim 
longitudinales, run in the antero-posterior or longitudinal 



Fig. 74. — ^To show the right ventricle ancl the left half of tlio carpus caUosnm. 
a, transverse fibres, and 6, longitudinal fibres of corpus callosum ; c, anterior, 
and d, posterior cornua of lateral ventricle; «, septum lucidum; /, corpus 
striatum ; g, tainia seinicivcularis ; ?t, optic thalamus ; k, choroid plexus ; I, taula 
hippocampi; «i, hippocampus major; n, hippocampus minor; o, emlneiitin col- 
lateralls. 

direction. If the corpus caUosum be now cut through on 
each side of its mesial line, the large cavity or lateral 
venbricle in each hemisphere will be opened into. 

The lateral ventricle is subdivided into a central space 
or body, and three bent prolongations or cornua; the 
anterior cornu extends forwards and outwards into the 
frontal lobej the posterior cornu curves backwards, 
outwards, and inwards into the occipital lobe; the de- 
scending cornu curves backwards, outwards, downwards, 
forwards, and inwards, behind and below the optic tha- 
lamus into the temporo-sphenoidal lobe. On the floor of 
the central space may be seen from before backwards the 
grey upper surface of the pear-shaped corpus striatum, and 
to its inner and posterior part a small portion of the optic 
thalamus, whilst between the two is the curved flat band, 
the tcenia semidrcularis. Resting on the upper surface of 
the thalamus is the vascular fringe of the velum interposi- 
tum, named choroid plexus, and immediately internal to 
this fringe is the free edge of the white posterior pillar of 
the fornix. The anterior cornu has the anterior end of the 
corpus striatum projecting into it. The posterior cornu 
has an elevation on its floor, the hippocampus minor, and 
between this cornu and the descending cornu is the eleva- 
tion called eminentia collateralis. 

Extending down the descending cornu and following 
its curvature is the hippocampus major, which terminates 
below in a nodular end, the pea hippocampi; on its inner 
border is the white temia hippocampi, continuous above 
with the posterior pillar of the fornix. If the tasnia be 
drawn on one side the hippocampal fissure is exposed, at 
the bottom of which the grey matter of the gyrus hippo- 
campi may be seen to form a well-defined dentated border 
(the so-called fascia demtata). The choroid plexus of the 
pia mater turns round the gyrus hij)pocampi, and enters the 
descending, cornu through the great transverse fissure be- 
tween the taenia hippocampi and optic thalamus. The 
lateral ventricle is lined by a cylindrical endothelinm. 
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which, is in many parts ciliated, and whidi rests on a layer 
of neurogUa. This lining is continuous through the fora- 
men of Monro with that of the third ventricle, which 
again is continuous with the lining of the fourth ventricle 
through the aqueduct of Sylvius. A little fluid is con- 
tained in the cerebral ventricles, which, under some patho- 
logical conditions, may increase greatly in quantity, so 
as to occasion considerable dilatation of the ventiicular 
cavities. 

If the corpus callosum be now divided about its middle 



Kro 75 —A deeper dissection of the Utei .U ventncle, and of the velum inter- 
positum. «, under surface of corpus callosum, turned hack ; 5, b, posterior 
pillars of the fornix, turned back; c, c, anterioi pillars of the fornix; d, velum 
Interposltum and veins of Galen; e, flfth ventncle; /, /, coipus striatum; 
p, g, toenia semleirculans ; A, A, optic thalamus; i, choroid plexus ; I, tmnia 
hippocampi, m, hippocampus major in descending coinu; n, hippocampus 
minor; o, eminent la collaterally 

by a transverse incision, and the posterior half of this 
structure he turned back, the body of the fornix on which 
the corpus callosum rests is exposed. If the anterior half 
of the corpus callosum be now turned forward, the grey 
partition, or septum lucidum, between the two lateral ventri- 
cles is exposed. This septum fits into the interval between 
the under surface of the corpus callosum and the upper 
surface of the anterior part of the fornix. It consists of 
two layers of grey matter, between which is a narrow ver- 
tical mesial space, the fifth ventricle. If the septum be 
now removed, the anterior part of the fornix is brought 
into view. 

The fornix or arch is an arch-shaped band of nerve fibres 
extending in the antero-posterior direction. Its ante- 
rior end forms the anterior piers or pillars of the arch, its 
posterior end the posterior piers or pillars, whilst the inter- 
mediate body of the fornix forms the summit or crown of 
the arch. It consists of two lateral halves, one belonging 
to each hemisphere. At the summit of the arch the two 
lateral halves are conjoined to form the body; but in front 
of the body the two halves separate from each other, and 
form two anterior piEars, which descend in front of the 
third ventricle to the base of the cerebrum, where they 
form the corpora albicantia, and then enter the substance 
of the optic thalamus. Behind the body the two halves 
diverge much more from each other, and form the posterior 
pillars; each of which curves downwards and outwards 
nafco the descending coniu of the ventricle, and, under the 


I name of toenia hippocampi, forms the free border of the 
hippocampus major If the body of the fornix be now 
divided by a transverse incision, its anterior part thrown 
forwards, and its posterior part backwards, tbe great trans- 
verse fissure of the cerebrum is opened into, and the velum 
interposltum lying in that fissure is exposed. 

The velum interposltum is an expanded fold of pia mater, 
which passes into the interior of the hemispheres through 
the great transverse fissure. It is triangular in shape ; its 
base IS in a hne with the posterior end of the corpus callosum, 
where it is continuous with the external pia mater ; its 
lateral margins are fringed by the choroid plexuses, which 
are seen in the bodies and descending cornua of the lateral 
ventricles, where they are invested by the endothehal 
lining of those cavities. Its apex, where the two choroid 
plexuses blend with each other, lies just behind the 
anterior pillars of the fornix. The interval between the 
apex and these pillars is the aperture of communication 
between the two lateral ventricles and the third, already 
referred to as the foramen of Monro. The choroid plexuses 
contain the small choroidal arteries, which supply the cor- 
pora striata, optic thalami, and corpora quadrigemina; and 
the blood from these bodies is returned by small veins, 
which join to form the veins of Galen (Fig. 75). These veins 
pass along the centre of the velum, and, as is shown in Fig. 
63, open into the straight sinus. If the velum interpositum 
be now carefully raised from before backwards, the optic 
third ventricle, pineal gland, and corpora quadri- 
gemina are exposed. 

The optic thalamus is a large, somewhat ovoid body 
situated behind the corpus striatum, and above the crus 
cerebri. Its upper surface is partly seen in the floor of 
the body of the lateral ventricle, but is for the most part 
covered by the fornix and velum interpositum. Its postero- 
inferior surface forms the roof of the descending cornu of 
the ventricle, whilst its inner surface forms the side wall 
of the third ventiucle. At its outer and posterior part are 
two slight elevations, placed one on each side of the optic 
tract, and named respectively corpus geniculatum internum 
and externum. 

The third ventricle is a cavity situated in the mesial 
plane between the two optic thalami. Its roof is formed 
by the velum interpositum and body of fornix; its floor, 
by the pons Tarim, corpora albicantia, tuber cinereum, 
infundibulum, and optic commissure , its anterior bound- 
ary, by the anterior pillars of the fornix, anterior commis- 
sure, and lamina cinerea ; its posterior boundary, by the 
corpora quadrigemina and posterior commissure. The 
cavity of this ventricle is of small size in the living head, 
for the inner surfaces of the two thalami are connected 
together by intermediate grey matter, named the middle 
or soft commissure; hut in taking the brain out of the 
cranial cavity this commissure is usually more or less torn 
through, and the cavity is consequently enlarged. Imme- 
diately in front of the corpora quadrigemina, the w-hite 
fibres of the posterior commissure pass across between the 
two optic thalami. If the anterior pillars of the fornix be 
separated from each other, the white fibres of the anterior 
commissure may be seen entering the two corpora striata. 

The pineal body is a reddish cone-shaped body, enveloped 
by the velum interpositum, and situated upon the more 
anterior pair of the corpora quadrigemina. From its broad 
anterior end two white bands, the peduncles of the pineal 
body, pass forwards, one on the inner side of each optic 
thalamus. Each peduncle joins, along with the tmnia 
semicircularis, the anterior pillar of the fornix of its own 
side. In its structure this body consists of a vascular 
stroma of connective tissue, in the meshes of which 
lymphoid cells are contained. Branched corpuscles are 
also found not unlike nerve cells. Amylaceous and gritty 
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calcareous particles, constituting the hravn, saTid, are also 
found in it. Usually it is hollowed out into two or more 
small cavities. The function of the pineal body is not 
understood, but both it and the pituitary body, which 
possess a certain structural correspondence, are usually 
referred to the type of the ductless glands. 

The corpora quadrigemina or (^tic lobes are situated 
behind and between the two optic thalami, and rest upon 
the posterior surface of the crura cerebri. The division 
into two lateral halves is marked by a shallow longitu- 
dmal fissure, and the subdivision of each half mto an an- 
terior and a posterior eminence, by a shallow transverse 
fissure. The anterior pair of eminences are called nates, 
the posterior, testes. From each testis a strong white 
band, the superior peduncle of thA cerehelhm, passes back- 
wards to the cerebellum, and stretching between the pair 
of peduncles is the vcdve of Vieussens or anterior medullary 
vehm The corpora quadrigemina are tunnelled in the 
antero-posterior direction by the aqueduct of Sylvius, which 
opens anteriorly mto the third ventricle immediately below 
the posterior commissure, and posteriorly into the fourth 
ventricle under cover of the valve of Vieussens. It is 
hned by a cylindrical ciliated endothelium. 

Inteekal Stbxtctueb op the Cerebrum. — The cere- 
brum is composed both of grey and white matter, the 
general relations of these two forms of nerve matter to 
each other may be seen by making sections through the 
cerebrum. The determination, however, of their minute 
structure, and of the relations and connections of the 
nerve fibres to the nerve cells is, owing to the delica<y 
of the organ, one of the most difficult departments of ana- 
tomical study. Several anatomists have endeavoured to 
trace out the course of the nerve fibres in the organ, and 
though our knowledge is by no means complete, yet many 
important facts have undoubtedly been ascertained. These 
facts have been summarised, and numerous valuable addi- 
tions made to them by Meynert in a recent elaborate 
memoir, which has been frequently consulted and made use 
of in writing the following description. 

The Ch'ey Mattel' of the cerebrum is disposed in three 
groat groups ; a, The grey matter of the cortex of the hemi- 
spheres j b, the grey matter of the great ganglia of the base 
of the cerebrum ; c, the central grey matter which forms 
the wall of the cerebral end of the cerebio-spinal tube. 

a, The grey matter of the cortex of the hemisphere forms 
the superficial part of the convolutions, and is known as 
the great hemispherical ganglion, but in some localities, as 
at the loci perforati antici and the septum lucidum, it has i 
received distinctive names. When a convolution is divided j 
vertically the grey matter is seen to be confined to the 
surface and to enclose a white core. The grey matter | 
presents a laminated appearance, and as a rule consists of { 
five or six layers, which are composed of the characteristic 
pyramidal nerve cells of the cortex of the cerebrum, of nerve 
fibres, of matrix or neuroglia, and of blood-vessels. The 
most superficial layer consists of neuroglia, in which nerve 
fibres extend pardlel to the surface of the convolutions. 
In the deeper layers are found the pyramidal nerve cells, 
which lie with their long axes vertical to the surface of 
the convolutions, and which contain angular nuclei. From 
the observations of Lockhart Clarke, Arndt, Cleland, and 
Meynert, there can be no doubt that the pyramidal nerve 
cells vary in relative sixe and in numbers in the different 
layers of the grey cortex, and that the largest sized pyra- 
midal cells lie in the third and fourth layers. L. Clwke 
stated that the cells of all the layers of the posterior or 
occipital lobe were small and of nearly uniform size, whilst 
in the convolutions anterior to it numerous cells of a much 
larger kind were found j but though it is undoubtedly true 
that large pyramidal cells axe found in the frontal lobe in 
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considerable numbers, and that the greater number of th» 
cells of the occipital lobe are small and nearly uniform in 
size, there is no difficulty in recognising in the occipital 
lobe a small proportion of cells, quite equal in magnitude 
to the largest cells of the frontal lobe, interspersed amongst 
the smaller pyramidal cells. The nerve fibres which ascend 
into the grey matter from the white core of the convolution 
radiate into its several layers, and are apparently continuous 
with the basal axis-cylinder processes of the nerve cells. 
According to Cleland, the elongated apices of the cells, 
which are directed to the surface of the convolution, are 
continuous with the nerve fibres situated in the superficial 
layer of horizontal fibres. Immediately subjacent to the 
large pyramidal cells numerous small, irregularly shaped 
nerve corpuscles, like those of the internal granule layer of 
the retma, form the so-called granule layei'oi the grey matter. 
Fusiform cells, which give off lateral processes, are found 
in the deepest layer of the grey matter, and form the 
chmtral layer of Meynert. Erlach has described here, 
as in the spinal cord, a network of extremely minute nerve 
fibres, with which lie branched lateral processes of the 
nerve cells are apparently continuous. The neuroglia con- 
tains multitudes of sm^ rounded corpuscles. In it also 
are found small stellate cells, provided with minute branched 
processes, which cells, as Meynert states, are so pellucid, 
that in the healthy brain they seem to be only free nuclei j 
it is difficult to say whether these cells belong to the 
neurogha, or are nerve cell elements. The grey cortex of 
the cerebrum is much more vascular than the white matter. 
The arteries derived from the pia mater pass vertically into 
it, and end in a close polygonal network of capillaries ; but 
it is also traversed by the arteries, which terminate in the 
capillary network of supply for the white matter. 

In the grey matter of the cortex of the occipital lobe 
eight layers have been described by Clarke and jMeynert. 
The increase in number is due to the intercalation of two 
additional granule layers, which coalesce and form a dis- 
tinot white band in the grey matter, owing, as Meynert 
states, to the absence of pigment in the cells of the granule 
layers. 

The grey matter of the cortex of the island of Reil and 
of the convolutions bounding the Sylvian fissure contains a 
very large proportion of fusiform cells. They form the chief 
constituent of the grey daustrum, situated deeper than the 
grey matter of the island, and separated from the outer part 
of the corpus striatum hy a thin layer of white matter. 
Fusiform cells also occur abundantly in the nucleus amyg- 
ddae, a grey mass situated below the corpus striatum, 
which in some sections seems as if isolated, but in reaJity 
is continuous with the grey matter of the i^erior temporo- 
sphenoidal convolution. 

The grey matter of the cortex of the gyrus hippocampi 
and of the hippocampus major is apparently destitute of 
both the granule and claustral layers of cells. Its super- 
ficial layer has been named the nuclear lamina, and contains 
small and scattered nerve co^uscles. Next this lamina 
lies the stiiatum reticulare, in which the apices of the 
numerous pyiamidal cells of the third layer branch and 
again unite to form a delicate network. Deeper than the 
pyramidal cells is a thick layer of so-called “granules,” 
which A. B. Stirling recognised some years ago as like 
the granules of the rust coloured layer of the cerebellum ; 
like them they consist of a weU-defined nucleus invested 
by delicate branched protoplasm. The grey matter of the 
two layers of the septum lucidum, though included be- 
tween the corpus caUosum and fornix, is yet in the same 
plane as the grey matter of the cortex of the inner surface 
of the hemispheres, but is cut off from it by the develop- 
ment of the transverse fibres of the corpus callosum. 
The grey matter of the locus perforatus anticus conteiins 
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clusters of minute granules and a compact arrangement of 
small nerve cells. 

6, The great ganglia of the base of the corobrum are the 
corpora stnata, the optic thalami, the corpora geniculata, 
the corpora quadrigeniina, and the locus niger in each crus 
cerebri. 

The corpus striatum corobri consists of two masses of 
grey matter separated from each other by numerous stnm 
of white fibres, which ascend from below upwards through 
its substance. The upper mass of grey matter projects 
into the lateral ventricle, and is called the intra-ventricular 
portion or nucleus caudatus. The lower extra-ventncular 
portion or nucleus lenticularis forms the outer and lower 
part of the corpus striatum, and is separated by the 
claustrani from the island of Eeil. Multipolar nerve cel^ 
are found in both the caudate and lenticular masses, and in 
the latter cells of largo size have been seen. The optic 
thalamus forms an almost contimious mass of grey matter 
traversed by nerve fibres, which are not, however, collected 
into definite stiiie. The nerve cells in the grey matter are 
both multipolar and fusiform. The external corpus geni- 
culatum consists of alternate layers of grey and white 
matter, due to the zig-zag folding of the grey matter ; the 
nerve cells are multipolar, and contain pigment. In the 
interaal corpus geniculatum the cells are smaller in size 
and fusiform. The grey matter of the corpora quadrigemina 
consists of two distinct masses. One, the zonular .layer, 
lies near the surface, and contains small multipolar nerve 
cells] the other, the Sylvian or central layer, lies at the sides 
of the Sylvian fissure and belongs to the grey matter of the 
wall of the cerebro-spinal tube, and serves as a centre of 
origin for the roots of both the 3d and 4th cranial nervea 
The grey matter of the crus cerebri occupies the centre of 
the cerebral peduncle. Its colls are multipolar, and contain 
dark brown or black pigment, so that the name locus niger 
is applied to this collection of nerve cells. 

c, The central grey matter of the cerebrum is in series 
with the grey matter of the floor of the 4th ventricle and 
the grey matter of the spinal cord. It is situated around 
the Sylvian aqueduct, and at the sides and floor of the third 
ventricle, which form the cerebral portion of the cerebro- 
spinal tube. That which is situated in relation with the 
aqueduct of Sylvius forms the Sylvian or central layer just 
described in the corpora quadrigemina. That which lies in 
relation to the third ventricle forms the middle or soft com- 
missure, and the well-defined grey layer which covers the 
inner wall of each optic thalamus; also the grey masses 
situated at the base of the brain between and in front of the 
crura cerebri, viz,, the pons Taiini, tuber cinereum, lamina 
cinerea, infundibulum, and the gr^ matter of the pituitary 
body. By some anatomists the grey matter of the pined 
body is referred to the same category, but Arnold has pointed 
out that it is separated by its peduncle from the soft com- 
missure j and Meynert is ^sposed to regard it as a ganglion 
of origin of the tegmentum. Both the pituitary and pineal 
bodies contain, besides the nervous matter, structures of 
the type of the glands without ducts. 

The Wvite Matter of the cerebrum consists of tracts or 
fasciculi of nerve fibres, of which — ct, some connect the cere- 
brum with the lower divisions of the encephalon; 5, others 
connect the two hemispheres together ; c, others connect 
different structures in the same hemisphere; d, others serve 
as roots of origin for the more anterior encephalic nerves. 

a, The tracts of fibres which connect the cerebrum with 
the lower divisions of the encephalon are oMl'^^edunedar 
fibres. The largest of these peduncles are the two mira 
cerebri or cerebral peduncles. Continuous below with the 
longitudinal fibres of the pons they ascend into the optic 
thalami and corpora striata, and their fibres are named the 
pedunmhr fibres. From the corpora striata and optic 
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fibres radiate into the convolutions of the lobes of 
the hemisphere and form the corona radiata. To some 
extent the fibres of the corona are directly continuous with 
those of the cerebral peduncles, but there can be no doubt 
that a large portion of the peduncular fibres terminate in 
the grey matter of the ganglia of the base of the cerebrum, 
and that a still larger number arise from their nerve cells 
to aid in the formation of the corona radiata. The dir^t 
continuity, therefore, of many of the peduncular fibres with 
those of the corona is broken or interrupted by the inter- 
position of the cerebral ganglia, which Meynert has named 
ganglia of intemi-ptian. The peduncular fibres and those White 
of the corona constitute the cerebral portion of the prqjection matter 
system of fibres of Meynert, a term devised to expr^s that 
they conduct upwards to the grey cortex of the hemispheres 
sensory impulses derived from the external world, the 
image of which is projected upon the cortex. But it should 
also'not be forgotten that many of the fibres of this sjntem 
conduct motor impulses downwards to be propagated along 
the'motor cranial and spinal nerves. The peduncular fibres 
of the crura cerebri are arranged in two groups, named 
respectively crusta and tegmentum, which are separated 
from each other by the nerve cells of the locus niger. The 
crusta forms the superficial or anterior part of the crus. 

Its fibres are in greater part continuous with the longi- 
tudinal fibres of the pons derived from the antenor 
pyramids of the medulla; but it receives additional fibres 
from the grey matter of the locus niger, and from the cells 
of the Sylvian layer in the corpora quadrigemina. Some 
of the fibres of the crusta pass directly upwards as radiating 
fibres to the grey cortex of the occipital and temporal lobes, 
but the larger number terminate in the nucleus caudatus 
and nudeus lenticularis of the corpus striatum. From 
i these nudei a great mass of fibres radiates into the cortex 
of the fronto-parietal lobes, more especially the frontal, but 
I a few also, bearing the special name of stria cornea, pass to 
' the grey matter of the apex of the temporal lobe j fibres 
also enter the convolutions of the insula. In addition to 
the radiating fibres, the grey matter of the corpus striatum 
gives origin to fibres of the middle root of the olfactory 
pedunde, and to connecting fibres with the grey matter of 
the septum lucidum. The tegmentmn forms the posterior 
or deeper part of the crus cerebri. Its fibres are continuous 
with the longitudinal fibres of the pons derived from the 
olivary fasdeuli, fasciculi teretes, and posterior pyramids 
of the medulla. A few of the fibres of the tegmentum 
enter the corpora quadrigemina and corpora goniedata, but 
the great majority enter the optic thalami, in the grey matter 
of which many evidently terminate, though some may pass 
through into the cortex of the hemispheres as fibres of the 
corona radiata. But the grey matter of the thalamus gives 
origin to numerous radiating fibres : those which arise in 
its p(»terior part radiate into the occipital and temporal 
lobes, whilst those proceeding out of its anterior part radiate 
! into the frontal, parietal, and temporal lobes, and the insula. 

In the optic thalamus the fornix arises. Its fibres emerge 
from the under surface of the thalamus, form the corpus 
albicans, and then pass backwards as the upper boundaiy 
of the great transverse fissure to end as the tsenia hippo- 
campi in the gyrus hippocampi; hence this convolution^has 
a special connection with the optic thalamus through the 
fornix. In the corpus albicans the fibres of the fornix are 
arranged in loops, in the concavities of which nerve cells 
are situated. The optic thalamus also gives origin to the 
middle root of the optic tract. Owing to the connections 
of the locus niger, nucleus caudatus, and nucleus lenticu- 
laris with the crusta, Meynert has named them the ganglia 
\ of the erusta; whilst the optic thalami, corpora quadiige- 
minaj and geniculata are the ganglia of ihs tegmentum. 

; The comparison of the human brain with those of different 
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mammals has shown that the development of the hemi- 
spheres bears a direct relation to the size of the crusta and 
its ganglia, whilst the development of the hemispheres is 
in inverse relation to the size of the tegmentum and its 
gangHa. 

The superior peduncles of the cerebellum connect that 
organ with the cerebrum. They arise in the grey matter 
of the vermiform process, ascend to the corpora quadri- 
gemina, and some fibres are even prolonged apparently 
into tbe tegmentum, and through it doubtless into the optic 
thalamus. 

6, The fibres which connect together the two hemispheres 
are called commissural fibres. The largest of these com- 
missures is the ccrrpus caUosum^ which, as has already been 
described, connects corresponding couvolutiona in the 
opposite hemispheres. As its fibres lie on a plane superior 
to those of the corona radiata, the two systems of fibres 
mtersect with each other on their way to the convolutions. 
The anterior cmmAsmre^ though often described as con- 
necting the two corpora striata, yet, as Spurdieim pointed 
out half a century ago, passes through these bodies to the 
convolutions around the Sylvian fissure, and gives a root 
of origin to the olfactory nerve. The posterior commissure 
passes into the two optic thaJami j some of its fibres are 
said to extend into the tegmentum, and others into the sub- 
stance of the hemisphere. 

c, The tracts which connect different convolutions in the 
same hemisphere are named areuate Jibres, oxjihroe propnias. 
The arcuate fibres are situated immediately beneath the 
inner surface of the cortex of the hemispheres, and connect 
together the grey matter of adjacent convolutions. In 
some localities they are strongly marked, andhav6_r6ceived 
special names. 

TbA fascicfulus passes across the Sylvian fissure, 

traverses the claustrum and amygdala, and connects the 
convolutions of the frontal with those of the temporo- 
sphenoidal lobe. The JlMet of the gyrus fomicatus extends 
longitudinally in that convolution, immediately above the 
corpus callosum, from its anterior to its posterior ends, and 
connects two different parts of its grey matter together. 
The longitudinal fibres of the corpus callosum, or nerves 
of Lancisi, also connect the anterior and posterior ends of 
the callosal convolution. The longitudinal inferior fasci- 
culus connects the convolutions of the occipital with those 
of the temporal lobe. Longitudinal fibres He on the inner 
surface of the septum lucidum, and extend into the gyrus 
fornicatus. 

The corpora quadrigemina are connected with the optic 
thalami by nervous tracts called hracUa, and smaller tracts 
also connect the thalami with the corpora geniculata. The 
peduncles of the pineal gland connect that body with the 
fornix, and are probably continued into the optic thalamus. 
The tsenia semicircularis is also at one end apparently con- 
nected with the optic thalamus, but its posterior termination 
is not well ascertained. 

The great cerebral ganglia and the central masses of grey 
matter are centres of origin for sensori-motor nerves. The 
hemispherical ganglia, again, are the parts of the brain 
associated with the inteUectual processes. The question 
has often been put. Are not the individual convolutions 
distinct organs, each endowed with special properties 1 and 
various arguments based on physiological, pathological, and 
anatomical grounds have been advanced in support of this 
proposition. In connection with the anatomical branch of 
the argument it may be stated that the convolutions possess, 
not only in man, but in all animals with convoluted brains, 
great regularity both in position and arrangement; but 
specialisation of form is not in itself a sufficient test of 
specialisation of function. Again, though the convolutions 
haTe definite forms they are not disconnected from each 


other, for the grey matter forms a continuous layer over 
the whole surface of the hemisphere. Hence a group of 
cerebral convolutions differs from a group of muscles, each 
member of which is undoubtedly a distinct organ, for each 
muscle is isolated from those around it by a definite invest- 
ing sheath. As regards internal structure, evidence has 
already been given that all the convolutions are not con- 
structed on precisely the same plan, and it has also been 
pointed out that the convolutions are not all connected in 
the same way with the great cerebral ganglia. These 
structural modifications unquestionably point to functional 
differmices in the several parts in which they are found. 

But further, special connections through the arcuate fibres 
are establish between certain convolutions and not be- 
tween others, and it is possible not only that particular 
combinations of convolutions through an interchange of 
intemuncial fibres may condition a particular state of 
intellectual activity, but that these combinations associate 
various convolutions together in the performance of a given 
intellectual act, just as in the muscular system several 
muscles are as a rule associated together for the performance 
of a given movement A clue to the special functions of 
the convolutions may perhaps be obtained by studying 
their connections, just as the action of the members of 
a group of muscles is ascertained by examining the direc- 
tion of their fibres and the attachment of their terminal 
tendons. 

Mass and "Weight of the Brain.— The human brain Wei^t of 
is absolutely bigger and heavier than the brain of any brain, 
animal, except the elephant and the larger whales. It is 
also heavier relatively to the bulk and weight of the body 
than axe the brains of lower animals, except in some small 
birds and mammals. Considerable variations, however, 
exist in the size and weight of the human brain, not only 
in the different races of mankind, but in individuals of the 
same race and in the two sexes. The heaviest brains occur 
in the white races. The average weight of the adult Euro- 
pean male brain is 40 to 50 oz., that of the adult female 
44 to 45 oz. ; so that the brain of a man is on the average 
fuUy 10 per cent, heavier than that of a woman. The 
greater weight of the brain in man as compared with woman 
m not in rektion merely to his greater bulk, but is a funda- 
mental sexual distinction ; for, whilst there is a difference 
of 10 per cent, in the brain weight, the average stature of 
women is, as Thurnam has calculated, only 8 per cent, less 
than that of men. Dr Boyd states that the average weight 
of the brain in the newly born male infant is 11'67 oz. ; in 
the female only 10 oz. The exact age at which the brain 
reaches its maximum size has been variously placed at from 
the 3d to the 8th years by different authors ; but it con- 
tinues to increase in weight to 25 or 30, or even 40. 

After 60 the brain begins to diminish in weight ; in aged 
males the average weight is about 46 oz., in females about 
41 oz. In some cases the adult brain considerably exceeds 
the average weight. The brains of several men distinguished 
for their inteUectual attainments have been weighed : the 
brain of Cuvier weighed 64^ oz. ; of Dr Abercrombie, 63 
oz.; of Professor Goodsir, 57| oz.; of Spurzheim, 55 oz. , 
of Sir J. T. Simpson, 54 oz. ; of Agassiz, 53*4 oz. ; and of 
Dr Ohalmem, 53 oz. But high brain weights have also been 
found where there was no evidence of great inteUectual 
capacity. Peacock weighed four male brains which ranged 
from 62-75 to 61 oz.; Boyd, a specimen of 60*75 oz.; and 
Turner has recorded one of a boy aged fifteen which 
weighed 60 oz. In the brains of the insane high brain 
weights have also been observed. Bucknill met vrith a 
brain in a male epileptic which weighed 64| oz.; Thurnam, 
one wMch weight 62 oz. ; and in the "West Biding Asylum, 
out of 375 males examined, the weight of the brain in 30 
cases was 55 oz. or upwards, and the highest weights were 
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61 oz. in a case of senile dementia, 60^ oz. in a case of 
clcincntia, and 60 oz. in one of melancliolia. No case has 
iis yet boon recorded of the weight of the brain in a woman 
possessing intellectual eminence, but Boyd met with a 
.woman’s brain as high as 55-25 oz,, and many mstouces of 
upwards of 50 oz. in women where there was no evidence of 
high mental endowment. Skae, in a female monomaniac, 
observed a brain which weighed 61 J oz.j and of 300 
females examined in the West Biding iLsylum the weight 
of the brain m 26 cases was 50 oz. or upwards, the highest 
weights being 56 and 55 oz. in two cases of mama. The ! 
size and weight of the brain do not therefore, per se, give 
an exact method of estimating the intellectual power of the 
individual, and a high brain weight and great intellectnal 
capacity are not necessarily correlated with each other. It 
seems certain, if the human bram, even amongst the most 
uncultivated peoples, falls below 30 oz,, that this low weight 
is not merely incompatible with intellectual power and 
activity, but is invariably associated with idiocy or imbe- 
cility; so that the human brain has a minimum weight 
below which intelleetual action is impossible. ^ Amongst the 
more cultivated races the minimum weight-limit of mtelli- 
gence is, however, in all iirobability higher than 30 oz. It 
ba.q been placed by Broca at 32 oz. for the female, and 37 oz. 
for the mnle brain ; and Thnrnam’s numbers are a,lmost the 
same. To how low a weight the brain in the microcepha- 
lons idiot may fall is well shown in a case recorded by Theile, 
where it -weighed only lO'G oz,, in Gore’s case of 10 oz. 5 
grs., and in Marshall’s case, 8| oz. But instances are not 
wanting in which the brains of idiots have exceeded even 
50 oz. Langdon Down observed the brain of a male idiot 
aged 22, which weighed 59| oz.j and J. B. Tuke has 
recently met with a brain of 60 oz. in a male idiot aged 37, 
the capacity of whose cranium was llOJ cubic inches. In 
the ^est Ri^ng Asylum tables the brain weights in 10 
idiots were not less than 34 oz , and in 5 cases exceeded 40 
oz. As yet the opportunities of weighing the brain in the 
coloured races of men have been but scanty. But from, a 
very extensive series of observations madebyBarnardDavis, 
not on the brains themselves, but on the cubic capacities of 
crania, from which an approximate estimate of the brain 
weight may he obtained with a fair measure of accuracy, 
the following facts are derived : — ^The average weight of 
the male brain in the African races is 45 6 oz.j of the 
female brain, 42-7 oz. : the average weight of the male 
brain in the Australian races is 42-8 pz. ; of the female 
brain, 39*2 oz.: the average weight of the male brain in 
the Oceanic races, 46 '5 oz. ; of the female brain, 43 oz. 
The conclusions which may legitimately be drawn from an 
analysis of Barnard Davis’s observations are as follows : — 
1st, That the average brain weight is considerably higher 
in the civilised European than in the savage races; 2d, 
That the range of vanation is much greater in the former 
than in the latter; 3d, That there is an absence, almost 
complete, of specimens heavier than 54 oz. in the exotic 
races, so that the higher terms of the series are not repre- 
sented ; 4th, That though the male brains are heavier than 
the female, there is not the same amount of difference in 
the average brain weight between the two sexes in the 
uncultivated as m the cultivated peoples. 

No reliable determinations have as yet been made of the 
exact proportion, as regards bulk and weight, which the 
convolutions bear to the corpora striata, optic thalami, and 
corpora quadrigemina, but data are obtainable of the rela- 
tive weight of the pons, cerebellum, and meduUa to the 
entire encephalon. Between the ages of 20 and 70 the 
ratio of weight of the pons, cerebellum, and meduUa, to the 
entire brain, is as 13 to 100, and this relative weight is 
virtually the same in both sexes. 

ObIOIN, AiaUNGEMENT, AND DiSTEIBUTION OE THE 


Encephalic Neeves.— Several pairs of nerves, called (jranml 
Cranial or ENOEPiLaic, arise from the under surface oi nerves, 
base of the encephalon, and pass outwards through foramina 
situated in the floor of the cranial cavity. Continental 
anatomists usually enumerate twelve pairs of cranial nerves , 
hut because m one locahty two of these nerves he together 
and pass through the same foramen, and m another spot 
three of th^ nerves emerge together from the skull, British 
anatomists have restricted the number to nine pairs. 

These nerves are numbered from before backwards, in the 
order m which they are seen at the base of the brain. 

The nam^ applied to the individual nerves, and their 
numerical designations, according to both the Continental 
and British methods, are given in the following tabic 


Olfectoiy Nerves, . • 

Optic Nerves, ... 

Oculo-motor Neives, . . 

Trochlear Nerves, 

Tnfacial or Tngeminal Neives, 

Abducent Nerves, .. . . 

facial Naves (Portio dura), .... 
Auditory Naves (Portio mollis), 
Glosso-pharyngeal Neives, 
Pneumogastiic Nerves (Vagus), 

S unal Accessory Nerves, .. 
ypoglossal Nerves, 


Continents!. British. 

1st pail 

1st pair 

2d » 

2d „ 

. Sid „ 

3rd ,, 

4th „ 

4th „ 

6th „ 

6 th ,, 

6th „ 

6th „ 

... 7th „ 1 
), 8th „ 

7th „ 

.. 9th , 

1 

10th „ 

8th „ 

... nth „ ! 


12th „ 

9th „ 


These nerves may be arranged in three groups according 
to the presence or absence of motor and sensory fibres. 

First group . — Smsary nerves, or nerves of special sense • 
a, olfactory, the nerve of smell ; 6, optic, nerve of sight ; 
c, anditoi^, nerve of healing. 

Second group. —Motor nerves : a, oculo-motor, the prin 
dpal nerve of supply for the muscles of tho eyeball; 6, 
trochlear, the nerve for the superior oblique musde; c’, 
abducent, the nerve for the external rectus ; d, portio dura, 
the nerve for the fadal muscles of expression ; e, spinal 
accessory, the nerve which gives a motor root to the 
pneumogastiic, and supplies the stemo-raastoid and tra- 
pezius muscles ; /, hypoglossal, the nerve for the muscles 
of the tongue. 

Third group . — Mixed nerves : a, trifacial, distributed to 
the muscles of mastication, the skin of the face, various 
mucous membranes, and to the anterior and lateral surfaces 
of the tongue, where it may play the part of a nerve of the 
special sense of taste ; h, glosso-pharyngeal, distributed to 
the mucous membrane of the pharynx, to certain palato- 
pharyngeal muscles, and to the mucous membrane of the 
back of the tongue, where it acts as a nerve of the special 
sense of taste; c, the pneumogastiic, conjoined with the 
internal division of the spinal accessory, is distributed 
to several muscles, mucous membranes, and internal 
organs. 

The consideration of the 1st group of cranial nerves 
may appropriately be deferred untQ the organs of sense, 
in whnh they terminate, are described. The anatomy of 
the motor nerves is as follows : — 

The Oadomotar or third nerve springs out of the inner Motor 
surface of the crus cerebri. When its fibres are traced into cranial 
the crus, some are seen to pass to the nerve cells of tho 
locos niger, whilst others sink into the corpora quadri- 
gemina, and extend as far as the Sylvian group of large 
nerve cells. The nerve, after it has emerged from the 
crus, runs forwards in the outer wall of the cavernous 
sinus, and enters the orbit through the sphenoidal fissure. 

It supplies the levator palpebrse snperioris, tho superior, 
inferior, and internal recti muscles, and the inferior oblique. 

It contributes the short or motor root to the ciliary ganglion, 
and through it influences the iris and ciliary muscles within 
the eyebaU. It also communicates with the cavemoiia 
plexus of the sympathetic. 
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The Trocldearu or fourth, the smallest cranial neive, 
lies at the outer side of the crus cerebri. When traced 
backwards to its origin it is seen to sink into the valve of 
Vieussens, where its fibres divide into three roots: one 
decussates across the valve with a root of the corresponding 
nerve on the opposite side; another passes backwards to 
the locus cseruleus; the third sinks into the corpora quadri- 
gemina and reaches the Sylvian group of nerve cells, from 
which the third nerve also arises. The fourth nerve runs 
forward in the outer wall of the cavernous sinus, enters 
the orbit through the sphenoidal fissure, and ends in the 
superior oblique muscle. It also communicates with the 
cavernous plexus of the sympathetic 

The Abducent or sixth nerve springs out of the groove 
between the lower border of the pons and the anteiior 
pyramid of the medulla oblongata. Its roots sink deeply 
into the pons, and arise from a nucleus of grey matter at 
the floor of the fourth ventricle, common to it and the portio 
dura. The sixth nerve runs forward in the inner wall of 
the cavernous sinus, enters the orbit through the sphenoidal 
fissure, and ends in the external rectus muscle. It com- 
municates with the carotid plexus of the sympathetic. 

The Portio dura or motor facial portion of the seventh 
nerve springs out of the groove between the lower border 
of the pons and the restiform body. Its roots smk deeply 
into the pons, and whilst some of its fibres arise from a 
grey nucleus, at the floor of the fourth ventricle, common 
to it and the sixth nerve, others ascend from a nucleus 
which, according to Meynert, lies just on the outer side of 
the superior ohvary body, and others again decussate 
across the median raphe of the pons. An accessory por- 
tion, called portio intermedia, which is said to arise from 
the lateral columns of the cord, joins the portio dura. 
The portio dura enters the internal auditory meatus in the 
petrous-temporal bone along with the auditory nerve; but 
at the bottom of the meatus it leaves that nerve and enters 
the aqueduct of Fallopius along which it is conducted 
through the bone to emerge at the stylo-mastoid foramen. 
When in the aqueduct it forms a hiee-shiped bend, and 
expands into a small ganglion, which is joined by the 
great, small, and external “petrosal nerves, and through the 
external petrosal it communicates %vith the sympathetic. 
The portio dura gives off — a, a minute branch to the sta- 
pedius muscle ; h, the clwrda tympani, which, entering the 
tympanum, passes across that cavity, emerges through the 
Glaserian fissure, and joins the lingual branch of the fifth 
nerve, which it accompanies as far as the submaxillary 
ganglion ; it gives a branch to the ganglion, and one to 
the lingualis muscle. After the portio dura has passed 
through the stylo-mastoid foramen it gives ott — c, thejoosfe- 
Hor auricular branch to the occipital belly of the occipito- 
frontahs and to the retrahens aurem muscle, and d, the 
digastric branch to the posterior belly of the digastric and 
stylo-hyoid muscles ; and then runs forwards through the 
parotid gland to the face, where it breaks up into numerous 
(e) facial branches to supply the facial muscles of expres- 
sion and the buccinator muscle. The facial is also the 
secretory nerve for the salivary glands. Through the 
chorda tympani it influences the secretion of the suhmaxil- 
lary and sublingual glands, and through the connection 
between its lesser petrosal nerve and the auriculo-temporal 
in the otic ganglion it influences the parotid gland. 

The Spi^ Accessary is the lowest division of the dghth 
nerve. It springs out of the side of the meduUa oblongata, 
and from the lateral column of the cervical part of the 
spinal cord as low as the fifth cervical nerve: its roots 
arise from the intermedio-latcral group of nerve cells in 
the cord, and from a nucleus of pey matter in the floor of 
the fourth ventricle. The spinal fibres of origin enter tiie 
skull through the foramen magum, join the fibres from the 


medulla, and leave the cranial cavity through the jugular 
foramen. This nerve, purely motor in function, is sub- 
divided into two parts, an internal and an external. The 
external passes obliquely outwards across the side of the 
neck, pierces the sterno-mastoid, and ends in the trapezius, 
both of which muscles it supphes. The inteimal joins the 
pneumogastric nerve, of which it forms the motor or acces- 
sory root, and is distributed along with it. 

The Hypoglossal or ninth nerve springs out of the groove 
between the anterior pyramid and olivary body of the 
medulla oblongata, in -senes with the anterior roots of the 
spinal nerves. Its roots pass through the medulla to the 
floor of the fourth ventricle, to arise from the nerve cells 
m two nuclei of grey matter situated close to the median 
furrow. This grey matter is in series with the anterior 
cornua in the spinal cord. The nerve passes out of the 
skull through the anterior condyloid foramen, and arches 
across the side of the neck to the tongue, to end in glossal 
branches for the supply of the intnnsic and extrinsic 
muscles of the tongue. It also gives off — a, the descendens 
noni branch, which, after been joined by the communicanies 
noni from the cervical plexus, supplies tlio omo-hyoid, 
sterno-hyoid, and sterno-thyroid muscles , h, the thyro-hydd 
branch to the thyro-hyoid muscle; c, the genio-hyml 
branch to the genio-hyoid muscle. It communicates in the 
neck with the sympathetic, vagus, lingual branch of the 
fifth, and cervic^ plexus. 

The group of mixed nerves will now be considered. 

The Frifadal or fifth is the largest cranial nerve. It Mixed 
springs by two distinct roots out of the side of the poii& 

The smaller or motor root arises from the nerve cells of a 
nucleus of grey matter situated in the back of the pons, 
near the floor of the upper part of the fourth ventricle. 

The larger or sensory root has, according to Meynert, a 
complex origin — a, from a nucleus of grey matter iu the 
pons to the outer side of the origin of the motor root ; b, 
by descending fibres which arise from nerve cells in the 
substance of the corpora quadngemina, from the ^ey 
matter of the locus csexuleus, and from the longitudind 
fibres of the pons ; c, by ascending fibres which apparently 
arise from the grey tubercle of Eolando ; d, probably by 
fibres which traverse and embrace the superior peduncle of 
the cerebellum. As the large sensory root of tiie fifth lies 
on the petrous bone it expands into the Gasserian ganglion, 
which resembles in structure the ganglion on the po-sterior 
root of a spinal nerve. From this ganglion three large 
branches arise, named respectively the 1st, 2d, and 3d 
divisions of the ganglion. 

The Isf or Ophthalmic division is the upper sensory nerve 
of the face, and divides into three branches, which pass 
out of the cranial cavity through the sphenoidal fissure. By 
its lachirymiil branch it supplies the lachrymal gland, and 
the outer part of the skin and conjunctiva of the upper eye- 
lid ; by its fi'mtal branch, the inner part of the skin and 
conjunctiva of the upper lid, and the skin of the forehead; 
by its oaulomasal branch, it gives long ciliary nerves to the 
eyeball, and a nasal nerve to the mucous membrane of 
the nose, and the skin of the side of the nose. From the 
oculo-nasal nerve arises the long or sensory root of the 
ciliary ganglion, which lies in the cavity of the orbit, and 
which receives ^so a motor root from the third nerve, and 
a root from the sympathetic. This ganglion gives origin to 
the short dliary nerves for the eyeball. 

The M or Superior Maxillary division is the sensorj' 
nerve for the middle part of the face. It leaves the skull 
by the foramen rotundum, passes across the spheno-maxiUarj 
fissure, then lies in the canal in the floor of the orbit, fron 
which it emerges on the face through the infrarorbital 
foramen as the infra-orlital nerve. It gives off a small 
orbital branch to a small part of the skin of the temple, 

I. — tii 
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and tliat over tlic clicok bone ; denial brandies to tie teeth, 
in the upper jaiv j palpebral brandies to the slciu and con- 
junctiva of the lower eye-lid ; nasal blanches to the skm 
and mucous uieiubraue of the nose ; labiaX blanches to the 
elfin and mucous membrane of the upper lip. It also 
gives olF, when in the sphono-maxiHaiy fossa, sjj/tfjio- 
palatine branches, which form the sensory root of the 
spheno-jMlatine or MeclceVs gangbon This ganglion receives 
a motor root thiough tlio great petrosal nerve from the 
knee-shaped bend of the portio dura, and a sympathetic 
root from the carotid jilcxus, which runs along with the 
great petrosal, and forms with it the vidian neive. The 
ganglion gives origin to — a, an orbital bianch, which suppbea 
a layer of non-stri.pcd muscular fibres, described by H. 
Miiller and Turner as developed in connection with the 
pcno&toum of the orbit, where it covers the sphcno-maxillary 
fissure j &, upper nasal and naso-palatine branches to the 
raucous membrane of the noso and hard palate ; c, desemd- 
ing palatine branches to the raucous membrane of the hard 
and soft palate j d, pterygo-palatine to the mucous mem- 
brane of the upper part of the pharnyx. 

The 3d or Inferior Maxillary division passes out of the 
skull through the foiamen ovale, and as it does so is jomed 
by the motor root of the 5 th, By the junction a mixed 
nervG is formed, which is the sensory nerve for the lower 
part of the face, and the skin of the temple, and the motor 
nerve for the muscles of mastication. Immediately after 
passing through the foramen this nerve divides into a 
small and large division, in each of which motor and 
sensory fibres are found. The small division supplies motor 
wasticatory branches to the masseter, temporal, external, 
and intend pterygoid muscles ; but further it_ gives off a 
long huccal branch, which, though often described as the 
motor nerve for the buccinator muscle, is really a sensory 
nerve for the skin and mucous membrane of the cheek 
The sensoiy nature of this nerve is proved, not only by 
physiologic^ and pathological experiments, but by tracing 
its fibres through the buccinator muscle to the mucous 
membrane. Turner has also recorded two cases in which 
the long buccal nerve arose as a branch of the sensory 
superior maxillary nerve. The large divkhn separates 
into three branches — a, aurieulo-temporal, which ascends to 
supply the parotid gland, the skin of the auricle, external 
meatus, and temple, and the temporo-maxillaiy joint ; b, in- 
ferior dental, which enters the dental canal in the lower jaw, 
and supplies the lower set of teeth and the sidnand mucous 
membrane of the lower lip; it also gives off a mylo-hyoid 
branch to the mylo-hyoid and anterior belly of the digas- 
tric muscle; c, lingual or gusitatiyry, which runs forward 
along the side of the tongue to end in the filiform and 
fungiform papOlse of its mucous membrane. The lingual 
branches are sensory nerves of touch, though some physiolo- 
gists believe that they are also nerves of taste. Connected 
^vith the branches of the inferior maxillaiy division are 
two small ganglia, which, like the ciliary and spheno-pala- 
tine ganglia, axe of a greyish colour, contain nerve cells, 
and receive roots from motor, sensoiy, and sympathetic 
nerves. The submaxillary ganglion lies under cover of the 
mylo-hyoid muscle, and receives a root from the motor 
chorda tymjjani nerve, a root from the sensoiy lingual, and 
a sympathetic root. It gives branches to the sub-maxillary 
and sublingual salivary glands. The o^^c ganglion lies close 
to the Eustachian tube, and receives a root from the mus- 
cular nerve to the internal pterygoid, a root from the 
sensory auriculo-fcemporal, and a sympathetic root. It also 
receives the small petrosal nerve, by which it is connected 
to the knee-shaped bend of the portio dura and to the 
glosso-pharynged nerve. It supplies the tensor tympani 
and tensor palati muscles. The branches of the thz'ee ^vi- 
eions of the fifth cranial nerve, which pass to the skin of 


the temple, forehead, and face, freely communicate with 
the blanches of the portio dura, which supply the muscles 
situated in those regions. 

The Glosso-jiharyngeal or uppermost division of the eighth 
nerve springs out of the side of the medulla oblongata 
between the ohvaiy and restiform. bodies; its roots arise 
from two small masses or nuclei of grey matter in the floor 
of the 4th ventricle. The nerve passes out of the skuU 
through the jugular foramen, where it possesses two small 
ganglia, named jugular and petrous. It then passes 
across the side of the neck and gives off carotid branches, 
which run along the mternal carotid artery ; pharyngeal 
branches to the mucous membrane of the jzhaiynxj tonsil- 
Hie branches to the tonsil and soft palate; glossal 
branches to the base of the tongue and the circumvaUate 
papill®, which branches are unquestionably nerves of the 
special sense of taste; musesdar branches to the stylo- 
pharyngeus and perhaps the constrictor muscles. Through 
the jugular and petrous ganglia the nerve communicates 
with the vagus and sympathetic. The petrous ganglion 
gives off the tympanic branch or ne^-ve of Jacobson, which 
enters the tympanic cavity, supplies its mucous membrane, 
and gives off three communicating branches — one to the 
sympathetic; a second to the great petrosal, and through it 
to the knee-shaped bend of the facial; a third to the small 
petrosal, and through it to the otic ganglion. 

The Fneumogastrie or Vagus is the middle subdivision 
of the eighih cranial nerva It springs out of the side of the 
medulla oblongata, between the olivary and restiform 
bodies ; its roots arise from a nucleus of grey matter in 
the floor of the 4th ventricle, which nucleus, along with 
those for the glosso-phaiyngeal nerve, is in series with the 
posterior cornu of grey matter in the spinal cord. It goes 
through the jugular foramen, is joined by the inner divi- 
sion of the sp^al accessory which is its motor root, then 
passes down the side of the neck, enters the thorax, reaches 
the outer wall of the oesophagus, accompanies that tube 
through the diaphragm, and terminates in the wall of the 
stomach. The left nerve lies on a plane anterior to the 
right : it crosses in front of the arch of the aorta, and is dis- 
tributed to the anterior wall of the stomach, whilst the right 
nerve supplies the posterior wall. Each nerve possesses 
high in the neck two enlargements, named upper and lower 
ganglia. The branches of the vagus are numerous and im- 
portant The upper ganglion gives origin to tlie auricular 
branch, which traversing a small canal in the petrous tempo- 
ral bone, is distributed to the skin of the back of the auricle. 
The lower ganglion gives origin to — a, the pharyngeal 
branch, which forms a plexus with the glosso-pharyngeal 
and sympathetic nerves, from which the muscles of the 
pharynx are supplied; 5, the superior laryngeal, which 
divides into an external branch to supply the crico-thyroid 
muscle, and an inte)'nal,'vrhiGa. pierces the thyro-hyoid mem- 
brane, and supplies the mucous lining of the larynx and the 
mucous covering of the epiglottis. The trunk of the nerve 
gives origin to — a, the reimrenilaryngealbrauch, which on 
the right side turns round the subclavian artery, and on the 
left round the arch of the aorta, and ascends to the larynx to 
supply its intrinsic muscles except the crico-thyroid ; &, 
cardiac biunches, which arise from the nerve partly in the 
neck and partly in the chest, and join the great cardiac 
plexus for the heart ; c, pulmonary branches, which arise 
in the chest, pass into the substance of the lungs, and form 
along with the sympathetic an anterior plexus in front of, 
and a posterior plexus behind the root of the lung ; c?, 
oesophageal branches, which supply the coats of the 
oesoph^us; e, gastric branches, which supply the coats 
of the stomach, and give important offshoots to the great 
solar plexus of the sympathetic situated at the pit of the 
stomach. 
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Desobiptivb Anatomy op the Sympathetic Nervous 
System. 

Sympathe- The Sympathetic Nervous System consists of a pair of 
ho nervous ganghated cords, situated one on each side of the spinal 
system. column ; of three great gangliated prevertebral plexuses 
situated in the thoracic and abdominal cavities ; of nume- 
rous smaller ganglia lying more especially in relation vrith 
the thoracic and abdominal viscera ; of multitudes of fine 
distributory nerves. 

Gangliated Each Gangliated Cord of the sympathetic extends along 
cord and the side of the spine from the base of the skull to the 
branches, coccyz. In the neck it lies in front of the transverse 
processes of the vertebrae ; in the thorax, in front of the 
heads of the ribs ; in the abdomen, on the sides of the verte- 
bral bodies; and as it descends in front of the sacrum it 
approaches its fellow, so that in front of the coccyx the two 
are united in a single ganglion, the ganglion irwpar (Fig. 
66, c). Each cord consists of a number of ganglia unhied into 
a continuous cord by mtermediate nerves. As a rule, the 
ganglia e^ual in number the vertebras of the region. Thus, 
in the sacral region there are five ganglia, in the lumbar 
five, and in the thorax twelve ; but in the neck there are 
only three, named superior, middle, and inferior; of these 
the superior is very large, and represents without doubt 
several smaller gangha. From the superior cervical ganglion 
the cord is prolonged upwards by an atcending or cranial 
offshoot through the carotid canal into the cranial cavity, 
and forms a plexus around the internal carotid artery, both in 
the carotid canal, named the carotid plexus, and in the inner 
wall of the cavernous sinus, named the cavernous plexus. 
Through branches derived either directly or indirectly from 
these plexuses the sympathetic roots for the ciliary and 
spheno-palatine ganglia, described in connection wi& the 
^th nerve, are derived, 

From the gangliated cord and its ascending or cranial 
prolongation a communicating and a distributory aeries of 
branches are derived. 

By the Gomnmicating branches this portion of the 
sympathetic is connected with most of the cranial and 
with the anterior divisions of aU the spinal nerves, so as to 
bring the cerebro-spinal and sympathetic systems into dose 
anatomical and physiological relation with each other. 
It is important also to observe that each communicating 
branch contains not only non-meduUated nerve fibres from 
the sympathetic system to the cerebro-spinal nerves, but 
medullated fibres from the cerebro-spinal to the sympa- 
thetic, BO that a double interchange takes place between 
the two systems. The cranial prolongation of the sympa- 
thetic and the superior cervical ganglion communicate with 
the 3d and 4th nerves, the Gasserian ganglion of the 6th, the 
Cth, the portio dura of the 7th, the glosso-pharyngeal and 
pneumogastrio of the 8th, and the 9th cranial nerves, and 
with the anterior divisions of the four upper cervical spinal 
nerves. The middle cervical ganglion communicates with 
the 6th and 6th cervical nerves, the inferior cervical gan- 
glion with the 7th and 8th cervical nerves, the twelve 
thoracic ganglia with the series of intercostal nerves, the 
five lumbar ganglia with the series of lumbar spinal nerves, 
the sacral and coccygeal ganglia with the sacrd nerves and 
the coccygeal nerve. 

The Distributory branches of the gangliated cord are as 
follows of, Pharyngeal branches from the superior cervical 
ganglion, which join the pharyngeal branches of the glosso- 
pharyngeal and pneumogastrio nerves, to form pharyn- 
geal plexus, which supplies the muscles and mucous 
membrane of the pharynx, 6 , Articular branches from the 
upper thoracic and the lumbar ganglia to the articulations 
between the adjacent vertebrse. c, Pulmmry branches from 
the 3d or 4th thoracic ganglia, which join the posterior 
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pulmonary plexus, d, Yaso-tnotor branches ornervi molles, 
which supply the muscular coat of the arteries : those which 
arise from the cramal prolongation of the superior cervical 
ganglion supply the internal carotid artery and its branches 
to the brain and eyeball: those which arise from the 
superior cervical gangha itself supply the external carotid 
artery and its branches; from the branch accompanying 
the facial artery the submaxilliary ganghon derives its 
sympathetic root; from that accompanying the middle 
meningeal artery the otic ganglion derives its sympathetic 
root : the vaso-motor nerves w^hich arise from the middle 
cervical ganghon supply the inferior thyroid artery, and pass 
to the thyroid gland . the vaso-motor branches of the inferior 
cervical ganglion supply the vertebral and basilar arteries and 
their several branches, which pass to the spinal cord and 
the hinder part of the encephalon. Vaso-motor nerves also 
arise from the thoracic ganglia, which pass to the thoracic 
aorta, from the lumbar ganglia to the abdominal aorta, and 
from the sacral ganglia to the middle sacral artery ; the 
ganglion impar gives branches to a peculiar vascular struc- 
ture, named the coccygeal body, developed iu connection 
with the end of the middle saci^ artery ; a body of similar 
structure, called int&rcaroiic body, situated in the angle of 
bifurcation of the common carotid artery, receives branches 
from the superior cervical ganglion, e, Cardiac branches 
from the superior, middle, and inferior cervical and the 1st 
tbor fi <»ic ganglia, which pass into the thorax to join the pre- 
vertebral cardiac plexus, f. Splanchnic branches as follows : 
greai splanchnic nerve, by the union of branches from the 
thoracic gangha, the 3d to the 10th inclusive; it pierces the 
crus of the diaphragm, and passes to the prevertebral solar 
plexus; mall splanchnic nerve, also to the solar plexus 
from the 10th or 11th thoracic ganglia ; smallest splanchnic 
nerve, from the 12th thoracic ganglion to the renal plexus. 
g, branches, from the lumbar and sacral ganglia 

to the prevertebral hypogastno plexus. 

The Prevertebral Cardiac plexus (Ph XVII. c) is situated GsngliateJl 
at the base of the heart, and is divided into a superjidal 
part, which lies in the concavity of the arch of the aorta, 
and a de^ part between the aorta and trachea. It receives ^ 
the ca v diacr branches of the pneumogastrio and the cervical 
ganglia of the sympathetic. It contains collections of 
nerve cells and a dense plexiform arrangement of nervo 
fibres. It gives off branches to the heart, which wind 
around the surface of that organ and penetrate its muscular 
substance : on these branches minute ganglia are found 
whici regulate its rhythmical movements. Through these 
branches and the cardiac plexus the heart is brought into 
connection with both the cerebro-spinal and sympathetic 
Interns of nerves. The sympathetic apparently regulates 
its contraction, for when this nervo is stimulated the action 
of the heart is accelerated. The pneumogastnc again exer- 
cises an inhibitory or restraining influence on the contrac- 
tions of the organ, for when this nerve is irritated the 
activity of contraction is diminished, but when divided it 
is greatly increased. The cardiac plexus also sends offsets 
to the anterior and posterior pulmonary plexuses for the 
supply of nerves to the lungs. 

The Prevertebral Solar or Epigastric plexus is situated at 
the pit of the stomach around the coeliac axis, a branch of 
the abdominal aorta. It receives the great and small 
splanchnic nerves from the thoracic gangUa of the sympa- 
thetic, and some of the terminal branches of the pneumo- 
gastric nerve, It contains large collections of nerve cells, 
which form the two semilunar ganglia, and a dense plexi- 
form arrangement of nerve fibres. It gives origin, either 
directly or indirectly, to numerous plexiform branches, 
which accompany, and are named after, the abdominal 
aorta and its various branches given off to the walls and 
viscera of the abdomen proper. In this manner, not only 
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do tho arteries wliich supply the abdominal viscera receive 
their va» 3 -raotor nerves, but the muscular and mucous 
coats of the stomach, intestines, gall bladder, bile ducts, 
ureters, and seminal ducts, and the glandular structures of 
the liver, pancreas, kidneys, spleen, and supra-renal cap- 
sules. It is important also to observe that these plexuses 
of distribution not unfrequently contain small ganglia, 
and the branches which supply the mu-scular coat of the 
stomach and intestines have minute microscopic ganglia, 
with stellate nerve cells lying amidst them. The distiibu- 
tion of the pneumogastiic nerve to the stomach, and its 
connection with the solar plexus, enables that nerve to 
stimulate its peristaltic contraction, and, according to some 
experimenters, that of the small intestine also ; but the 
precise action of the sympathetic on these organs is still a 
disputed question. 

The Prevertehral Ilypogastric plexus Ls situated in front 
of the last lumbar vertebra. It receives branches from the 
lumbar ganglia of the sympathetic, and from the plexus 
surrounding the abdominal aorta.. It divides into two 
parts, which lie one on each side of the rectum, and are 
called the pelvic plexuses j these plexuses are joined by 
branches from the sacral ganglia of the sympathetic, and 
from the 3d and 4th sacral spinal nerves, and contain 
small gangliform collections of nerve cells. From the 
pelvic plexuses numerous plexiform nerves arise, which 
accompany the internal iliac artery and its branches to the 
walls and viscera of the pelvis, and are named after them. 
These nerves not only supply the vaso-motor nerves for 
these blood-vessels, but also the muscular coat and mucous 
membrane of the bladder, rectum, and urethra, besides 
tile prostate gland in the male, and the uterus and vagina, 
and in part the ovary, in the female ; in connection with 
their distribution to these viscera, minute ganglia are 
found lying amidst the nerves, the nerve cells in which 
act undoubtedly as centres of reinforcement for the origin 
of additional nerve fibres. 

From the distribution of the branches of the gangliated 
cord of the sympathetic, and of tho gangliated prevertebral 
plexuses, it will be seen that this nerve is especially related 
to the blood-vessels and to the viscera. contained within 
the great cavities of the body. As the cerebro-spinal sys- 
tem is engaged in the supply of nerves to the volunt^ 
muscles, the sympathetic is the medium of supply for the 
involuntary muscular apparatus, both in the coats of the 
vessels and in the walls of the hollow viscera. But 
though the vaso-motor nerves branch from the sympathetic 
ganglia, it must not be supposed that they have no con- 
nection with the cerebro-spinal system. The communicat- 
mg branches between the sympathetic ganglia and the 
anterior divisions of the spinal nerves establish a connection 
between them and the cerebro-spinal nervous axis. By 
recent experiments, the tract of transmission of the vaso- 
motor fibres has been traced along with the anterior roots 
of the spinal nerves, through the lateral columns of the 
cord to the medulla oblongata, in which the vaso-motor 
nerve centre lies a little to one side of the mesial plan^ 
above the calamus scriptorius. In the distribution of the 
sympathetic to the glandular viscera, not only is it im- 
portant to attend to their terminations in the muscular 
coat of the blood-vessels of the glands, but the termina- 
tion of the nerves in connection with the secreting cells 
themselves must be taken into consideration. The com- 
munications between the cerebro-spinal and sympathetio 
systems, not only through the spinal nerves, but also 
through the pneumogastric, are to be kept in mind in con- 
nection with the effects produced by varying mental con- 
ditions on the secretions of the glands. 


Organs of Sense. 

The organs of sense are the organs through the interino 
diation of which the mind becomes cognisant of the appear 
ance and properties of the various objects in the external 
world. These organs are severally named nose, eye, ear, 
tongue, and skin. For the excitation and perception of a 
sensation three sets of structures are necessary: a, a 
peripheral end-organ j a sensory nerve ; c, a central 
organ. The peripheral end-organ is the part of the appa- 
ratus to which tho stimulus necessary for the production of 
the sensation is applied. This stimulus causes nervous 
impulses to be propagated from the end-organ along the 
fibres of the sensory nerve to the central organ, in w^hich 
that norve terminates at its central extremity. These ner- 
vous impulses occasion molecular changes in the nerve cells 
of the brain, and the mind becomes conscious of a sensation. 

The shape and construction of each organ of sense is adajited 
to the application of the stimulus required for the produc- 
tion of the particular sensation to which the organ is sub- 
servient. Each organ of sense possesses its own character- 
istic form of end-organ. The touch corpuscles of the skin, 
the end bulbs found in several mucous membranes, and the 
Pacinian corpuscles, are the end-organs occurring in their 
several localities; they have the peripheral ends of the 
sensory nerves terminating in their substanee, and the 
axial cyhnder of the nerve fibre ends in their interior. 

The rods and cones of the retina, the rods of Corti in 
the cochlea, the olfactory cells of the nose, and the gus- 
tatory bodies in the tongue, are the end-organs belong- 
ing to their several organs of sense; the sensory nerve 
fibres wliich terminate in relation with them have not 
yet, however, been traced into actual continuity with 
their substance. A stimulus, whatever may be its nature, 
applied to any organ of sense can excite only that kind of 
sensation for the production of which the organ is subser- 
vient. Thus a stimulus applied to the eye, whether it be 
the natural stimulus of the waves of light, the mechanical 
stimulus of a blow, or an electric stimulus, can only excite 
the sensation of light. Stimuli applied to the ear can only 
excite the sensation of sound, and in like manner with the 
other senses. In studying the anatomy of the organs of 
sense the arrangement of numerous accessory structures, 
which assist either in conducting stimuli or in modifiying 
their effects, the arrangement and structure of the peripheral 
end-organs, end the origin, course, and distribution of the 
sensory nerves, will have to be considered. 

Tie Nose or organ of smell is a large cavity situated in TTo-se 
the face, between the orbits, above the mouth, and below 
the cribriform plate of the ethinoid bone. Tt communicates 
by the mienor ?iares, or nostrils, with the external atmo- 
sphere, by tbepcstmer mres with the pharynx, and through 
it with the larynx, trachea, and lungs. It is the proper 
entrance to the respirator passage, is accessory to tho pro- 
duction of the voice, aids in the sense of taste, and forms 
one of the most important features of the face. It is sub- 
divided into a right and a left chamber by a vertical mesial 
partition, the septum rmi, so that the nose is a double 
organ in the same sense as the eyes or ears are double. 

The walls of the cavity of the nose are formed partly of 
bone and partly of cartilage. The osseous walls are referred 
to on page 826. The cartilages form the point, the al®, and 
a part of the septum nasi The TMsial or septal cartilage is 
triangular in slrape, and fiia into the interval between the 
vomer, the mesial plate of the ethmoid, and the nasal spine 
of the superior maxilla. Anteriorly and inf eriorly its border 
IS free, projects on to the face, and forms the columna of 
tile nose. The lateral cartilages form the tip and alse. 

On each side is an upper lateral cartilage attached by its 
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outer inargiu tu the free edge of the uosul bune and aupe- 
rior maxilla, whilst by its inner it is continuous with the 
anterior border of the septal cartilage. The Imer lateral 
cartilage curves inwards upon itself, touches its fellow in 
the mesial plane at the tip, and fonns the anterior and 
lateral boundary of the orifice of the nostril. It is con- 
nected by fibrous membrane above to the upper lateral 
curtilage, and behind to the anterior edge of the superior 
maxilla. In this membrane two to five small cartilaginous 
plates, ciilled the epactal cartilageSy are often found 
imbedded. The skin of the nose which covers the lower 
lateral cartilages contains numerous sebaceous follicles, 
which open by comparatively large orifices on the surface. 
It is closely connected to these cartilages, and to the 
muscles of the alaj. The lower lateral cartilage forms the 
wall of the vestibule or entrance to the nasal chamber, and 
the vestibule is lined by a prolongation of the integument, 
which is studded with numerous short hairs or vibrissa;. 
Each nasal chamber is lined by a mucous membrane called 
the pituitary or Schneiderian, This membrane is prolonged 
into the meatuses and the air sinuses which open into 
them; posteriorly it is continuous with the mucous lining 
of the pharynx, and anteriorly it blends with the cutaneous 
lining of the vestibule. The pituitary membrane is thick 
and soft, and diminishes the size of the meatuses and the 
openings of the air sinuses as seen in the skeleton. The 
mucous membrane is divided into a respiratory and an 
olfactory region. The respiratory region corresponds to the 
floor of the nose, to the inferior turbinated bone, and to 
the lower third of the nasal septum. It is covered by a 
ciliated columnar epithelium, and contains numerous race- 
mose glands for the secretion of mucus or pituita. It is 
also vascular, and the veins which ramify in it have a 
plcxiform arrangement. The mucous lining of the air 
sinuses is also ciliated, but almost devoid of glands, except 
in the antrum, in which region the glands sometimes dilate 
into cystic tumours. 

The olfactory region is the seat of distribution of the 
olfactory nerve and of its peripheral end-organs. It corre- 
sponds to the roof of the nose, to the superior and middle 
turbinals, and the upper |rds of the septum 
The mucous membrane is thick, soft, easily 
destroyed, of a yellowish brown colour, and 
blended with the periosteum. When vertical 
sections through this membrane are examined 
microscopically the tubular glands discovered 
by Bowman may be seen in its vascular con- 
nective tissue layer. These glands contain 
roundish secreting cells with yellowish-brown 
pigment-stained contents. The epithelium is 
cylindrical, but not usually ciliated, though 
patches of ciliated epithelium cells are said 
to occur in man. Long, slender, and even 
branched processes proceed from the deeper 
end of each cell towards or even into the sub- 
epitheliai connective tissue. The cells usually 
coutain pigment granules. Between the epithe- 
lium cells the characteristic olfactory cells of 
Sdiultze are situated. Each olfactory cell con- 
sists of a globular or fusiform body, from which oUactorr mu- 
two long processes arise : one, the peripheral 
proccw, passes vertically between the adjacent UicUiun 
(^lindiical epithelium cells to the free surface mii; 
of the mucous membrane: in amphibia, rep- 
tiles, and birds it projects beyond the plane hcom prarem. 
of the epithelium as a simple hair-like struc- > 

ture, or subdivided into several slender ** olfactory hairs;” 
in fish and mammals, man inclosive, it end^ without form- 
ing s hair-like prolongation, on the gener^ plane of the 
miimms surfare. The second nr eetUrtd process of the olfac- 
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tory cell extends towards the sub-epithelial connective 
tissue : it is finer than the peripheral process, and has not 
unfrequently a varicose appearance like a nerve fibre. 

In the description of tho dcvelopmentof the brain (p. 8G4), 
the origin of the olfactory bulb and jwduncle from the 
hemisphere vesicle was referred to. In tlio adult brain tlie 
olfactory peduncle is in contact with the under surface of 
the frontal lobe. It is a white baud, which divides in 
front of the locus j)crforatus anticus into three so-called 
roots of the olfactory nerve. The external or long root 
passes outwards across tho Sylvian fissure to the gyrus 
hippocampi, and perhaps also to the insula : a few fibres 
are continuous with the anterior commissure; but in 
mammals, where tho olfactuiy i)eduncle forms a good- 
sized lobe, it receives many fibres from the commissure. 

The middle or grey root contains wliitu fibres which 
proceed from the cori>u8 striatum. Tho vdernal or 
short root has been traced into tlie anterior cud of the 
gyrus fornicatus; hence the inner and outer roots of 
the olfactory peduncle are connected with tho anterior 
and posterior extremities of the arch-shaj)ed gyi'us, The 
olfactory bulbs rest on tho upper surface of tho cribri- 
form plate of the ethmoid, one on each side of the 
crista galli. Tho bulb consists both of grey and white 
matter, and sometimes retains the central cavity lined by 
a ciliated epithelium. The grey matter contains fusi- 
form and pyramidal nerve colls imbedded in tjcuroglia (the 
stratum gelatinosum of L. Clarke). Between it ajid the 
central cavity is tho white matter formed of nerve fibres 
interspersed with “ granules, " similar to those seen in 
the rust coloured layer of tho cerebellum. Between the 
grey matter and the surface is the stratum gkmerulosum of 
Meynert, which ajtparently consists of coils of tho olfactory 
nerve fibres with interspersed “ granules, ” The olfactory 
nerve fibres Umu tho first pair of cranial nerves or nei-ves of 
smell; they leave these glomeruli in from 15 to 25 bundles, 
and enter the roof of the nose through t]»e holes in the cribri- 
form plate (PI. XIX. figs. 1, 2); they lie in grooves in the 
bones of the olfactory region, and form a network from which 
bundles of fine non-nieduUated fibres arise that enter the 
mucous membrane and run between the glands into the 
epithelial layer. These nerves have a varicose appearance, 
and though their terminations have not been precisely 
ascertained, it is believed that they are connected with 
the central ])roces8C8 of the olfactory cells, which cells are 
therefore regai'ded as the peripheral end-organs of the 
olfactory nerve fibres. The raucous membrane of the nose 
also receives branches from tho Ist and 2d divisions of the 
5th cranial nerve. Their mode of termination in that 
membrane is nut known, but they are associated with tho 
sense of touch, and not with the special sense of smell 

The Eyeball, globe of the eye, or organ of vision, is a ICjiUll 
complex optical apparatus situated in the cavity of the 
orbit, imbedded to a large extent in loose fat, and with 
several muscles attached to it. Its form approximates to 
the spheroidal, but it actually consists of segments of two 
spheres, the {wstorior of which is the larger. 

The eyeball consists of three coats or tunics, which 
enclose three translucent refractiug media. The first or 
external coat consists of a posterior, white, opaque pert, 
the sclerotic, which corresponds in its area with the posterior 
larger segment of the ball, and of an anterior, tn^ucent 
part, the cornea, which corresponds in its area with the 
anterior smaller segment of the eyeball Piercing the 
sclerotic coat is the optic nerve, which enters the ^obe 
about |th inch to the nasal or inner side of its antero- 
posterior axis. The second or middle coat, or tunica 
Tasculosa, consists of a posterior part or ckorc^, the area 
of which oorreejMDds almost exactly with tho selerrtif; 
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tliis coat possesses anteriorly numerous folds, tlie ciliary 
pj’ocesscs, wliicli are continuous vitK tlie ins, a structure 
whicli lies beMnd the cornea. The third or internal or 
nervous coat is named the retina, and in it the optic nerve 



Tja 77.— Diagi animatlc section thiough the eball. conjunctiva, co, eoi nen; 

S«, sclerotic; cA, choroid, pc, ciliury pioeesses, me, ciliary muscle, 0, ojitic 
nerve; K, retina, I, ins; «?. anterioi chambei of aiiucous hunioui ; L, lens; 
V, vitreoua body; Z, zonule of Zinn, the ciliary process beinf? removed to show 
it; p, canal ot i’etit, m, yellow spot. The (lotted Ime behind the cornea re- 
presents Its posteuor epithelium. 

terminates. The enclosed refracting media occupy the 
axis of the globe, and are named from before backwards 
the aqueous hmour, crystalline lens, and vitreous hody. 
Sclerotic The Sclerotic coat, called from its white appearance the 
coat. white of the eye, is a firm, unyielding fibrous membrane, 
which forms the posterior fthe of the outer coat of the 
eyeball. It is thicker behind than in front, and where 
pierced by the optic nerve it has a cribriform structure, as 
the bundles of nerve fibres do not pass through one large, 
but several small openings. The sclerotic consists of the 
white fibrous form of connective tissue, intermingled with 
a small proportion of elastic fibres. The bundles of white 
fibres lie in two directions; some pass in the meridian of 
the globe from the optic nerve towards the cornea, others 
lie parallel to its eq^uator. The sclerotic is joined by 
accessory fibres behind, derived from the perineurium of 
the optic nerve, where the nerve pierces it ; and in front 
from the tendons of the recti and obliqui muscles, which are 
inserted into it. In the cetacea the sclerotic possesses extra- 
ordinary thickness. In fish and amphibia it consists largely 
of cartilage, and in birds a ring of bone is developed around 
its anterior margin. It is the protecting coat of the eyebaU. 
Cornea.. The Cornea forms the translucent anterior |th of the 
outer coat of the eyeball. It is almost circular in form, 
and is blended at its circumference with the anterior border 
of the sclerotic. Its anterior surface is convex, and covered 
by the conjunctival epithelium. The foiward projection 
of the cornea is always greater in young than in aged 
persons. Its posterior surface is concave, and bounds the 
chamber in which the aqueous humour is contained : if the 
chamber be punctured, and the humour evacuated, the 
cornea loses its translucency, its tension, audits forward con- 
vexity, and becomes flaccid and opaque. It has considerable 
thickness, and can be readily split up into lam i nae , Wlieii 
antero-posterior sections are made through it and the 
epithelium on its anterior and posterior surfaces, four 
distinct series of structures may be seen, viz., the anterior 
epithelium, the proper tissue of the cornea, the posterior 
elastic lamina, and the posterior epi-(endo)-theliuni. 

The anterior epithelium of the cornea, often called the con- 
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junctival epithelium, is stratified. The deepest layer, which 
lies next the cornea, is formed of elongated cells, which lie 
vertically to the plane of the surface of the cornea. The 
more superficial layers arc squamous cells, often with fluted 
surfaces and serrated or spinous edges. The intermediate 
layers are irregular in shape, and often possess, as Cleland 
pointed out, long digitate processes, which interlock with 
those of the adjacent cells. 

The proper tissue of the cornea is a modified form of 
connective tissue, 'When examined fresh it appears as if 
perfectly homogeneous, but after a time, and more espe- 
cially if hardened in alcohol, chloride of gold, and other 
reagents, it is seen to consist of cells and an intercellular 
matrix. The cells consist of two kinds,— those which 
belong to the cornea, and those which have migrated 
into it. The proper cornea cells or cornea corpuscles were 
first seen by Toynbee, and have been carefully studied 
by numerous subsequent observers. They are large stel- 
late, flattened cells, and lie with their surfaces parallel to 
the surfaces of the cornea ; they possess many branching 
processes, and the processes of adjacent cells anastomose 
to form a cell network. They consist of nucleated masses 
of protoplasm, which Kiihne showed to be contractile, and 
are apparently destitute of a cell wall. In vertical sections 
through the cornea the corpuscles seem as if shaped like 
elongated spindles. The migrating cells of the cornea were 
first seen by Von Becklinghausen. They resemble white 
blood corpuscles, and possess active amoeboid movements, 
so that they can wander through the corneal tissue. In a 
healthy cornea they have migrated out of the marginal 
blood-vessels; but in an inflamed cornea, where their num- 
ber is greatly increased, they are in part white corpuscles 
derived from the blood, and in part produced by prolifera- 
tion of the proper cornea corpuscles. The intercellular 
matrix of the cornea consists of a laminated substance, the 
lamellm being arranged parallel to the surfaces of the cornea. 
The lamellae consist of fasciculi of extremely delicate fila- 
ments ; immediately under the anterior epithelium the 
fasciculi decussate WTth each other, and at the circumference 
of the cornea the fascicuh run into the connective tissue of 
the sclerotic. Bowman described a translucent structureless 
layer or anterior elastic lamina between the conjunctival 
epithelium and the cornea proper, but it is doubtful if this 
layer exists as a constant arrangement. Bowman and 
other observers have injected tubular spaces in the cornea 
which are apparently situated between the lamellie. The 
exact nature of these spaces is somewhat doubtful, but 
Thin believes them to be lymph- vessels traversing its sub- 
stance, for he has seen an endothelial lining similar to the 
endothelial cells of the lymphatics. It is probable that 
these spaces serve as the channels for the migrating cor- 
puscles to wander through. Thin also describes the proper 
cornea corpuscles as lying in lacunse, which communicate 
with each other and with the lymph-vessels. The postei'ior 
elastic lamina forms a distinct translucent, structureless 
layer adherent to the back of the proper tissue of the cornea, 
from which it may he stripped off without much difficulty. 
When torn across, the edges curl inwards towards the 
■corneal tissue. It is from to th inch thick, and 
resists the action of various reagents. This lamina thins 
off at its circumference and splits into fibres, which become 
continuous with the pectinate ligament of the iris. 

The posterior epithelium of the cornea, also called the 
endothelium of the aqueous humour, forms a single layer of 
polygonal ceUs on the back of the posterior elastic I n.m ina, 
It is continuous with the endothehal covering of the pec- 
tinate ligament and of the anterior surface of the iris. 

The cornea is not in the adult traversed by blood-vessels, 
though in the foetus a layer of capillaries lies near its 
anterior surface. In the adult, however, the TuargiTi of 
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the cornea is penetrated by a zone of capillary loops derived 
from the arteries of the conjunctiva j these loops, according 
to Lightbody, are invested by perivascular lymph spaces. 
The venous canal of Schlemm runs round the circumference 
of the cornea, at the junction of its deeper layers with the 
sclerotic. Leber states that it is not a simple c.an.n.l, but 
a plexiform arrangement of veins. The nerves of the 
cornea first seen by Schlemm have been carefully examined 
by recent observers. They arise from the ciliary nerves, 
and enter the margin of the cornea in from twenty to forty 
fasciculi, which run from the circumference to the centre 
and to the anterior surface of the cornea, and give off 
numerous branches. The nerve fibres soon lose their 
medullary sheath, and branch j adjacent branches then 
communicate, and form plexuses which possess nuclei at 
the points of intersection of the nerves. From these 
plexuses delicate branches again arise, some of which 
penetrate between the cells of the anterior epithehum, 
whilst others end in the proper tissue of the cornea. 
Kuhne stated that tho terminal fibres ended in the cornea 
corpuscles, but this statement has not been confirmed. 

Choroid The Ohoroid coat forms the largest portion of the middle 
coat of the eyeball. It lies immediately internal to the 
sclerotic, and extends as far forward as the corpus mliare, 
or annulus albidus, where it forms the ciliary processes ; it 
is pierced posteriorly by the optic nerve. It has a deep 
black colour, from the numerous pigment cells it contains, 
and is abundantly provided with blood-vessels and nerves 
The Corpus dliare, or annulus albidus, is a greyish-white 
ring which surrounds the anterior border of the choroid 
close to the junction of the sclerotic and cornea. It consists 
of two portions — an external, the dkary mtiscle, which lies 
next the sclerotic, and an internal, the dliary processes 
(Plate XIX. fig. 4). These processes, about 80 in number, 
are folds, separated from each other by furrows which 
extend forwards in the meridional direction as far as the 
iris, and form collectively a zone-like plated frill around 
the circumference of the iris. On the one hand, they are 
continuous ivith the vasculo-pigmentary structures of the 
choroid ; on the other, with the vasculo-pigmentary struc- 
tures of the iris. 

Iris. The Iris is a circular, flattened disc-shaped diaphragm, 

situated behind the cornea, in front of the crystaUme lens, 
and bathed by the aqueous humour. By its circumference 
or ciliary boi-der the iris is not only continuous with the 
ciliary processes, but is connected by fibres, termed 
liyamerUum pectimtum, with the posterior elastic lamina of 
the cornea. The iris is the structure which gives the 
characteristic colour to the eye-blue, grey, brown, hazel, 
as the case may be. It is perforated at, or immediately to 
the inner side of, its centre by a circular aperture, the 
pupil, the size of which is regulated by the contraction or 
relaxation of the muscular tissue of the iris. 

Tho structure of the several divisions of the middle coat 
will now be considered. The Choroid coat has its inner or 
anterior surface formed by a distinct pngmmtary layer of 
hexagonal pigment cells (Fig. 43). In the eyes of Albinos, 
though the cells are present, they contain no pigment In 
many also, the pigment is absent from the inner 

surface, so that the choroid possesses a beautiful iridescent 
lustre, the tapetum, luddum. In ruminant animals and in 
the horse the iridescence is due to the reflection of the light 
by the bundles of the connective tissue stroma, but in cats 
from polygonal nucleated cells, which Schultze states con- 
tain double refracting crystals. Next the inner pigmen- 
tary layer is the lamina vitrea, the elastic layer of KdUiker. 
It forms a translucent membrane, described by some as 
structureless, but by KoUiker as faintly fibrous, which is 
intimately connected with the stroma of the choroid. The 
Ttrorm consists of a plexiform arrangement of bundles 


[ of connective tissue, in tho intervals between which nurae- 
I rous stellate pigment colls are situated, which give to the 
entire thickness of the choroid its black appearance. This 
stroma connects the outer surface of the choroid with the 
inner surface of the sclerotic, and forms the lamina fusca. 
Bamifying in the stroma are the blood-vessels and nerves. 
The vessels of the choroid are arranged in two layers. Next 
the lamina vitrea is a plexiform capillary layer, the meshes 
of which are so minute, and the vessels so compacted to- 
gether, as to give the appearance of avascular membrane, long 
known as the memhrana Ruyschiana. The capillaries radi- 
ate like minute stars from the terminal twigs of the choroidal 
arteries and veins. Tho choroidal arteries and veins form 
a layer external to the capillaries, i.e., next the lamina fusca. 
The arteries are the short posterior ciliary branches of the 
ophthalmic artery, which pierce the sclerotic close to the 
entrance of the optic nerve, and, running forwards in a tor- 
tuous manner, divide dichotomously before ending in the 
capillaries. The veins of the choroid are arranged in a 
series of remarkable whorls, named the venoe vorticosce, 
which receive the blood not only from the capillaries of the 
choroid proper, bat from those of the iris and ciliary body; 
they discharge their blood by means of from 4 to 6 veins 
into the ophthalmic vein. The dliary muscle is the greyish 
white structure which forms the outer part of the ediary 
body. It was at one time called the ciliary ligament, but 
its muscular nature was discovered almost simultaneously 
by Bowman and Briicke. It consists of smooth involuntary 
muscle, the fibres of which are arranged in two layers. 
The outer and thicker part of the muscle consists of fasci- 
culi, which arise close to the canal of Schlemm, i.e., opposite 
the junction of the sclerotic and cornea, and radiate from 
before backwards in the meridian of the eyeball, between 
the ciliary processes and the sclerotic. The inner part of 
the muscle forms a ring-like arrangement of fasciculi dose 
to the circumference of the iris, and is often called 
annular muscle of Muller. Iwanoff has shown that in 
long-sighted persons (hypermetropic) the annular musde 
is strongly developed ; whilst in short-sighted (myopic) 
eyes its fasciculi are very feeble. The Ciliary Processes 
have on their inner surface a black pigmentary layer of 
cells continuous with that of the choroid. The vitreous 
layer is also present, but according to H. Muller is no 
longer smooth but reticulated. The stroma does not con- 
tain so large a proportion of stellate pigment cells as in 
the choroid. The arteries have been carefully studied by 
Leber; they are the long posterior ciliary branches of the 
ophthalmic, and the anterior ciliary branches of the muscu- 
lar branches of the ophthalmic. They pierce the sclerotic, 
run forwards, and at the anterior border of the ciliary 
muscle form by their anastomoses the drculus arteriosus, 
which gives origin to the arteries for the ciliary processes 
and the iria The arteries for the ciliary processes are 
short, and divide into tortuous branches, which frequently 
anastomose, and form highly complex vascular plexuses, 
from which arise veins that join the venae vorticosae. 
Before the long ciliary arteries contribute to the formation 
of the arterial drde they send branches to the ciliaiy 
muscle, and recurrent branches to the anterior part of the 
proper choroid coat. 

The iris has its anterior surface covered by a layer of 
cells continuous with the endothelium of the aqueous 
humour. This layer is continuous at the pupillary border 
with a thick layer of cells filled with black pigment granules, 
the uvea, whi(^ covers the posterior surface of the iris, and 
is continuous at its ciliary border with the pigmentary layer 
of the ciliary processep. The connective tissue stroma of 
th.e iris also contains stellate pigment cells. The variations 
in colour of the iris in different eyes depends upon the dis- 
I tribution and amount of the pigment in the uvea and the 
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Btcllato cells: m dark-coloured eyes, both are filled with 
dark pigment granules ; whilst in light-coloured eyes the 
stellate cells of the stroma are either devoid of pigment or 
only faintly coloured. The ins contains numerous fasciculi 
of iiivuluntary or non-striped muscular fibre arranged in 
two directions. Circularly arranged fibres surround the 
aperture of the pupil, and form the sphincter muscle, by 
the contraction of which the size of the pupil is diminished. 
Smooth muscular fibres also i-adiate from the puiiillary to 
the cihary border of the ins and form the dilatator mu^e. 
The muscukr nature of these fibres in the human iris was 
long disputed, but was satisfactorily demonstrated in 1852 
by Lister. Jeropheef has also described circular fasciculi 
surrounding the ciliary border. In birds and reptiles the 
muscular tissue of the iris consists of transversely stiiped 
fi.bres. The arteries of the ms aiise from the circidus 
arteriosus, and run radially forwards towards the pupil, 
where they anastomose and form the circultts iridis inmor. 
They possess relatively thick external and muscular coats. 
The capillaries form a plexus not so compact as that of the 
choroid coat. The veins of the iris end m the venae vorti- 
cosaa In the foetus the pupil is closed in by a delicate 
membrane, mmhrana pupUlaris, into which the blood- 
vessels of the iris are prolonged. This membrane disap- 
pears by absorption during the later months of embryo Me. 
The nerves of the middle coat of the eyeball are the long 
ciliary branches of the ophtjialmic division of the 6th and 
the short ciliary branches of the cihary ganglion (PL XIX. 
fig. 7, f). They pierce the sclerotic near the optic nerve, 
and run forward in the lamina fusca of the choroid. They 
give off branches to the choroid which form in it a plexus 
in which H. Miiller found nerve cells. From this plexus 
delicate branches pass to the muscular coat of the choroidal 
artenes. The ciliary nerves then enter the cihary muscle, 
and form plexuses with interspersed nerve cells, from 
which branches pass to the muscular fibres. Other branches 
of the ciliary nerves enter the iris, and form plexuses, from 
which branches proceed to the muscular tissue. 

Retina, The Retina is the delicate nervous coat of the eyeball 
which lies immediately internal to the choroid, and extends 



from the place of entrance of the optic nerve as far forward 
as the ciliary processes, where it forms a jagged border, the 
(xra serraia. In the living eye it is translucent and colour- 
less, but shortly after death it becomes grey : it is soft and 
so easily torn that it is dMcult to display it in a dissection 
without injury. Its inner or anterior surface, concave 
forwards, is moulded on the vitreous body, and presents 
the following appearances ; — ^Almost exactly in the antero- 
posterior axis of the eyeball is a transversely oval yellm 
spdf about ^th inch in its long diameter, which amongst 
mammals is found only in man and apes, though, as Knox 
and Hulke have shown, it exists in reptiles; in the centre 
of this spot is a depression, the/m«a centralis; about ^-th 
inch to the inner side of the yellow spot is a slight, elevation, ' 
the papilla optica, which marks the disc-hke entrance of ^ 
the optic nerve into the retina ; here the fibres of the nerve 
radiate outwards and forwanis to the ora serrata, and 
blanches of the arteria centralis retivcB accompany then. 

The retina is highly complex in structure, and consists 


of nen'c fibres and cells, of peripheral end-organs, of con- 
nective tissue, and of blood-vessels, arranged in several 
layers. Max Schultze, who is the chief authority on the 
subject, recognises ten layers, but includes among these the 
layer of hexagonal pigment cells just described as the inner 
pigmentary layer of the choroid. If this layer be omitted, 
ninfl layers may then be recognised, and, following Schultze, 
be named from before backwards as follows:—!. Mem- 
brana limitaus interna , 2. Layer of optic nerve fibres ; 3. 
Layer of gangbon cells , 4, Internal granulated (molecular) 
layer, 6. Internal gi-aiiule layer; 6. External granulated 
layer; 7. External granule layer, 8. Membrana limitans 
externa ; 9. Bacillary layer (Fig. 78). 

The nervous elements of the retina wiU first be con- 
sidered. The optic nerve jUbres (2), where they pierce the 
sclerotic, as a rule lose the medullary sheath, and radiate 
outwards as non-meduUated fibres from the optic disc to the 
ora serrata immediately behind and parallel to the mem- 
brana limitans interna. These fibres vary greatly in size, 
and are frequently varicose. When any of the optic nerve 
fibres retain the medullary sheath the retina is there ren- 
dered opaque. Immediately behind the nerve fibres is the 
layer of ganglionic nerve cells (3). These cells are either bi- 
polar or multipolar. In the living eye the cell substance 
is hyahno and the nucleus transparent, but after death the 
substance both of the body of the cell and the processes 
assumes a fibrillated apiiearanco, like the axial cylinder of 
an optic neiwe fibre. One process, the central process, 
extends into the layer of optic neive fibres; and another, 
the peripheral, into the internal granulated layer. The 
intetnal granulated layer (4) contains the branching pro- 
cesses of the nerve cells, some of which apparently become 
continuous with an arrangement of excessively fine fibrils, 
probably nervous in their nature. These fibrils are inter- 
mingled with a delicate plexus of connective tissue. The 
inienml granule layer (6) contains numerous fusifonn 
nucleated enlargements, the so-called internal granules, 
arranged in superimposed strata; from each fusiform 
enlargement a fibre proceeds in two directions, one centrally 
into tbe internal granolated layer, and one peripherally into 
the external granulated layer. These fibres possess vari- 
cosities, and resemble the optic nerve fibres. The external 
granulated layer (6) is very thin, and consists of an ex 
panded network of minute fibres, with nuclei situated at 
the points of intersection of the fibres. Krause has called 
it the memlrana fenestrata. The exteirml granule layer 
(7) contains numerous fusiform nucleated enlargements, 
the so-called external granules, arranged in superimposed 
strata : from each enlargement a fibre proceeds in two 
directions, one centrally into the external granulated layer, 
and one peripherally through the membrana hmitans externa 
to the ba.cillaiy layer, where it becomes contmuous with 
the anterior end of either a rod or a cone, as the case may 
be. Hence these fibres of the external granule layer are 
called by Schultze rod and cone fibres, and the external 
granules are nucleated enlaigements of these fibres. These 
fibres possess varicosities like those of the internal granule 
layer. 

The lacillary layer (9) or membrane of Jacob consists 
of multitudes of elongated bodies arranged side by side 
like rows of palisades, and vertically to the surfaces of 
the retina. Some of these bodies are cylindrical, and 
are named the rods of the retina ; others flask-shaped, and 
named the cones of the retina : the rods equal in length 
the entire thickness of the bacillary layer ; the cones are 
shorter than the rods, and are interspersed at regular 
intervals between them ; the apex of each cone is directed 
towards, but does not reach, the plane of the posterior or 
choroid^ surface of the retina. The posterior or outer end 
rtf each red ra«Jts against the pigmentary layer of tbe choroid 
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The autorior or inner ends of both rods and cones are con- 
tinuous with the rod and cone fibres of the external granule 
layer, as already described. Each rod and cone is sub- 
divided into an outer strongly refractile and an inner feebly 
rcfractile segment By the action of various reagents the 
outer segments both of the rods and cones exhibit a trans- 
verse striation, and ultimately break up into doses. Hensen 
has described a longitudinal striation in the outer segments, 
and Bitter has stated that both in the outer and inner 
segments of the rods an axial fibre exists. Max Schultze 
has also seen the inner segments of both rods and cones 
longitudinally striped on the surface. Modifications in the 
relative numbers and appearances of the rods and cones 
have been seen in the eyes of various vertebrata. In birds, 
for example, the cones arc much more numerous than the 
rods, whilst the reverse is the case in mammals generally. 
In the cartilaginous fishes the cones are entirely absent ; so 
also, as Schultze has shown, in the bat, hedge-hog, and 
mole ; whilst in reptiles the bacillary layer is exclusively 
jomposed of cones. In all the vertebrata, except the 
mammalia, the twin or double cones described by Hannover 
probably exist. In the amphibia, lens-shaped bodies have 
been desenbed in the inner segments of the cones. The 
rods and cones are the peripheral end-organs in connection 
with the fibres of the optic nerve, and their apparent rela- 
tion to these fibres is as follows : — The optic nerve fibres 
are continuous with the central processes of the ganglion 
cells of the retina, the peripheral branching processes of 
which pass into the internal granulated layer, where they 
may possibly become continuous with the central processes 
of the inner granular layer. The peripheral processes of 
the inner granular layer enter the external granulated layer, 
but it is difficult to say whether or not they become con- 
tinuous with the central processes of that layer. There 
can, however, be no doubt that the peripheral processes of 
this layer are directly continuous with ^e rods and cones 
of the bacillary layer. The entire arrangement is sometimes 
called the ra^al nervous fibres of the retina. 

In addition to the nervous structures just described, the 
retina contains a delicate supporting connective tissue like 
the neuroglia of the brain and spind cord. Not only does 
it lie between the fibres, cells, and so-called granules in the 
several neivous layers, and form in them a radial arrange- 
ment of supporting fibres, but it constitutes the two limitary 
membranes of the retina, The memhram limitms exterva 
(8) is excessively thin, and appears in vertical sections 
through the retina as a mere line between the bacillary and 
external granular layers, continuous on the one hand with 
the connective tissue which passes for a short distance be- 
tween the rods and cones, and on the other with the connec- 
tive tissue framework of the external granule layer. 

The memhram limitans interna (1) covers the anterior 
surface of the retina, and lies next the vitreous body j its 
posterior surface blends with the radial arrangement of 
connective tissue between the optic nerve fibres, but its 
anterior or hyaloid surface, as J. C. Ewart has recently 
shown, possesses a mosaic appearance, like that of a layer 
of squamous endothelium. 

The yellow spot exhibits some structural differences from 
the rest of the retina. It owes its colour to the presence 
of yellow pigment deposited in the more anterior layers of 
the retina. Except at its central depression, the fovea 
centralis, it is thicker than the surrounding parts of the 
retina; but it is much softer, a condition which is due to 
the almost complete absence of the layer of optic nerve 
fibres, and a diminution in the amount of the supporting con- 
nective tissue; the membrana limitans interna is, however, 
relatively stronger, In the fovea centralis itself the rods of 
the bacillary layer have entirely disappeared, and are 
replaced by cohes which are distinguished by their dose 


arrangement, and the more slender form and increased 
length, especially of their outer segments. The external 
granule layer is w'ell marked, and the central fibres belong- 
ing to it, instead of passing vertically forwards, incline very 
obliquely or almost horizontally outwards to the mternal 
^nule layer, which, together with the layers anterior to it, 
is so thin as almost to have disappeared. In the yellow spot 
surrounding the fovea the bacillary layer is also composed 
of cones which are not, however, so slender or so long as 
at the fovea itself. The layer of nerve cells and the inner 
part of the external granule layer are thicker than in the 
rest of the retina. The yellow spot is the part of the 
retina most sensitive to light. 

At the ora serraia or anterior border of the retina the 
nervous layers, including the rods and cones, cease to 
exist The radial connective tissue and internal limiting 
membrana are present ; from the radial tissue a layer of 
cells is prolonged forward in contact with the deep surface 
of the ciliary processes as the pars ciliaris retinae. 

The retina is supplied with blood by the artena centralis, 
which, traversing the axis of the optic nerve, reaches the 
retina at the optic disc. In the retina it branches dicho- 
tomonaly in the nerve fibre layer, avoiding however the 
yellow spot, and its terminal twigs reach the ora serrata. 

The capill^es form in the more anterior layers of tho 
retina a distinct network, which does not enter the external 
granule and bacillary layers, but penetrates the yeUow 
spot, though not the fovea centralis. The blood is conveyed 
from the retina by the central vein which accompanies the 
artery in the optic nerve, and opens either into the 
ophthalmie vein or directly into the cavernous sinus. Tho 
veins and capillaries of the retina have been described by 
His as completely invested by perivascular lymphatic 
sheaths, whilst the arteries only possess such sheaths for a 
limited part of their course. 

The Optic Nerve itself passes from the orbit through the Nerve of 
optic foramen into the cranial cavity, where it arises from 
the optic commissure. This commissure is a flattened band 
formed by the junction of the two optic tracts. Each tract 
winds backwards around the tuber cinereum and crus 
cerebri to arise from the optic thalamus, corpora qnadrige- 
mina, and genicnlata ; and some observers also state that 
it derives fibres from the tuber ciuereum and lamina dneroa. 

In the commissure an interchange takes place between the 
fibres of opposite nerves and tracts, so that not only does 
an optic nerve contain fibres derived from the tract on its 
own side, but from the opposite tract, and it has even been 
stated that fibres pass across the commissure from one optic 
nerve to the other, and from one optic tract to the other. 

The Aqueous Su'tnouri& a limpid watery fluid, containing Eefracting 
a little common salt in solution, which occupies the space media, 
between the cornea and the front of the crystalline lens. ' 

In this space the iris lies, and imperfectly divides it into 
two chambers, an anterior and a posterior, which commu- 
nicate with each other through the pupiL The anterior 
dhamber, of some size, is situated between the iris and 
cornea ; but as the iris is in contact with the front of the 
lens, the posterior chamber is reduced to a mere chink 
between the circumference of the iris and that of the lens. 

The Crystalline Lens is situated behind the iris and 
pupil, and in front of the vitreous body. It is a trans- 
parent bi-convex lens, with its antero-posterior diameter ^d 
less than the transverse, its posterior surface more convex 
than the anterior, and with its circumference rounded. It 
conasts of a capsule and the body of the lens enclosed by the 
capsule. The lens capsule is a transparent, smooth, struc- 
tureless, and very elastic membrane, about twice as thick 
on the anterior as on the posterior surface of the lens. It 
is non-vasculaTin the adult, though in the foetus a branch 
of the central artery of the retina, which traverses thb 
T IT2 
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vitreous humour, ramifies in its posterior portion. A 
single layer of polygonal cells lies lictTrcen the body of the 
lens and the anterior portion of the capsule. The lens hoAy 
is softer at its pciiphory than in its centie. It is built up 
of concontiic layers, and on both the anterior and posterior 
surfaces lines aie to be seen radiating from the central pole 
of each surface towards the circumference of the body. 
The radiated pattern varies in cliiTcrent animals. In the 
humau foetus there are usually three lines, but in the adult 
they are more numerous. The hues on one surface do not 
lie immediately opposite those ou' the other, but are inter- 
mediate. By the action of strong spirit and other reagents 
the body of the lens can be spht up from the periphery 
towards the centre in the direction of these lines, so that 
they mark the edges of apposition of its concentnc laminae. 
Each lamina consists of numerous hexagonal fibres about 
ygijnyth inch wide, which extend from one surface to the 
other over the circumference of the lens, so that a fibre 
which begins at the polar end of a radius on the one surface 
terminates at the circumferential end of a radius on the 
opposite. The edges of the fibres are sinuous m man, but 
denticulated in many animals, especially fishes, so that the 
fibres, not only in the same, but in superimposed layers, 
are closely interlocked. The lens fibres are nucleated, a 
structural fact which gives a due to their true nature, and 
they are now regarded as peculiarly modified elongated 
cells. Babuchin states that he can trace the transition from 
the cella of the layer between the lens-body and capsule 
to the proper lens fibres. The lens-body is non-vascnlar 
and non-nervoua. The surfaces of the lens become more 
flattened in old age, and its substance hardens and is less 
transparent. 

The Tdnom Hody is much the largest of the refracting 
media, and occupies the largest part of the space enclosed 
by the tunics. Anteriorly it is hollowed out to receive 
the posterior convexity of the lens, but posteriorly it is 
convex, and the retina is moulded on it. It is as trans- 
lucent as glass, jelly-like in consistency, and when punctured 
a watery fluid drains out. Its minute structure is dfficult 
to ascertain, but as it, like the subcutaneous tissue of the 
embryo, contains rounded, stellate, and fusiform cdls, it is 
customary to refer it to the gelatinous form of connectivo 
tissue; concentric lamellae, and even a radiated arrangement 
of fibres, have also been described. It has been customary 
also to consider it as invested by a dehcate structureless 
membrane, the hyaloid menibrane ; but this is now regarded 
as bebnging to the retma, where it is known as the mm- 
bmna limUans interna. Mmost opposite the ora serrata a 
membrane springs from the vitreous body, passes forwards 
for some distance in rslation to the deep surface of the 
ciliary processes, but separated from them by the pars 
ciliaris retime, and then inolmes inwards to become attached 
to the anterior surface of the capsule of the lens close to its 
circumference. It is so closely connected at its o rig in with 
the membrana limitans that it is difficult to recognise it as 
a distinct membrana It is named the suspensory ligament 
of the lens, or somU of Zinn, and contains fibres, which run 
in the meridional direction. 'Where it leaves the vitreous 
body a narrow space is enclosed between it and that body, 
which space surrounds the circumference of the lens, and 
is called the canal of Petit. From the relation of the 
suspensory ligament to the ciliary processes it has a plicated 
surface, and when these processes are torn away from it a 
portion of the pigment of the processes is often left behind, 
so that the xonule is sometimes named the cilkery processes 
of the viisreom body. 

The Eyeball is an optical instrument, constructed on the 
plan of the camera obscura. The sclerotic forms the wall 
of the chamber. The choroid represents the black lining 
for absorbing the surplus rays of light, The comea. 


aqueous humour, lens, and vitreous body are the trans. 
lucent media which, like the glass lens of the camera 
obscura, bidng the rays of light to a focus. The retina is 
the sensitive plate on which the optical picture is thrown. 

In consideiing the relation of the retina to the visual rays, 
it must he kept in mind that the place of entrance of 
the optic nerve is insensible to light, and that the most 
sensitive part of the retina is the yellow spot, with its 
fovea centmlis, where the optic nerve fibres are absent, but 
where the bacillary layer reaches its maximum size. It is 
clear, therefore, that the rods and cones of this layer, and 
not the optic nerve fibres, are the structures in the retina 
which are stimulated by the light ; and it is probable, as 
was suggested many years ago by Goodsir, that these rods 
and cones are impressed by the hght, not as it enters the 
eye directly, but as it is reflected backwards from the 
(ffioroid along their axes. The iris is the diaphragm which, 
by opening or closing the pupil, admits or cuts off the 
rays of light. The ciliary muscle represents the adjusting 
screw of tiie camera; through its attachment to the cfiiary 
processes and their relation to the suspensory ligament of 
the lens, it is able to act upon the lens and modify the 
curvature of its anterior surface ; for when the eye is to be 
accommodated to the vision of near objects the anterior 
surface of the lens becomes more convex than when distant 
objects are being examined. 

It has already been stated on p. 864 that the retina is Develop, 
formed in the primary optic vesicle, which grows forwards ^ 
to the integument. By the involution and growth of the 
skin at this spot a hollow is produced at the front of the 
vesicle, which gradually deepening forms a pouch, the 
secondary optic vesicle, in which the involuted part of the 
skin is lodged. From the included sub-epidermal tissue 
the vitreous body is derived ; from the included epidermis, 
the lens ; whilst the cornea sclerotic and iris are produced 
by the subcutaneous connective tissue. The optic nerve 
and retina are formed from the primary optic vesicle and 
its peduncle, and it is probable that the bacilkry layer is a 
special development of its internal epithehal lining. The 
choroid coat again is derived from the pia mater. Hence 
the eyeboll is compounded of structures derived partly from 
the integument and partly from the embryo brain. 

Accessory Parts to the Eyeball.— In relation to the 
eyeball several accessory parts are found. 

The Mye-Brows are projections of the integument, from 
which short, stiff hairs grow. 

The Eye-Lids, or pedpelyroB, are two movable curtains, Eyelids 
an upper and a lower, which protect the front of the globe. 
Between each pair of lids is a horizontal fissure, the palpe- 
bred fissure. From the free margins of the two lids project 
short hairs, the eyedashes or alia; the upper set curve 
downwards and forwards, the lower set upwards and for- 
wards; they also protect the front of the globe. Each 
eya-lid consists of skin; of the fibres of the orbicular 
sphincter muscle; of a thin plate of fibro-cartilage, the 
tarsd cartUage, to the inner end of which a fibrous bandi 
the tendo palpebrarum, is attached, this tendon springing 
from the ascending process of the superior TnaTilTn. • and 
of the conjunctiva. Between the conjunctiva and the tarsal 
cartilage m a layer of glands, the MeUbmian glands ; each 
gland consists of a short duct, which expands at its sides 
into small saccuh. The sacculi contain short columnar 
ceLU; these secrete a sebaceous material, which escapes 
through the orifice of the duct at the border of the eye-Hd. 

The Conjunctiva is a mucous membrane, which forms the Con- 
posterior layer of the eye-lid, and is reflected on to the 
a^t^or part of the sdeiotic. At the inner angle of junc- 
tion of the eye-lids is a soft reddish elevation of the 
conjunctiva, the caruncula lachrymalis, and immediately 
external to it is a vertical fold, the plica sernUwia/ns, the 
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rudiment of the third eye-lid, or membrana nictitans, so 
well developed in birds. The palpebral conjunctiva has 
small papiUm scattered over its surface ; its epithelium is 
stratified, with scaly cells on the free surface and elongated 
cells in the deepest layer. In the sub-epithelial tissue are 
small branched mucous glands, which are numerous in the 
caruncula. Little masses of adenoid tissue (p. 849) with 
lymphatic vessels are also found in it, and the conjunctiva 
of the front of the eyeball is thinner than the palpebral part. 
It is not glandular, and its nerves terminate in end-bulbs 
(p. 862). The palpebral conjunctiva, and in part that of 
the eyeball, receive their blood-vessels from those of the 
eye-lids, but the portion of the conjunctiva next the cornea 
is supplied by the arteries of the sclerotic coat. 

The Lachrymal Apparatus is engaged in the secretion 
of the tears, and in conveying them away from the front 
of the globe. The lachrymal gland occupies a depression 
in the outer part of the roof of the orbit. It is smaller 
than an almond, is sub-divided into lobules, and belongs to 
the group of compound racemose glands. It consists of 
the ramifications of short ducts, which terminate in small 
sacculi. The wall of each sacculus consists of a delicate 
membrana propria, and the cavity contains the polyhedral 
secreting cells. Outside the membrana propria is a 
capillary network derived from the lachrymal artery, but 
Giannuzzi and Boll have recently described a space between 
this network and the membrana propria which they believe 
to be continuous with the lymphatic system. Pfliiger has 
described nerves as terminating in connection with the 
secreting cells. The excretory ducts of the gland are from 
six to eight, and open on the back of the upper eye-lid. 
The tears are washed over the surface of the globe by the 
involuntary wink- 
ing of this lid. 

When the secre- 
tion is increased 
in quantity, in 
the act of crying, 
the tears flow over 
the cheek, but in 
ordinary circum- 
stances they are 
conveyed away by 
two slender tubes, 
the lachrymal 
which open 
by minute orifices, 
tiiepuncta lachry- 
malia, one at the 
inner end of the Fig. 79 .— Lachrymal canan and auct.l,orbicularini3Bcle; 
■frooVinr^lpT’nf PCtob 2, lachrymal canal; 8, panctunii 4, camncula; 6, 
ireeouxuei lachrymal sac; 6, lachrymal duct; 7, angukrartery. 
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tubes open at their opposite ends into a small reservoir, 
the lachrymal sac, situated in a hollow in the lachrymal 
bone. Prom this sac a duct, the nasal or lachrymal duct, 
proceeds which opens into the inferior meatus of the nose, 
and here the tears mingle with the mucous secretion of 
that cavity. 

Muscles of the Eyelall.~--TsxQ sclerotic coat of the eyeball 
has six muscles inserted into it. Pour of the muscles are 
called redi, and are situated, one superior, one inferior, one 
external to, another internal to, the globe. They aH arise 
from the rim of bone which bounds 1be optic foramen ; the 
external and internal muscles are inserted vertically into the 
sides of the sclerotic, but the superior and inferior recti 
have oblique insertions into its upper and lower aspects. 
The other two muscles are called obligui. The superior 
oblique arises along with the recti, passes to the inner end 
of the upper border of the orbit, where its tendon goes 
tlbough a pulley, and is directed back to bo inserted 


obliquely into the upper and outer part of the sclerotic. 

The inferior oblique arises from the lower border of the 
orbit, passes outwards and upwai-ds to be inserted obliquely 
into the sclerotic. These muscles roll the eyeball in the 
orbit, and, without entering into a minute analysis of their 
actions, their office may be stated generally as follows : — 

The internal rectus rolls it inwards, the external outwards, 
about its vertical axis j the superior rectus rolls it upwards, 
the inferior downwards, about its transverse horizontal axis, 
though from the obliquity of their insertions they give it 
at the same time a slight inward or outward movement as 
the case may he j the superior and inferior oblique roll the 
globe around its antero-posterior or sagittal axis, the superior 
upwards and outwards, the inferior downwards and out- 
wards. 

Periosteal Muscle of the Orhit — The periosteum of the 
orbit contains, as H. Muller and Turner have described, a 
layer of non-striped muscular fibre in the part which covers 
over the spheno-maxillary fissure. In man it is rudimen- 
tary, but in the sheep, deer, elephant, <fec., where the 
osseous waU of the orbit is deficient, this muscle forms a 
weU-defined structure. It has been suggested that it acts 
as a protractor muscle of the globe. 

The Eae, or organ of hearing, is a complex acoustic ap- Ear. 
paratus, situated in connection with the temporal bone. 

It is divided into three parts, named external, middle, and 
internal ear. 

The External Ear consists of the pinna or auricle and External 
the external auditory meatus. The awicle is the oblong 
convoluted body situated at the side of the head. Its 
incurved outer border is named the helu, W ithin this lies a 
curved ridge, the anti-helix, in front of which is a deep 
hollow, the concha, which leads into the external meatus. 

The concha is bounded in front by a prominence, the 
tragus, and behind by a smaller prominence, the anti-tragus ; 
below the anti-tragus is the lohile, which forms the most 
depending part of the auricle. The framework of the 
auricle is formed of yellow elastic fibro-cartilage mvested 
by integument, except the lobule, which consists merely of 
a fold of integument containing fat. Attached to the, car- 
tilage are not only the three auricular muscles referred to on 



Fia. 80.— Tie ear as seen in section, a, helix; 6, anti-tragus; f, anti-helix; d; 
concha; e, lobule;/, mastoid process; portio dura; A styloid process; t, 
internal carotid, artery; !, Eustachian tube; m, tip of petrous process; «. exter- : 
nal auditory meatus; o, membranitympani; tympanum; 1, points to mal- 
leus; 2, to incus; 3, to stapes; 4, to cochlea; 6, 6, 7, the three semicircular 
canals ; 8 and 9, portio dura and portio mollis. 

page 836, but also certain smaller muscles called the proper 
muscles of the pinna. Thus the greater muscle of the helix 
i is placed on its anterior border ; the lesser muscle of the 
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hdixk situated where it arises out of the concha; the 
muscle of the tragus lies on the front of that prominence ; 
the musde of the anti-tragus is placed on the back of that 
prominence; the transverse muscle on the postenor or 
cranial surface of the auricle. 

The External Meaius leads from the bottom of the concha 
into the temporal bone, and is separated from the tympanum 
or middle ear by the membrana tympani It is a crooked 
passage one and quarter inch long, inclined at first forwards 
and upwards, then downwards and inwards. Tho wall of 
the outer end of the passage is formed of fibro-cartilage 
continuous with the cartilage of the auricle, wlulst that of 
the deeper end is formed of the plate-like tympanie part 
of the temporal bona The passage is lined with integu- 
ment continuous unth the skin of the auricle, in which are 
situated numerous hau-s, together with ceruminous glands 
whidi secrete the w'oll-kuown yellow “ wax.” _ 

The Tympanum, or Drum, or Middle Ear, is a chamber 
irregularly cuboidal in form, situated in the temporal bone 
between the bottom of the meatus and the internal ear. 
The outer wall is formed of the memhrani tympani, which 
inclines obliquely downwards and inwards at the bottom 
of the external meatus, at an angle of 55° to the axis of 
the meatus, whilst the membranes in the two ears form 
with each other an obtuse angle of 130° to 135°. The tym- 
panic membrane is attached to a groove at the bottom of 
the meatus, and is concave on its outer, convex on its inner 
surface. Jt consists of three layers : an external tegumen- 
tary, continuous with the akin of the meatus, whi^ con- 
tains no hairs or glands j an internal mucous, continuous 
with the mucous liuiug of tho tympanum ; and an inter- 
mediate membrana propria, which consists of unyielding 
fibres arranged both radially and circularly. The radial 
fibres radiate from the point of attachment of the handle 
of the malleus. The membrana propria is usually said to 
be destitute both of nerves and vessels, but ICessel states 
that nerves, blood, and lymph vessels exist in it as well as 
in the mucous and tegumentary layers. Immediately in 
front of the membrana tympani is the Glosaian fissure. 
The inner wall separates the tympanum from the labyrinth, 
and presents the following appearances : a rounded elevation 
or prommtory caused by the first turn of the cochlea, on 
the surface of which promontoiy are grooves for the 
lodgment of tho tympanic plexus of nerves ; above the 
promontory is an oval opening closed in by a membrane, 
fenestra ovalis, which corresponds with the vestibule ; 
behind and below the promontory is a round opening closed 
in by a membrane, the fenestra, rotunda, which corresponds 
with the tympanic passage in the cochlea. The floor of 
the tympanum is a narrow chink between the inner and 
outer walls , and the roof is formed by the anterior surface 
of the petrous-temporal bone. At its anterior wall the 
tympanum opens into the Emtachian tvhe, a canal which 
communicates with the nasal compartment of the pharynx 
immediately behind the inferior turhinal. The wall of the 
tympanic end of this tube is formed of bone, that of the 
pharyngeal end of a curved plate of hyaline cartilage, 
which is connected to the bone by fibro-cartilage ; its 
pharyngeal orifice is dilated into a trumpet-shaped mouth ; 
through this tube the ciliated mucous membrane of the 
nasal part of the pharynx is prolonged into the tympanum. 
The c.irtiIaginous wall of the tube does not completely 
surround it, but is completed by a fibrous membrane, and 
a layer of voluntary muscle, named by Riidinger the dilar 
tafcor tubae. Above the tympanic orifice of the Eustachian 
tube is a fine canal, through which the tensor tympani 
muscle enters the tympanum. At its posterior wall the 
tympanum communicates with the air-sinuses in the mastoid 
temporal, here also is found a small hollow eminence, 
the pyruinidi tlirough a hole at the apex of which Uie ten- 
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don of the stapedius muscle passes ; and a foramen which 
transmits the chorda tympani nciwe. 

The tympanic cavity contains three small bones, named 
malleus, incus, and stapes, arranged so as to form an 
in-egular chain, stretching across the cavity from the outer 
to the inner wall 

The Malleus or hammer is the most external bone. In 
it maybe recognised ahead separated by a constricted neck 
from an elongated handle. Close to the junction of the 
neck and handle a long slender process projects downwards 
andforwaids to he inserted into the Glaserian fissure, and 
near* the root of the long process a short process projects 
outwaids. By its handle the malleus is intimately con- 
nected with the centre of the membrana tympani ; by its head 
it articulates with the incus ; whilst ligamentous fibres 
pass from it upwards, forwards, outwards, and backwards 
to the tympanic walls. 

The Incus, or anvil-shaped bone, possesses a body and 
two processes; on the anterior surface of the body is a 
saddle-shaped hollow in which the head of the malleus fits; 
the short process projects almost honzontally backwards, 
and IS attached by a ligament to the posterior wall of 
the tympanum , the long process extends at first^ down- 
wards and then inwards, to end in a rounded projection, 
named os orUcmlare, through which it articulates with tho 

3 . 

e Stapes, or stirrup-shapcd bone, possesses a head and 
neck, a base and two crura ; the head articulates with the 
os orbiculare of the incus ; from the constricted neck the 
two crura curve inwards to the base, which, is attached to 
the fenestra ovalis. The joint between the malleus and 
incus is diarthrodial and saddle-shaped, and the articular 
surfaces are enclosed by a capsular ligament. The joint 
between the incus and stapes is also diarthrodial, and pos- 
sesses an investing capsular ligament. Toynbee and Rnd- 
inger have described the base of the stapes and tho margin 
of the fenestra ovalis as each invested by hyahne cartilage. 
Between these plates elastic fibres extend in a plexiform 
manner, and the intervals between them are occupied by 
flmd ; the joint seems, therefore, a modified amphiarthrosis. 
The bones are moved on each other at these joints by small 
muscles The feiisor tympam arises from the apex of the 
petrous temporal, and the cartilage of the Eustachian tube 
enters the tympanum at its anterior wall, and is inserted 
into the malleus near the root. The’ laxator tympani 
musde arises from the spine of the sphenoid, and the car- 
tilage of the Eustachian tube enters the tympanum through 
the Glaserian fissure, and is inserted into the neck of tho 
malleus. The stapedius arises within the pyramid, enters 
the tympanum through the hole at its apex, and is inserted 
into the neck of the stapes. The tympanum is lined by a 
mucous membrane continuous with that of the Eustachian 
tube, which invests the tympanic ossicles, ligaments, and 
musdes, and is prolonged backwards so as to lino tho 
mastoid air-sinuses. The epithelium covering this mem 
brane, where it hnes the floor and the adjacent part of tho 
anterior, posterior, and internal walls, consists of ciliated 
columnar cells ; hut the epithelium covering the roof, the 
promontory, the membiani tympam, and the tympanic 
ossides, is tessellated. In the sub-epithelial connective 
tissue the blood and lymph vessels and nerves of the 
tympanum ramify. Kessel has recently described in it 
certain peediar bodies, which consist of a central axial 
band with a series of capsules, possessing a fibrillar struc- 
ture, arranged concentrically around the axis ; the function 
of these bodies is not known. 

The formation of the auricle and external meatus is well 
adapted for collecting and transmitting sound-vibrations 
inwards to the middle ear and labyrinth. These vibrations 
strike the membrana tympani, and are pro])aputed by tiw 
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rilimn of bones across tbe tympanic cavity to the labyrintL 
The pressure of the vibrations on the tympanic membrane 
forces that membrane inwards, so that its inner surface 
presses on the handle of the malleus, the effect of which is to 
rotate the hammer about its axis; but by the ligamentous 
attachment of the malleus to the tympanic walls and to the 
incus, and, as Helmholtz has shown, by the interlocking of 
cog-like processes connected with the articular surfaces of 
the two bones, the range of movement is so limited that the 
pressure on the malleus is transmitted through the incus 
upon the stapes, which presses, therefore, on the mem- 
brane of the fenestra ovalis, so that the movements of 
the membrana tympani are thus transmitted to fluid within 
the labyrinth. The tensor tympani muscle tightens the 
tympanic membrane by drawing the liandle of malleus 
inwards, and still further adapts the structures for the 
transmission of sound-vibrations. An antagonistic muscle, 
the laxator tympani, has also been described. There is 
some difficulty in determining the action of the stapedius, 
but if, as is probable, it draws the stapes from the fenestra 
ovalis, it will diminish the pressure of the chain of bones 
on that membrane. 

The iMernal Mar, named the Lahyrmtli, from its com- 
plex construction, is the part of the auditory apparatus in 
which the nerve of hearing is distributed, and where the 
peripheral end-organs are situated. It is imbedded in the 
petrous bone, and is divided into three parts, viz , vestibule, 
temicircular canals, and cochlea, each of which consists of an 
'ssoous and a membranous portion (PI. XIX figs. 8, 9, 10). 

The Vestibule lies immediately iiitornal to the tympanum, 
between it and the bottom of the internal auditory meatus ; 
behind it are the semicircular canals, and in front is situated 
the cochlea. It is the part of the labyrmth which first 
appears ih animals, and is therefore the most constant part 
of the organ. In the myxinoid fishes a single semicircular 
canal is superadded to the vestibule, in the lamprey two 
canals, but in other fishes and in the higher vertebrates three 
canals exist. In amphibia, reptiles, and birds the cochlea 
is small and rudimentary in comparison with its develop- 
ment in mammals. The osseous vestibule is an ovoid 
chamber about ^th inch in diameter. In its outer or 
tympanic wall is theyenrs^m ovalis ; in its inner are small 
auditory foramina, which transmit from the internal 
meatus the vestibular branches of the auditory nerve; 
behind these holes is the opening of a minute canal, the 
aqueductus vestibuli; its anterior wall communicates with 
the sceda vestibuli of the cochlea, and into its posterior 
wall open the five orifices of the three semicircular canals. 

The Semidrcvlar Canals are named superior, posterior, 
and external. The superior and posterior are sometimes 
called the vertical canals, and the external the horizontal 
canal, but, as Crum Broivn has shown, the superior and 
posterior lie in planes equally inclined to the mesial plane 
cf the head, and the externd is in a plane at right angles 
to the mesial plane. Further, the cauals in the two ears 
have definite relations to each other; for whilst the superior 
canal of each ear is nearly parallel to the posterior canal 
of the other, the external canals in both ears lie nearly 
in the same plane. The canals are bent, forming nearly 
^ds of a circle, and would have had six openings into 
the vestibule had not the contiguous ends of the superior 
and posterior blended together to open by a common orifice. 
The opposite end of each of these canals and the outer end 
of the external canal dilate close to the vestibule to twice 
their usual diameter, and form an ampulla. The osseous 
vestibule and semicircular canals are lined by a periosteum 
iuvested by a tessellated endothelium, and coniain a little 
fluid, the perilymph. In this fluid the membranous laby- 
rinth is suspended. 

The membranous vestibule is formed of two small sac-like 


dilatations, the walls of which are directly continuous with 
each other, though the cavities are separated by an inter 
mediate partition. The upper and posterior dilatation, 
named utriculus, is larger than the lower and anterior, 
named saccuhs. The sacculus is continuous with the 
ducttis cocUearis of the membranous cochlea, and both 
sacculus and utriculus communicate by slender tubes with 
a short diverticulum lodged in the aqueductus vestibuli, to 
which the name of ductus vestibuli may be given. The 
membranous semicircular canals are about ^d the diameter 
of the osseous. Their walls are continuous with that of 
the utriculus, and they open by five orifices into it. Each 
has an ampulla within the ampulla of the osseous canal. 
Both the sacculus and utriculus are in places attached to 
the periosteal linings of the osseous vestibule, and delicate 
ligamentous bands connect the 
membranous semicircular canals 
to the periosteal lining of the 
tubes in which they are con- 
tained. The wall of the mem- 
branous vestibule and canals con- 
sists of a delicate fibrous mem- 
brane lined by a tessellated endo- 
thelium. The inner part of this 
membrane has a vitreous or hya- 
Ime lustre, and gives origin in the 
canals to ^ort papillae which pro- 
ject into the lumen. The mem- 
branous vestibule and canals are 
distended with the fluid endo- 
lymph. The sacculus, utriculun, 
and ampullae are specially modified 
in connection with the peripheral 
termination of the vestibular 
branches of the suitoj neire. 

The membranous wall forms iii coverinRtiieoMiaocoifjiftfa, 
each of these dilatations a project- fSe“of ’ autt ! 

ing ndge, the crista acoustica, to »». nerve Hbrea. CA/ter Sud 
wMch edeareous particles, the 
otohths, which may be either amorphous or crystalline, 
are adherent. The endothelial investment of the crista 
is elongated into columnar cells, and intercalated between 
them are fusiform cells, the auditory cells, each of which, as 
Schultze and other observers have described, possesses a 
peripheral and a central process. The peripheral process 
projects beyond the plane of the free surface of the endo- 
thelium into the endolymph as the auditory hair, whilst 
the central process extends into the sub-endothelial tissue, 
where the nerve plexus belonging to the terminal branches 
of the auditory nerve ramifies, and with which it is probably 
continuous. These auditory cells are, therefore, the peri- 
pheral end-organs of the vestibular branches of the auditory 
nerve, and their general arrangement is not unlike that of 
the olfactory cells of the nose. 

The Cochlea is by far the most complex part of the 
labyrintL It is about 
Jth inch long, and 
shaped like the shell 
of a common snail; 
its base lies near the 
internal meatus, and 
its apex is directed 
outwards. The osse- 
ous cochlea is a tube 
wound spirally two Fio. 82 —Diagram of the memhranong lahyiinth. 

JOC, dnetuB cochlearis; A*, ductu* reunion*; S, 
and anall times round gucoulns; U, ntocnlua; dv, duems vestlbnlii 
a central pillar or sc, semidicular canal*. {After Wcddei/tr.) 
modiolus. Both the piUar and the tube diminish rapidly 
in diameter from the base to the apex of the co^ea. 
The tube is imperfectly divided into two passages by a 
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plate of bone, tlie osseous sjiiral lamina, v'Mcli, springing 
from tlie modiolus, winds spirally around it, and projects 
into the tube. \Yhen the ineinhranuus cochlea is in its 
place the division is completed by a membrane, the rnem- 
hrcinous spiral lamina, or hasilar nemljrane, which bridges 
across the interval between the free edge of the osseous 
spiral lamina and the outer W’all of the tube, to which 
it is attached by the spiral cochlear ligament These 
passages are called scalci tgmjyani and scalci vestibuli. 
But another membrane, tlic membrane of Eeissner, also 
arises from a denticulated spiral crest, limbus or crista 
spiralis, attached to the vestibular border of the free edge 
of the osseous spiral lamina, and estonds to the spiral liga- 
ment at the outer wall of the tube, on the vestibular aspect 
of the basilar membrane, so as to enclose a passage between 
it and the basilar membrane, called scala intermedia or 
ductus cochlearis. The membrane of Eeissner is formed 
of delicate vascular connective tissue, with an endothelial 



Fio. 83— Transrerse section through the tube of the cochlea, m, modiolus j 0, 
outer wall of cochlea j SV, scala vestibuli ; ST, scala tympanii DC, ductus 
cothlearls; niB, membrane of Eeltsnerj bm, basilar membrane,' es, cilsta 
spiislls, i/, spiral ligament J jfif, spiral ganglion of auditory nerve; oc, oiganof 
of Cortl 

layer on each of its two surfaces. The scala tympani or 
lower passage, widest at the base of the cochlea, begins at 
the inner wall of the tympanum, into which it would have 
opened through the fenestra rotunda, had not the fenestra 
been closed up by a membrane. The scala vestibuli or 
upper passage, also widest at the base, communicates with 
the cavity of the osseous vestibule. At the apex of the 
cochlea these two scalse communicate with each other 
through a small hole, the lielicotrema. As the scala vestibuli 
opens into the osseous vestibule, the perilymph is continued 
into it, aud through the helicotrema into the scala tympani. 
The ductus cochlearis is the membranous cochlea, and its 
walls are formed of the hasilar membrane next the scala 
tympani, of the membrane of Eeissner next the scala 
vestibuli, and of the spiral ligament next the wall of the 
cochlea, w^hich connects the two membranes together. It 
follows the spiral windings of the cochlea, terminates at the 
apex of the spiral in a closed end, whilst at the base it 
communicates with the saccnlus of the membranous vesti- 
bule by a slender tube, the canalis revmens ; hence the 
membranous cochlea contains endolympL The termina- 
tion of the cochlear branches of the auditory nerve and the 
arrangement of the peripheral end-organs in relation to 


them are to ho looked for in the basilar membrane. These 
parts have been repeatedly investigated and described in 
elaborate monographs, the titles of which are given as an 
appendix to Waldeyers article on the cochlea in Strieker’s 
Ilandbuch der Lehre von den Geweben, Leipsic, 1872. The 
general results only of these investigations will be given 
here, and the original memoirs may he referred to for 

further details. i- . j x 4 . 1 , n c 

On the surface of the basilar membrane directed to the pr^an of 
ductus cochlearis a remarkable arrangement of cells exists, 
which presents an appearance that has been compared with 
the key-board of a pianoforte, and has been named the organ 
ofCorti; it consists of the following parts:— Some of these 
cells, distinguished by their elongated curved form, are 
arranged in two groups, an inner and an outer. The cells 
of the inner group rest by a broad foot on the in..er part of 
the basilar membrane, close to its attachment to the spiral 
lamina, pioject obliquely forwards and outwards, and 
expand into a dilated head: the cells of the outer group 
also rest by a broad foot on the same membrane, incline 
forwards and inwards, and fit into a depression in the head 
of the cells of the inner group : these two groups of cells 
form the rods ox pillars of Corti, aud by their juxtaposition 
arch over an excessively minute canal enclosed between 
them and the basdar membrane, which may be named the 
canal of Corti. The inner rods are, however, more numerous 
than the outer, and Pritchard has shown that the rods 
increase in length from the base to the apex of the cochlea. 
Immediately internal and almost parallel to the inner group 
of these rods, and adjacent therefore to the crista spiralis, 
is a row of compressed conical cells, which possess at their 
anterior ends short stiff hair-like processes j they are the 
inner Mir cells of Deiters. Immediately external and 
almost parallel to the outer group of rods are four or five 
rows of cells, the outer hair cells, which are attached 
by their bases to the basilar membrane, whilst from the 
opposite extremity a brush of hairs projects through the 
reticular membrane. The outer hair cells are, according to 
Waldeyer, relatively of large size in man. The reticular 
memhreme of KoUiker is a delicate framework perforated 



Fto. 84— Vertical transverse section thiough the hasilar membrane and organ of 
Coiti. 6m, cs, si, &c , as in fig. 83 , », inner hair coll; ir, inner, and or, outer 
lod of Corti; 0, outer hair cells; sj>, supporting cells, cn, cochlear neive; ce, 
canal ot Cm ti ; m, reticular membrane;^ mi, memhi ana teotona. (Adapted 
fram Waldeyer.) 

by rounded holes. It extends parallel to the basilar mem- 
brane from the inner rods of Corti to the external row of 
outer hair cells, and through the holes in it the hams of the 
latter project. It obviously acts as a support for the 
anterior ends of these cells, and hinds together these 
important elements of the organ of Corti. The interval 
between the outer hair cells and the spiral ligament is 
occupied by cells of a more or less columnar form, the 
supporting cdU of Hensen. Covering over the organ of 
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Corti, and separating it from the endolymph of tke ductus 
cocKlearis, is tlie memhrana tectoria, wMcli springs from 
the crista spiralis close to the attachment of the membrane 
of Eeissner, passes outTOrds superficial to the membiana 
reticularis, and ends externally at the spiral li gamfint, 

Ueive of origin, course, and distnbution of the auditory nerve 

hearing in the labyrinth tvtJI now be considered. The auditory 
nerve is the portio mollis of the seventh cranial nerva It 
appears at the base of the brain at the lower border of the 
pons VaroliL Traced to its origin its roots wind round the 
restiform body to the floor of the 4th ventricle, where they 
form the striae acousticae, and sink into the grey matter of 
the floor. Some of the fibres arise from an inner, others 
from an anterior collection of nerve cells, whilst others again 
are connected with the cells in the restiform body, and 
probably with the flocculus of the cerebellum. Where the 
nerve emerges at the lower border of the pons it contains 
a cluster of nerve cells. The auditory nerve passes down 
the internal meatus, and divides into a vestibular and a 
cochlear division. The vestibular division enters the vesti- 
bule, and divides into five branches for the sacculus, utricu- 
lus, and three ampullae of the membranous semicircular 
canals. Each branch enters a crista acoustica and forms a 
plexus, in the meshes of which nerve cells are imbedded. 
From this plexus fine non-moduUated fibres arise, which 
enter the layer of cells on the surface of the crista, where 
they anastomose and form a very delicate plexus, from 
which fibres spring that in all probability join the centanl 
processes of the auditory cells. 

The cocJdear division enters a canal in the axis of the 
modiolus, and gives off lateral branches, which pass into 
the canals situated in the osseous spiral lamina. Here they 
radiate outwards to the membranous spiral lamina, and 
have connected with them collections of nerve cells forming 
the spiral ganglion. Beyond the ganglion they form a flat 
plexiform expansion, from which delicate nerves pass 
through a gap in the edge of the osseous lamina into the 
organ of Corti. In this organ the nerves, as Gottstein and 
Waldeyer have described, are arranged in two groups of 
fibres j the inner group become continuous with the deep 
end of the inner hair cells ; the outer group pass across 
the canal of Corti and end in the outer hair cells. Hence 
these cells are the peripheral end-organs of the cochlear 
branch of the auditory nerve, or the auditory cells of 
cochlea. 

The perilymph of the labyrinth is set in vibration by the 
movements of the tympanic ossicles and the fenestra ovalis; 
motion is thus communicated to the membranous labyrinth 
and the endolymph which it contains. The auditory hairs 
and cells would thus be set m motion, and the vestibular 
branches of the auditory nerve would be stimulated to con- 
duct sound-impulses to the brain. The movements of the 
perilymph in the scala tympani and of the endolymph in 
the ductus cochlearis would set in vibration the basilar mem- 
brane, and the auditory cells resting on it, by which the 
cochlear branches of the auditory nerve would be stimulated 
to conduct sound-impulses to the brain. It has been custom- 
ary for physiologists to regard the vestibule as the part of 
the labyrinth by which sound or mere noise is determined; 
the cochlea, as the part which determmes variations and 
degrees of sound, as musical notes or harmony; the semi- 
circular canals, as determining the directions from which 
sound proceeds. But within the last two years experiments 
and arguments have been advanced almost simultaneously 
by Crum Brown and Mach in favour of the view that the 
semicircular canals act as peripheral end-organs for the sense 
of rotation, by which sense the axis about which rotation 
of the head takes place, the direction of that rotation, and 
its rate, are determined. 

In the account of the development of the skeleton, p. 


831, it was stated that the external meatus, tympanum. Develop 
and Eustachian tube are the remains of the first branchial “ent of 
cleft of the embryo, that the tympanic ossicles are formed 
in the first and second visceral arches, and that the petrous 
bone is ossified in the cartilaginous basis cranii. The 
membranous labyrinth apparently arises as an invagination 
of the integument at the upper end of the second branchial 
cleft. The mvaginated fold then closes iu to form a shut 
sac, the primary audilory veside. Out of this vesicle the 
three divisions of the labyrinth are successively produced, 
and become enclosed by the petrous cartilage, wMch when 
ossified forms the osseous labyrinth. The epidermal invest- 
ment of the invaginated tegumentary sac becomes trans- 
formed into the special cell structures within the mem- 
branous labyrinth, and the sub-epidermal connective tissue 
forms its fibrous wall The cochlear and vestibular nerves 
form at the same tune as the labyrinth, and become 
connected through the trunk of the auditory nerve with the 
brain. 

The Tongue, situated on the floor of the cavity of the Tongue, 
mouth, is the chief organ provided for the excitation of 
the special sense of taste, but the under surface of the soft 
palate participates to some extent iu this property. The 
tongue is also highly endowed with the sense of touch. 

The structures concerned in the excitation of taste and 
touch are situated in the mucous membrane which envelopes 
the tongue. The tongue is also a muscular organ, and 
plays an important part in articulation, mastication, and 
deglutition. Its shape is flattened from above downwards, 
so that it presents an upper surface or dorsum and a lower 
surface. Its posterior part is broad, forms the base or root 
of the organ, and is attached to the hyoid bone. Its ante- 
rior extremi^ or tip is more or less pointed, and its lateral 
margins or sides are rounded. 

Ike muscles connected with the tongue are arranged in 
pairs, and form three distinct groups, viz., accessory, extrin- 
sic, and intrinsic muscles. The accessory muscles are the 
stylo-hyoid, digastric, mylo-hyoid, genio-hyoid, omo-hyoid, 
stemo-hyoid, and thyro-hyoid, already referred to on page 
836, which act upon the hyoid bone, and thus indirectly are 
concerned in the movements of the tongue. The extrinsic 
muscles pass from adjacent parts into the substance of the 
tongue, and are as follows : — ^The stylo-glossus arises from 
the tip of the styloid process and the stylo-maxfllary liga- 
ment ; it runs forwards along the side of the tongue to tiie 
tip. The hyo-glossus is divided into three parts ; a, basi- 
glossus, which arises from the body of the hyoid; &, cerato- 
glossus, from the great cornu of the hyoid ; c, chondro- 
^ossus, from the small cornu of the hyoid. The fibres 
from these origins ascend into the side of the tongue. The 
genio-hyo-glossus arises from the upper tubercle of the 
symphysis of the lower jaw, its fibres radiate into the sub- 
stance of the tongue along its whole length from base to 
tip j this muscle is separated from the corresponding muscle 
of the opposite half of the tongue by a mesial septum of 
fibrous tissue. The palato-glossus arises in the substance of 
the soft palate, and descends to the tongue in the anterior 
pillar of the fauces. The intrmic muscles lie in the sub- 
stance of the tongue itself, and are as follows ; — The lingua- 
lis superior (noto-glossus), consisting of longitudinal fibres, 
which extend from the base to the tip beneath the mucous 
membrane of the dorsum ; the hngualis inferior, consisting 
of longitudinal fibres, whiA extend from the base to the tip 
along the under surface between the hyo-glossus and genio- 
hyo-glossus; transverse muscular fibres, which spring from 
the mesial fibrous septum and curve outwards and upwards 
to the sides of the tongue ; vertical fibres, which pass through 
the substance of the tongue from the dorsum to the under 
surface. The extrinsic and intrinsic muscles can not only 
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laove tlio entire tongue within the caiuty of the mouth, 
|irolru(le it between the lips, and again retract it, but can 
modify its forta j thus the doisum can he flattened, made 
eonvex or concave, the margins can be raised or depressed, 
a ml the tip elevated or depressed. 

The mucous membrane of the tongue forms apart of the 
geneial mucous lining of the mouth; it covers the dorsum, 
lip, sides, and under siuface; is reflected from the under 
surface to the floor of the mouth, where it forms the /rce«?m 
or bridle of tlie tongue, and is icflected also from the base 
CO the epiglottis as the frana of the epiglottis, as well as 
over the tonsils and anterior palatine pihars. This mem- 
brane bas its free surface elevated into multitudes of fine 
proccs.se3, called the papilhe of the tongue, some of which 
are simple, others compound. The simjde papillce are 
situated on the back part of the dorsum and the under sur- 
face of the mucous membrane, as well as scattered between 
the compound papillm; they are simple conical elevations 
of the membrane. The compound pajullie are arranged in 
three groujis, named filiform, fungiform, and circumvallate 
papillm. The fihfurm papilUe, and thread-like, 

are the simdlest and most numerous, and cover the dorsum 
ill front of the circumvallato papillm. The fungiform or 
club-shaped arc scattered over the anterior and middle 
parts of tlio dorsum, and at the tip and sides. The 
circimvalhUe papillae, seven to twelve m number, form a 
V-shaped figure on the dorsum towards its base ; a depres- 
sion in the mucous membrane, called foramen caecum, 
marks the ape.x of the V. These are the largest papillae ; 
each is sunk in a vallum or trench-like depression of the 
raucous mombrano, which isolates it from the surrounding 
surface. The compound character of these papiU® is due 
to each harang projecting from it numerous small secondary 
papillas. The epithelial covering of the filiform papillae i.s 
characterised by the peculiar modification which the tessel- 
lated epithelium of the mouth has undergone; the cells 
have become cornified and elongated into dense, imbricated 
brush-liko processes. In the carnivora the epithehum is so 
hardened as to form sharp spines, with the points turned 
backwards, which give to the tongues of these animals a 
rough pricldy character. In the fungiform and circumval- 
late ])apill£B the inequalities between the secondary papillas, 
which i)roject from them, are filled up by the tessellated 
epithelium, so that the surface of the compound papillce 
has a smooth appearance. Both the simple and compound 



tio s.) -Soctinn thiongli a gastiitory lamella of tlie rabbit’s tongue. 6, gnsta- 
fmy hiilbs situ-ited in Eji, the epithelial layer of the mneons membiane- V, capil- 
lary blood-vessels m the sub-opithclial coniiectiTO tissue, {Ft om a prtpm atton 
by A.. B. StivUng ) ^ j t 


papilhu are highly vascular; the lingual artery not only 
supplies the muscular substance of the tongue, but gives 
off fine branches to the mucous membrane. These branches 
end in capillaries, which form simple loops in the simple 
papilh'e, but in the compound papillas the capillaries are so 
m^tiplied that each secondary papilla has a capillary loop 
within it. The tongue is provided with several nerves. 
The hypo-glossal nerve supplies its muscular structure, but 



the inferior lingualis apparently receives a branch from the 
chorda tympani of the facial. The lingual branch of the 
fifth is distributed to the mucous membrane of the anterioi 
two-thirds of the tongue : it breaks up into minute branches, 
which enter the fungiform and filiform papiU®, but theii 
exact mode of termination has not been precisely ascertained, 
though end-bulbs and gustatory bodies are said to have 
been seen in coimectioii with some of the teiininal branches 
The glossal branch of the glosso-pharyngeal is distributed 
to the mucous membrane of the root of the tongue and of 
the circumvallate papillm. In connection with its tei minal 
branches peculiar flask-shaped organs, cdled. gustatory hulls 
or bodies, have recently been described by Loviin, Schwalbe, 
and Engelmann, in the sides of the circumvallate papillm. 

These have been found in large numbers in lamellated 
folds of the mucous membrane of the posterior part of the 
side of the rabbit’s tongue, which folds may appropriately 
therefore he called gustatory lamellae. 'When sections aie 
made through one of these folds, or through a circumval- 
late papdla and the trench which surrounds it, numeroua 
flask-shaped gustatoiy bulbs may be seen 
in the epithehum, which covers the side 
of the papilla and the opposite side of 
the trench. The bottom of each flask is 
next the sub-epithelial tissue, whilst its 
short neck opens on the surface by a 
mouth, the gustatan'y pore , similar bodies, 
though in much smaller numbers, have 
also been seen in the fungiform pajiillce. 

Each gustatory body consists of twodiffe- 
rent forms of cells, named covering cells covering ceus of a 
and gustatory cells. The covering cells gus^toi'y ceii!^’\ftti 
are elongatec^ nucleated spindles, which, e, us peiipiieiai, and 

? . \ f c, its cential piocess 

arranged in layers, form tne envelope or 

each gustatory bulb, and reach from the bottom to the 

mouth of the flask; they enclose the gustatory cells. 

The gustatory cells are attenuated, homogeneous, and 
highly refractile cells, which possess an elliptical nucleated 
body with two processes, a central and periphcial. These 
cells occupy the axis of the gustatory bidb. The peri- 
pheral process, broader than the central, sometimes ends 
in a short hair-like tip, which almost reaches the gus- 
tatory pore; the central process extends to the base of 
the flask, and often divides into small branches. ThisNeireof 
process is varicose, and not unlike the axial cylinder 
of a nerve fibre. The branches of the glosso-pharyngeal 
nerve, which are distributed to the back of the tongue, 
enter the circumvallate papill®, and form a minute plexus, 
with groups of nerve cells interspersed in it, from which 
bundles both of meduUated and non-mcdullated fibres pass 
to the basis of the gustatory bulbs ; and it is believed that 
the finest non-medullated fibres are continuous with the 
peripheral processes of the gustatory cells, which are there- 
fore regarded as the peripheral end-organs of the nerve of 
taste, and by the excitation of these bodies gustative nr 
taste sensations are produced. As the glosso-pharyngeal 
is the nerve distributed to the circumvallate pa];)Lll3», where 
these gustatory bulbs are especially found, it is therefore 
the special nerve of taste ; but as these bulbs have also 
been sparingly seen in the other papillae, where the lingual 
nerve is distributed, that nerve probably acts in a minor 
degree as a nerve of taste, though its special function is 
undoubtedly that of a nerve of touch. The gustatory 
bulbs are not penetrated by blood-vessels, but, as Fig. 85 
shows, the vascular sub-epithelial tissue is prolonged 
upwards along the sides of the bulbs almost as far as the 
plane of the gustatory pore. Key, Beale, and other 
observers have described special modifications of the 
epithelium in connection with the terminations o2 the gusta- 
tory nerves in the frog. The mucous membrane of the 
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tongue contains numerous small tubular or branched 
glands, more especially on tbe dorsum near its root, wbicb 
secrete mucus. Depressions also occur in this part of the 
mucous membrane, around the walls of which groups of 
lymphoid cells are collected in the suh-epithelial connective 
tissue, which have an arrangement closely resembling the 
structure of the adjacent tonsils, and form an example of 
adenoid tissue. 

The Skin, or Integument, invests the entire outer surface 
of the body, and contains structures hy the excitation of 
which the properties of things are determined by the sense 
of touch. The skin also contains accessory structures, as 
the nails, hairs, sebaceous glands, and sweat glands. The 
skin consists of a non-vascular cuticle or epidermis, and of 
a vascular and sensitive corium, or cutis vera. 

The Outide, Epidermis, or scarf shin, forms the outer 
covering of the skin, and protects the cutis. It is a 
laminated structure, and consists of numerous layers of 
cells superimposed on each other. As these colls cover 
a free surface exposed to the air, they belong to the epithe- 
lium group The thickness of the cuticle varies in diffe- 
rent localities from to -g-^^th inch ; where the skin 
is frequently exposed to pressure, as in the soles of the 
feet, the cuticle is the thickest and hardest; and the 
hands of those accustomed to manual labour have a hard 
and horny cuticle. The increase m thickness in these 
localities is for the purpose of protecting the highly sensi- 
tive cutis from injury. The outer surface of the cuticle in 
many parts of the body, especially the palm of the hand and 
the fingers, is marked by ridges and furrows ; the ridges 
indicate the position and arrangement of the papillae of the 
cutis, whilst the furrows are due to the sinking of the 
cuticle into the spaces between the rows of papillae. The 
mouths of the sweat glands open on the surface of these 
ridges. The cuticle is divided into two strata. The mper- 
fcial horny stratum consists of layers of flat, polygonal scales 
like a tessellated epithelium; the cells in the superimposed 
layers firmly adhere to each other by their surfaces, and in 
vortical sections this stratum presents a fibrous appearance ; 
but the cells may bo readily isolated by digestion in a caustic 
alkali. The deeper or mucous stratum, or rete Malpighii, 
lies next the cutis, and closely follows the undulations of 
its papillary surface. The cells forming the layer next the 
cutis are columnar in shape, those in the layers immediately 
succeeding are rounded or cubical, whilst those next in 
order are polygonal, and not unfrequently possess pointed 
processes or prickles projecting from them, hence the 
nome, pneUe cells, employed hy Schultze, The cells W'hich 
lie next the horny stratum assume the scale-Hke form. It 
is in the cells of the mucous stratum that the colouring 
matter of the skin is found, which in the fair races of men 
forms the isolated coloured spots called freckles and moles, 
but in the dark races the pigment granules are uniformly 
distributed through the cells of this stratum. The super- 
ficial cells of the homy stratum of the cuticle are continually 
being shed, so that the cells of the deeper layers gradually 
approach the surface, and new cells are continually being 
formed in the deeper part of the rete Malpighii. The 
cuticle is closely adherent to the cutis in the healthy living 
skin, but on the application of a blister, or when putrefac- 
tion sets in after death, it separates from it. 

The Gutis vera. — ^When the cuticle is removed the surface 
of the cutis is seen to be studded with multitudes of minute 
elevations, the papillae of the skin. These papillae are 
either simple conical structures, or compound with two or 
three branches. They are largest in the palm and sole, 
being from to -yl-j-tb of an inch high, and are arranged 
in ridges, hut more usually they are much shorter and 
irregularly distributed. The cutis is formed of connec- 
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tive tissue, in which stellate connective tissue corpuscles 
and elastic fibres are abundant. The deeper surface of the 
connective tis- 
sue of the cutis 
is reticulated, 
and IS continu- 
ous with the 
bundles of con- 
nective tissue 
that form the 
areolar subcu- 
taneous tissue. 

In the papillae 
themselves the 
fibres of the 
connective tis- 
sue are not so 
well marked, 
and the surface 
of the papillae 
possesses more 
of a homoge- 
neous aspect, 
which gives 
rise to the ap- 
pearance de- 
scribed as a 
basement 
membrane. 

The cutis is 
highly vascu- 
lar ; the small arteries which go to the skin give off branches 
to the lobules of fat in the subcutaneous tissue, then pene- 
trate the cutis, and form a plexus from which capillaries 
arise, which enter the papfllEe, and form vascular loops v/ithin 
them. The lymphatic vessels of the skin are numerous; 
they form a plexus in the cutis, which lies beneath the 
vascular plexus, forms, as Neumann's injections show, a 
network around both the sebaceous and sweat glands, and 
gives off capillary loops into the papillne. The nerves of 
the skin are the cutaneous branches both of the spinal and 
of certain of the cranial nerves, the origin and distribution 
of which have already been described. They run through 
the subcutaneous tissue, and enter the deep surface of the 
cutis, where they divide into branches. As these pass Nerves of 
towards the papillae they unite to form a nerve plexus, tonct. 
from which smaller branches arise to enter the papillae, 
and terminate, more especially in the skin of the palm of 
the hand, fingers, and sole, which are the surfaces most 
sensitive 'to touch impressions, in the tactile or touch 
corpuscles. The touch corpuscles discovered by Wagner 
and Meissner are the peripheral end-organs of the nerves 
of touch. They may be single or compound; are usually 
ovoid inform, not unlike a minute fir cone; and are trans- 
versely marked, from the transverse direction of the nuclei 
of fusiform cells which form an investing capsule. Each 
single corpuscle and each division of a compound corpuscle 
is penetrated by one, and, according to Thin, by never 
more than one, meduUated nerve fibre, but the exact mode 
of termination of the axial cylinder of the fibre has not 
been ascertained. Yirchow.and other German observers 
have stated that the papilla which contain capillaries dc 
not contain nerves or touch corpuscles, and vice versa ; but 
Dalzell and Thin have shown that certainly the majority 
of papillae that contain nerve fibres and touch corpuscles 
are also vascular papillae. Nou-meduUated nerve fibres 
ascend to the surface of the cutis, and, according to Lan- 
gerhans, pass into the rete Malpighii between the cells of the 
mucous layer. 

On the back of the last phalanx of each thumb, 
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anger, and ioe i.s situated a firm horny curved pbtc, the structure of the liaii- is moic easily demonstrated. Next 
nail. ' Each nail rests on a bed, the surface of which is the papilla the cells are like those of the rete Malpighu, 
funned of the cutis, which also overlaps the side and root but when traced onv.irds to the shaft they are seen to 
of the nail j thus the nail fits into a groove formed of the becoiuo differentiated, both in structure and composition, 
cutis something after the manner in which a watch-glass into the proper hair cells. The root is enveloped m a special 
fits into its rim A nail is merely a siiocial modifica- sheath, termed the sheath of Huxley, composed of nucleated 
tion of the cuticle, the colls of the superficial stratum of cells, which sheath, in the more superficial part of the 
which are more horny, harder, and more fimily adherent foUicle, blends with the internal root-sheath. The hair 
to each other than in the cuticle jiropor. Deeper than the papilla bears to the hair the same relation as a papilla of 
horny stmtuni is the rete Malpighii of the nail, the cells of the cutis has to its investing cuticle, so that a hair is to be 
which are soft, as in the cuticle itself. The cutis forimng regai-ded as a specially modified cuticular structure. The 
the bed of the nail is studded with paifiU®, which arc human hair^ papilla is vascular, but no nerves have been 
arranged in almost parallel rows, and are highly vasculai traced into it In the tactile hairs of the mammalia, how- 
Nails°grow both in length and thickness : the increase in over, nerves have been traced into their papillae, 
thickness is due to the formation of nerve cells on the bed The bristles, feathers, claws, hoofs, the horny envelope of 
of the nail ; the increase in length takes place through the the horn cores in the hollow horned ruminants, and various 
formation of nail cells at its root, and as the nail is thus tegumentary spmes and scales, present in many animals, 
slowly pushed forward it requires to be cut at intervals, are, like hairs and nails, special modifications of the 
At the root, sides, and below the free border of the nail the tegumentary system. 

cuticle is coiitiimoua with the substance of the nail itself. Each hair fohiclo has opening into it the excretory duct 
Ifafr.—Projectingfromthe surfaceof theskinaremulti- of a small gland, named a selaceous gland. This gland 
IJujr. tudes of elongated cylindrical horny stnictures, the hairs consists of the excretory duct, and of from two to twenty 
In the skin of the scalp, the armjiits, and the 2 >ubis, they grape-like saccular expansions which open into the duct, 
are long and numerous j but in the eye-brows, eye-lashes, The wall of the saccuh and of the duct is continuous with 
vibrissa of the nostrils, and surface of the body generally, the vitreous layer of the outer wall of the hair follicle, 
they arc shoit They are stronger and thicker in the skin Capillary blood-vessels are distnbuted on the outer wall of 
of man than of woman, more especially on the dieeks, the sacculi. The sacculi are almost entirely filled with 
lips, and chin. Hairs do not grow from the skm of the polygonal cells containing drops of fat, which colls are 
palms and soles, the back of tbe ungual phalanges, and the continuous with the epithelial lining of the gland duct and 
surface of the upper eye-lids. Each hair is jiartially cm- the cells of the outer root-sheath. These glands secrete a 
bedded in a dejiression of the skin, called a hairfollide. The fatty matmial, which lubncates the surface of tho hair, 
deeper cud of the follicle is somewhat dilated, and has in it a Sometimes a small parasite, called Acarus foUmdovum, is 
paiiiUa, the hair papilla. Tho wall of the hair follicle is found in a sebaceous gland 

formed of tho constituent structures of the skin ; the outer Some years ago Kolhker described one or two bundles 
part of the wall belongs to the cutis, and has been described of smooth muscular fibres extending from the wall of the 
as arranged in three layers, the external, middle, and inner hair foUiclc to the deep surface of the cutis; these muscles, 
layer of tho hair follicle. The external and middle layers are named arrectores pUi, by their contraction erect tho hairs, 
formed of connective tissue, with blood-vessels ; W'Mlst the that is, cause them to become more prominent, and jiroduce 
inner, sometimes called tho mtreons layer, is transparent the condition of skin, called cutis ansenna or gooso skin, 
and homogeneous, and continuous with the so-called base- well known to occur when cold is applied to the surface of 
ment membrane of the cutis. The inner part of the wall of the body. 

the ham follicle, or the root-sheath, belongs to the cuticle, Hairs are developed about the 4:th month of embryo life, 
and consists of two layers, the outer and inner root-sheaths within depressions in the cutis, w'hich form the future hair 
The outer root-sheath is continuous with the rete Maliiighii, follicles, filled with cells similar to, and continuous with, 
and consists of cells similar to those of that stratum. The rfiosc of the rete Malpighu. A papilla forms at the bottom 
inner root-sheath is continuous with the horny stratum of of this depression, around which the colls become arranged 
the cuticle, and consists of elongated scale-like translucent in a bulbous expansion. Tho cells, in line with the bulb, 
cells in which no nuclei can be seen. elongate and harden, and group thomaelves so as to form 

A hair possesses a root, a shaft, and a tip ; the root is the shaft of the young hair, which at this stage is coiu- 
embedded in the hair follicle, whilst tho shaft and tip form pletely buried withm the follicle. A rapid production of 
tho free projecting jiart of the hair. In the human hair new cells takes place at the bulb, the hair consequently 
the substance of the hair is composed of a y?6ro?w-looking increases in length, and is pushed outwards through tho 
horny material, which by the action of strong sulphuric add superficial horny stratum of the cuticle, which had closed 
is resolved into elongated, closely compacted, fusiform cells, in the mouth of the depression or follicle in which the hair 
winch in coloured hairs contain pigment granules. In the is produced. At the same time, tho more external cells 
thicker hairs the cells in the axis of the hair are polygonal, within the follicle are pushed outwards towards its wall, 
contain air, and form a central pith or medulla. Kiehair and icrm the cells of the root-sheath. When a hair is 
is invested by imbricated scalo-like cells, which form the pulled out of its follicle the cells of the root-shoath are 
hair cuticle. In different animals the size and relative pro- drawn out along with it. A new hair wiU bo developed 
portion of the cells of the cuticle, medulla, and fibrous part at tho bottom of a follicle from which the hair has been 
of the hair present many modifications. The wool of the shed as long as colls continue to bo formed around tho 
sheep has its cuticle scales, with well-defined serrated papilla. When the growth of cells ceases within tho hair 
margins, so that the hair of this animal is well adapted for follicles then permanent baldness is the result, 
felting into cloth ; in the bat, also, the ciiticle ceUs are The sebaceous glands are developed as bud-like offshoots 
large and strongly serrated. The bristles of the pig, again, from the hair folhcles, filled, like the folHclcs themselves, 
Imve the fibrous part of the hair largely develop^ In with colls contintious with those of the rote Malpighii 
the deer tnbe the hair consists of polygonal medulla-like Instead of the ceUs in these buds differentiating into a 
cells, which contain air. The root of the hair dilates at its hair, they become filled with fatty particles, and the wall 
deeper end into a bulb which embraces the hair papiUa. of the bud assumes the characteristic sacculated form of 
it IS softer in texture than the shaft, so that the cellular the gland, 
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Svmt Glands, or sudoriparous glands, aro found generally 
distributed throughout the skin, but are most abundant in 
the palms and soles, whore they number 2500 to 3000 in 
each square inch. In the skin of the back, again, there 
are only between 400 and 500 in the square inch. Each 
gland consists of a ball-liko body lying in the subcutaneous 
tissue, from which a tubular duct proceeds through the 
skin to open on its free surface. The ball is composed of 
a convoluted tube continuous with the tubular duct, and 
terminating in a blind end. The wall of the gland tube 
consists of a delicate nucleated membrane lined by columnar 
secreting cells. It is surrounded by connective tissue 
containing capillary blood-vessels. As the gland-duct 
pierces the cutis it passes between the papillm; in its counso 
through the cuticle it pursues a s])iral direction, and has its 
walla formed, not of a distinct membrane, but of the cuticle 
cells thomselve-s. The epithelial lining of the duct is 
continuous with the cells of the rate Malp^hii of the cuticle. 
In the axilla and groin the sweat glands are much larger 
than in the skin generally. The sweat glands arise as 
flask-shaped pouches of the rete Malpighii projecting into 
the cutis, which in course of time become elongated into 
tubes, and the colls containod in which become the secreting 
cells of tlie gland. 

Vascular System. 

The human body and the bodies of all the more highly 
organised animals are traversed by numerous tubes or pipes, 
technically called Vessels, some of wliichinraau are nearly 
an inch in diameter, others so small as to require a micro- 
scope for their examination, others again of every interme- 
diate size. In connection with the vcs.sol3 is a central organ, 
the Heart. The heart and the vessels collectively constitute 
the Vascular System. C)f these vessels some contain blood, 
and form the Blood- vascular system ; others contain lymph, 
and form the Lymph-vascular .system. The lymph-vascular 
system is not independent of the blood-vascular system, 
but communicates with it at several points. The vascular 
system is a hydraulic aiiparatus, possessing a pump, pipes, 
and valves. The heart is the pump, which works, not by 
the movements of a piston, but by the contraction of its 
muscular walls j the vessels aro the pipes, which convey 
the contained fluid, and they are provided in certain locali- 
ties with valves for modifying its flow. 

Blood-Vascular System.— The movement of the blood 
in the blood-vascular system is called the circulation of tlie 
blood. In the lower Vertebrata the heart is a single organ, 
and the blood flows from it through the vessels back again 
into the part of the heart from which it had proceeded, 
forming a simple circulation. In man and the higher ver- 
tebrates the heart is a double organ, i.e., it consists of a 
right and left portion, intimately united to, but not directly 
communicating with, each other. The blood which flows 
from its right side passes through vessels which traverse 
the lungs, and is conveyed to the left side of the heart ; 
whilst the blood which flows from the loft side passes 
through vessels which traverse the body generally, and is 
conveyed to the right side of the heart. This is called a 
double circulation ; that which appertains to the lungs is 
the pulmonic circulation; that which appertains to the 
body generally is the systemic circulation. The vessels 
which carry the blood away from the heart are called 
arteries ; those which convey it back to the heart aro veins. 
The afiteries and veins do not communicate directly with 
each other, but through the intermediation of a network 
of extremely minute vessels, the capillaries. Hence, both 
in the pulmonary and systemic circulation, the blood in its 
passage from the arteries into the veins must go through 
capill^es. The blood which flows from the left side of 
the heart into the systemic arteries is pure or arterial blood ; 


as it traverses the sy.stcmic cai)illaric8 it parts with certain 
of its constituents to nourish the organs and tissues, and 
as it receives from them waste jiroducts it becomes impure 
blood ; in which condition it flows back to the right side of 
the heart by the systemic veins as venous blood; hence 
the right .side of the heart is often called the venous side. 
The blood wliich flows from the riglit side of the heart 
along the imlmonary artery is this impure blood ; as it 
trayersos the pulmonary capillaries it is purified by the 
action of the air in the lungs, and is changed into arterial 
or pure blood, in which condition it flows back by the 
[mlmonary veins to the left side of the heart, which conse- 
quently is Killed tlio arterial side. Tlio object of the 
pulmonary circulation, therefore, is to reconvert into pure 
blood the blood which has been rendered impure during its 
passage through the systemic capillaries. 

The Heart . — Tim heart is a hollow rrniscle contained 
in the aivity of the chest, and enclosed within a bag called 
the 1 ericardium. The jiericardiuiu, with its enclosed heart, 
occupies the space called mediastinum, between the two 
lungs ; it hes therefore behind tlie sternum, and in frimt of 
the spbial column, but projects more to the left than to the 
right side of the mesial plane. The bag of the jicricardimn 
is formed externally of a strong fibrous membrane, which is 
attached below to the central tendon of the diaphragm, but 
blends above with the sheaths of the groat vessels which pass 
to and from the heart. When tlm bag is cut ojmn its inner 
surface is yecn to possess a smooth glistening serous asjtect, 
for it is lined by a layer of squamous endutheliuni, which 
layer is continuous with the serous membrane tliat invests 
tlm heart, and forms the visceral layer of the pericardium. 
The continuity of the serous lining of the bag with the 
serous investment of the Imart takes place whore the great 
blood-ve.s8cl3 i)ierco the fibrous bag. 

Iho heart lies obliquely from above downwards, from 
right to left, and from behind forwards. For descriptive 



In Una SlagTani the lunm are tnmod to the »iJo, and the pcrtcardiu/n re- 
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pulmonary artory hronchaa, and rein; H 16, 16, right puJmouarV bronchna 
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puqtosos It may bo regarded as possessing a base, an apex 
an antenor and a posterior surface, a right and loft boiSer 
The base lies backwards, upwards, and to the right, opposite 
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the 4th to the 8th doisal vcrtobr£e. The apex is directed 
forwards, downwards, and to the left, opposite to the inter- 
val between the 5th and 6th left ribs. The heart has on 
its surface grooves which indicate its division ^internally 
into four chanibers, two in its right half, two in its left 
half. The right chambers are the right auricle and right 
ventricle. The left chambers are the left auricle and left 
ventricle. All these chambers are lined ^ by a smooth 
membrane, the endocardium, which is continuous on the 
one hand with the lining membrane of the veins, on the 
other with the lining membrane of the arteries. 

The Right Auricle occupies the right part of the base of 
the heart. It consists of a large dilated portion, the sinus 
venosus, and of a small ear-shaped appendage, the auricula.. 
Its muscular wall is smooth internally, except in the auri- 
cula and adjacent anterior wall of the sinus venosus, where 
it is thrown into parallel ridges like the teeth of a comh, 
and named musculi j^cciinati. Into the sinus venosus open 
the great systemic veins or vame cavse. The superior vena 
cava conveys to the auricle the systemic blood that has 
been circulating in the body above the diaphragm ; it opens 
by a patent mouth into the upper and back part of the 
sinus venosus. The inferior vena cava conveys to the 
aiu’iclo the blood that has been circulating in the parts of 
the body below the diaphragm ; it opens into the lower and 
back part of the auricle, and at its mouth is a rudimentary 
valve, the Rnstackian valve. Close to its orifice is^ the 
mouth of another large vein, the coronary venozis sinus, 
which also possesses a small valve. Several minute open- 
ings, the foramina Thehesii, scattered over the inner wall 
of the auricle, are the mouths of small veins ramifying in 
the wall itself. Through these various orifices the venous 
blood pours into the auricle, and then flows into the right 
ventricle through a large orifice of communication between 
them. The right auricle is separated by a partition, the 
auricular septwn, from the left auricle. On the surface of 
this septum is a depression, the fossa ovalis, surrounded by 
a raised border, the annulus ovalis, with w^hich border the 
inner end of the Eustachian valve is continuous. Before 
the birth of the child the septum is perforated by a hole, 
odAnd. foramen ovale, through which the blood flows directly 
into the left auricle, but this foramen is obliterated after 
the birth of the child, 

The Right Ventricle forms the right border, a large part 
of the anterior surface, but only a small part of the posterior 
surface of the heart. It is shaped somewhat like a flattened 
cone, its apex being directed downwards towards the apex 
of the heart, its base to the corresponding auricle. The 
inner surface of its wall is very irregular, owing to the 
muscular bundles being elevated into strong ridges, caEed 
columnee carnece. Two, or it may be three, of these fleshy 
columns project like nipples or big papiUge into the cavity of 
the ventricle, and are called musculi papillares. Attached 
to the free apex of each papillary muscle are several fibrous 
threads, the chordee tendinece, which, by their opposite extre- 
mities, are connected to the segments of a large valve situ- 
ated around the opening between the right auricle and 
ventricle. The right auriculo-ventricular opening, situated at 
the base of the ventricle, is sufficiently large to admit three 
fingers, and possesses a valve which consists of three large 
pointed segments or cusps (hence the name tric%ispid given to 
it), between which three small intermediate cusps lie. One 
of the large cusps lies opposite the anterior wall of the ven- 
tricle, another opposite the posterior, whilst the third is 
between the auriculo-ventricular and pulmonary openings. 
The cusps are flattened triangular folds of membrane con- 
nected by their bases around the opening ; when the valve | 
is not in action the apex of each cusp hangs pendulous in j 
the ventricle : one surface is smooth, and looks to the cavity 
of the ventricle, the other surface is rough aud directed to | 
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its wall; to this rough surface, to the apex, and to the edges 
of the cusp, the chordae tendineiE are attached. As the 
musculi papillares, from which the chordae tendinem spring, 
lie opposite the intervals between the cusps, the chordm 
tendinem from any given papillary muscle dimde them- 
selves into two groups, one for each of the two cusps 
between which it is situated. Attention has recently beer, 



Fig. 89. — Cavities o( tlie right side of the Heait. 
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drawn by Bolleston to a baud which passes from the base 
of the anterior papillary muscle to the septal wall of the 
ventricle. As it prevents over-distension of the ventricle, 
he has named it the moderator hand. The base of this 
ventricle forms to the left and in front of the auriculo- 
ventricular opening, a funnel-shaped prolongation, the conus 
arteriosus, from which the pulmonary artery arises, throngh 
the intermediation of a strong fibrous ring. Surrounding 
the mouth of this artery is a valve called semilunar, which 
consists of three semilunar segments. Each segment is 
attached by its convex border to the artery where it springs 
from the ventricle. The opposite border is free, and pos- 
sesses at its centre a minute nodule, tlie corpu-s Arantii, 
from w'hich slender threads curve outwards at the free 
border and in the substance of the valve to strengthen it. 
A thin lunated portion lies immediately within the free 
border. One surface of the valve is convex, and directed 
to the lumen («.e., the space contained by the walls) ot the 
artery; the other is concave, and directed to the w^all of the 
artery, and between it and the wall is a pouch named sinus 
of Valsalva. The pulmonary artery extends upwards and 
to the left for about If inch, and then divides into two 
branches, one for each lung. The right ventricle is com- 
pletely separated from the left by the ventricxdar septum, 
which passes obliquely from left to right, and from before 
backwards, so that it forms the posterior wall of the right 
ventricle and the anterior wall of the left. 

The Left Auricle occupies the left pai^t of the base of 
the heart, and, like the right auricle, consists of a dilated 
sinus venosus and an ear-shaped a^iricula. Its muscular 
waU forms a smooth surface internally, except in the 
auricula, where the ridge-shaped musculi peciinaii occur. 
Opening into the sinus are the orifices of the four pulmonary 
veins, two from the right, tw'o from the left lung ; these 
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orifices are without valves. At the lower jiai-t of the 
auricle is the large orifice of communication between it 
and the base of the left ventricle. 

The Left Ventricle forms the left border, the ajjex, a 
large part of the posterior surface, but only a small part 
of the anterior surface of the heart. It is conical in form, 
its apex is at the apex of the heart, the base at the cone- 
sponding auricle. As in the right ventricle, the inner surface 
of its wall is elevated into fleshy columns, two of which 
project like nipples into the cavity and form muscuh 
papiUares, which have chordoe tendinece connected with 
them. The left auriculo- ventricular opening is large enough 
to admit two fingers. It possesses a valve, which consists 
of two large pointed segments or cusps, between which two 
small intermediate cusps lie, hence it is called the bicuspid 
valve ; and as these cusps are placed one in front of the 
other like the segments of a bishop’s mitre, the name mitred 
valve is often given to it. The cusps agree in shape, general 
arrangement, and mode of attachment with those of the 
tricuspid valve, but they are stronger, and as the more 
anterior segment lies obliquely between the auricular and 
aortic orifices, both its surfaces are smooth. From the base 
of this ventricle the great systemic artery or aoi'ta anses 
through the intonnediation of a strong fibrous ring. The 
mouth of the aorta is surrounded by a thiee segmented 
semdunar vedve, similar to the semilunar pulmonary valve, 
but with tliickcr and stronger segments, and possessing 
more strongly marked sinuses of Valsalva. The base of 
each ventricle has therefore two openings in it, one for 
communication with the auricle, the other with the great 
artery arising from the ventricle. The auriculo-ventricular 
openings are the most posterior, and almost in the same 
lane, the aortic opening lies in front of the interval 
etween the two auriculo-ventricular, and the pulmonary 
opening is in front of the aortic. 

The walls of the cavities of the heart are formed of 
striped muscular fibre, over the contractions of which the 
will exercises no control. The fibres are collected into 
fasciculi, which have a reticulated arraiigemont, and the 
fibres themselves branch and again unite to form a comph- 
cated network. The fibres of the walls of the auricles are 
distinct from those of the ventricles, so that the auricular 
and ventricular compartments are connected together, not 
by an interchange of muscular tissue, but by an intermediate 
ring'like arrangement of fibres of connective tissue The 
muscular fasciculi of the auricles are arranged in two strata. 
The deeper stratum consists of fibres proper to each 
auricle, some of which run obliquely in the wall, others 
form the musculi pectinati, surround the auricula, and are 
prolonged in rings into the coats of the venre cavse and 
pulmonary veins, whilst fibres extend longitudinally and 
obliquely along the waU of the coronary venous sinus. The 
superficial stratum consists of fasciculi, which run obliquely 
from one auricle to the other on both the anterior and 
posterior surfaces; and are said to be prolonged into the 
auricular septum. 

The muscular wall of the ventricles is much thicker than 
that of the auricles, and the wall of the left wentricle 
is about three times thicker than the right. The 
fibres vary in their direction in different parts of the 
thickness of the ventricular walls. The superficial ex- 
ternal fibres run obliquely from above downwards, and 
from right to left, and on the anterior surface of the ven- 
tricles dip into the anterior ventricular groove to enter the 
septum, whilst on the posterior surface they extend across 
the posterior ventricular groove ; at the apex of the heart 
they turn inwards in a whorl-Hke manner, and, as was 
known to Lower and Gerdy, become continuous with 
superficial fibres on the inner waU of the ventricle j at the 
base of the ventricles they turn round the border of the 
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auricalo-ventricular openings, and, as Pettigrew has shown, 
become continuous with these superficial internal fibres, 
which run in the reverse direction. The internal fibres are 
also prolonged into the muscuh papillares, the chordae 
tendinese springing from which serve therefore as tendons 
of insertion for these muscles. If the substance of the 
wall be now dissected the fibres situated in the centre of 
the waU are seen to lie in the horizontal plane. Various 
anatomists have described these fibres of the ventricles as 
arranged in layers. Lower recognised two layers spirally 
crossing each other , HaUer, three 3 Wolff, three in the right 
and six in the left ventricle. Pettigrew at one time 
behoved he could dissect nine layers, but has subsequently 
reduced the number to seven — three external, a fourth or 
central, and three internal. He conceives that the fibres 
of the three external layers run in a spiral direction from 
left to right downwards, the first layer being more vertical 
than the second, and the second than the third, whilst the 
fibres of the fouith or central layer are horizontal. The 
three internal layers also nin spirally, hut in the reverse 
direction from the external, with which they become con- 
tinuous both at the base and apex. The subdivision of the 
ventricular wall into such precise and determinate layers 
as is imphed in the descriptions of Pettigrew is, however, 
to some extent an artificial procedure. There can be no 
doubt, as his dissections so beautifully show, that the 
direction of the fibres in the ventricular wall varies at 
different depths , but owing to the reticulated arrangement 
of the fibres, not only are those connected together which 
lie in one of the so-called layers, but they also anastomose 
with the fibres in the layer contiguous to it on either 
aspect Hence when one layer is peeled off, that imme- 
diately subjacent exhibits, not a smooth face, which it 
would have done had the definition of the layers been dis- 
tinct, but a rough appearance, due to the tearing through 
of intermediate connecting muscular fibres. Owing to 
these connections the substance of the wall of the ventricle, 
as Henle’s dissections show, may, with the exception of 
the superficial internal and external fibres, be split up into 
lamellae, which extend either horizontally, obliquely, or in 
an arched manner through the wall between its two sur- 
face ; and the surfaces of those lamellae are not parallel to 
the wall of the ventricle, but are directed upwards and 
downwards. 

Except at the fibrous rings, where both the white and 
yellow fibres are distinct, the connective tissue of the heart 
is small in quantity. The endocardial lining consists of 
connective tissue with elastic fibres, with a layer of endo- 
theKum on the free surface; and Bchweigger-Seidel has 
also described smooth muscular fibres in it. Hence, as 
Luschkahas stated, the endocardium represents not merely 
the inner coat of the blood-vessels but all the structures of 
the vascular wall Purkmje described fibres beneath the 
endocardium, which are now regarded as imperfectly formed 
striated muscular fibres. The valves are folds of the endo- 
cardium, enclosing fibres continuous with those in the 
fibrous rings ; the cuspidate auriculo-ventricular valves 
receive fibres from the chord® tendine®. 

The heart is well supplied with blood, not by the blood 
which flows through its cavities, hut by two special coro- 
nary arteries which ramify in its walls, and end in nume- 
rous capillaries lying between the fibres. From these 
capillaries the coronary veins arise, which join to form the 
coronary venous sinus, Lymphatic vessels occur both in 
the endocardium and pericar(£um, and apparently ramify 
in the muscular wall. The nerves of the heart have been 
dissected especially by Scarpa, Eemak, Lee, and Pettigrew, 
and numerous small ganglia described in connection with 
them (see p. 883). 

The blood flows along the great veins into the auricles, 
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and is forced by tke contraction of Ibcir mascular walls 
through tho anriculo-vontricular openings, the ralYCS of 
winch open outwards, mto the ventnclos. When the ren- 
tricles are distended their muscular walls contract and force 
the blood into tho arteries— the right ventricle into the 
pulnionai’y artery, the loft into the aorta — -the valves at the 
month of each artery opening outwards to allow of the 
free passage of tho fluid. To prevent, during the ventricular 
contraction, the regurgitation of blood into the auricles, the 
auriculo-ventricular valves are floated away from the sides 
of the ventricle across their respective openings, and by the 
apposition and slight overlapping of their edges tempora,nly 
close the openings. The tilting upwards of the valves into 
the auricles is prevented by the contraction of the muscuh 
papillares, and their connection with the ensps of the valve 
through the chord® tondine®. Pettigrew has shown that 
casts of the ventricular cavities, more especially of the left, 
have the form of a double cone, spirally twisted from right 
to left, and has described the blood an forced in spiral 
streams against tho under surface of the segments of the 
valve, which are twisted and wedged into each other so as 
to prevent regurgitation. The propulsion of thehlood into 
the arteries distends the clastic walls of those tubes j but 
when the ventricular contraction has ceased, the elastic wall 
recoils, and the blood is propelled onwards in the circul^ 
tion. The regurgitation of tho blood into the ventricles m 
prevented by the closure of the semilunar valves, the seg- 
ments of w'hich are thrown across tho arterial orifices 
through the pressure exercised on the coiomn of blood in 
tho lumen of tho artery and in the sinuses of Talsalva. 

The AHeriea^—Tkm vessels were named arteries by the 
older anatomists, on the supposition, now known to be 
erroneous, that they contained air. Tho term is now 
employed to express a blood-vessel, which, arising either 
directly or indirectly from tho heart, conveys blood away 
from that organ. Arteries divide and subdivide into smaller 
vessels in their course, and to the individual branches 
descriptive names are applied. Some of those names 
express tho position of an artery, as subclavian, axiUaiy ; 
others, the organ in -which it is distributed, as pulmonary, 
hepatic ; others a peculiarity in its course, as circumflex, 
coronary. Tie branches of arteries maybe cither coUatered 
or terminal. The collateral branches arise from the sides 
of the parent artery either at an acute, a right, or an obtuse 
angle. Terminal branches arise at an acute angle by the 
bifurcation of the parent artery, which is the most common 
foiin, or by the breaking up of tho artery into a duster 
of tranches. Branches which arise either from the same 
artery or from different arteries may be distributed in a 
common locality, may there unite together, and form what 
is called an inosculation, or anastomosis, so that the blood 
from one artery may thus flow from it into another. The 
most common anastomosis is by the formation of loops 
between adjacent branches, but sometimes, as when the two 
vertebral arteries join to form the basilar, a convergence 
of two almost straight arteries takes place ; and in other 
cases, as where the two anterior cerebral arteries are joined 
togetlier by the anterior communicating, a connecting 
branch passes transversely across the mesial plana A more 
complex form of anastomosis is when an artery (and a 
similar arrangement is sometimes found in veins) rapidly 
subdivides into nmnerous branches, which may again join 
to form a trunk either with or without the fonnation of a 
plexus. Tills is called a rete mirahile, an arrangement not 
uncommon in the cetacea, in the internal carotid arteries 
of rumiaanta, in the mesenteric arteries of the pig, in the 
arteries of the limbs of the sloths and lemurs, and in the 
arterial system of fishes. The only examples of a rete in 
the human body axe the convoluted Malpighian tufts of the 
kidney and the arterial distribution in the coccygeal body. 


The distribution of tho pulmonary artery null be con- 
sidered in the anatomy of the lungs. That of the aorta 
will now be briefly described. 

The Aorta (Plate XX. figs. 2, 3, a) lies in the cavities of the ^ 
thorax and abdomen, and arises from the base of the left ven- 
tricle. It ascends forwards, upwards, and to the right as far 
as the level of the second right costal cartilage, then runs 
backwards and to the left to reach the left side of the body 
of the 4th dorsal vertebra, and then descends almost verti- 
cally to reach the left side of the body of the 5th dorsal ver- 
tebra. It forms, therefore, an arch, well known as the arch 
of the aorta, which arches over the root of the left lung, and 
which has attached to its concave surface a fibrous cord, 
known as the obliterated dudus arteriosus, wliich connects 
it with the left branch of the pulmonary artery. ^ The aorta 
continues its course downwards in close relation to the 
bodies of the lower dorsal vertebr®, then passes through 
an opening in the diaphragm, enters the abdomen, and 
descends in front of the bodies of the lumbar vertebr® as 
low as the 4th, where it is usually described^ as dividing 
into the two terminal branches, the common iliac arteries. 
At the angle of bifurcation, however, a long slender 
artery, called the Twiddle sacral, is prolonged downwards in 
front of the sacrum to the end of the coccyx. In animals 
with long tails this artery can be recognised as a direct 
continuation of the aorta, prolonging it downwards in front 
of the caudal vertebrae, whilst the iliacs am seen to bo 
collateral branches ; but in man, where the coccyx is rudi 
raentary, and the lower limbs largely developed, the iliac 
arten^ which supply those limbs are so big as to obscure 
the true signification of the middle sacral artery, and appear 
themselves to be the terminal branches of the aorta. The 
branches which arise directly from the aorta may be 
arranged in four groups. — 1st, Branches for the supifly of 
the viscera of the thorax and abdomen proper ; 2d, branches 
for the walls of the thorax, abdomen, and pelvis; 3d, 
branches for the head, nock, and upper limbs ; 4th, branches 
for the lower limbs, pelvic walls, and viscera. 

The branches of the aorta which supply the viscera of v 
the thorax are the coronary, the oesophageal, tho bronchial, hi 
and the pericardial. The coronary arteries, two in num- 
ber, are the first branches of the aorta, and arise opposite 
the right and left segments of the semilunar valve, from' 
the wall of the aorta, where it dilates into the sinuses of ‘ 
Valsalva. The mouths of those arteries are closed by tho 
opening outwards of the aortic valves dui'ingthe ventricular 
contraction. The elastic recoil of tho aorta following that ^ 
contraction not only closes the aortic valves, but drives tho ‘ 
blood into the coronary arteries. These arteries break up ^ 
into branches in the muscular walls of the heart, and the ' 
sudden turgescence of its walls, which results from the fill- 
ing of these vessels, is, according to Briicke and Oarrod, 
the cause of the dilatation of the ventricular cavities. 

The SjuncAtv? arteries are two in number; one accom- 
panies each bronchial tube, and supplies the tissues of the 
lung. 

The oesophageal arteries, three or four in number, supply 
the coats of the oesophagus. 

pericardial branches are very small arteries which 
supply the bock of the bag of the pericardium. 

The branches of the aorta which supply tho viscera of 
the abdomen arise either singly or in pairs. Tho single 
arteries axe the cceliac axis, the superior mesenteric, and the 
inferior mesenteric, which arise from the front of the aorta; 
the pairs are the capsular, the two renal, and tho two 
spermatic or ovarian, which arise from its sides. The 
single arteries supply viscera which are either completely 
or almost completely invested by the peritonenm, and the 
veins corresponding to them are the roots of tho vena 
ports®. The pairs of arteries supply viscera developed 
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beMnd tlieperitonomn, and the veins corresponding to them 
are rootlets of the inferior vena cava. 

The eosliac axis is a thick, short artery, which almost 
immediately divides into the coronary, hepatic, and splemc 
branches. The coronary artery subdivides into an oesoph- 
ageal branch for the lower end of the oesophagus, and a 
aastric branch for the coats of the stomach. The hepatic 
artery ends in the substance of the liver j but gives off a 
cystic branch to the gall bladder, a pyloric branch to the 
stomach, a gastro-duodenal branch, which divides into a 
superior pancreatico-duodenal for the pancreas and duode- 
num, and a right gastro-epiplm for the stomach and 
omentum. The splenic artery ends in the substance of the 
spleen j but gives off pancreatic branches to the pancreas, 
vasa hrevia to the great end of the stomach, and a left 
gastro-epiploio to the stomach and omentum. 

The superior mesenteric artery gives off an infen'icyr 
pancrectiico'duodencd branch to the pancreas and duodenum ; 
about twelve intestinal branches to the small intestines, 
which form in the substance of the mesentery a series of 
arches^ before they end in the wall of the intestines j an 
ileocolic branch to the end of the ileum, the caecum, and 
beginning of the colon ; a right colic branch to the ascend- 
ing colon ; and a middle colic branch to the transverse colon. 

The inferior mesenteric artery gives off a left colic 
branch to the descending colon, a sigmoid branch to the 
sigmoid flexure of the colon, and ends in the superior 
lusmrrlmdal artery which supplies the rectum. The 
arteries which supply the coats of the ahmentary tube 
from the oesophagus to the rectum anastomose freely with 
each other in the wall of the tube, or in its mesenteric 
attachment, and the anastomoses are usually by the forma- 
tion of arches or loops between adjacent branches. 

'S:\3Acapsvlar arteries, small in size, run outwards from 
the aorta to end in the supra-ronal capsules. 

The reml arteries pass one to each kidney, in which 
they for the most part end, but in the substance of tho 
organ they give off BvaiiXi perforating branches, which pierce 
the capsule of the kidney, and are distributed in the sur- 
rounding fat. 

The spcrrhatic arteries are two long slender arteries, 
which descend, one in each spermatic cord, into the scrotum 
'0 supply the testicle. Tho corresponding arteries in the 
female, called the ovarian, do not leave the abdomen ; they 
supply the ovaries. 

,The branches of the aorta which supply the walls of the 
thorax, abdomen, and pelvis, are the intercostal, the lumbar, 
tho phrenic, and the middle sacral. 

The intercostal arteries arise from the back of the 
thoracic aorta, and are usually ten pairs. They run down 
tho sides of the vertebral bodies as far as the commence- 
ment of tlie intercostal spaces, when each divides into a 
dorml and ^proper intercostal 
branch; the dorsal branch 
passes to the back of the thorax 
to supply the deep muscles of 
tho spine; the proper inter- 
costal branch runs outwards 
in the intercostal space to 
supply its musdes, and the 
lower pairs of intercostals also 


from thj 9 back of the abdominal 
aorta, s.nd are Tjsi^ally four 
pairs. They run do'?^ the 
sides of the lumbar vertebrae, 
and divide into ^dorsal branch, which supplies the deep mus- 
des of the hack of the loins, and an ahdmmal branch 


'and wall of the abdomeij. 

The lumbar arteries arise 



which runs outwards to supply the wall of the abdomen. 

The distribution of the lumbar and intercostal arteries 
exhibits a transversely-segmented arrangement of the vas- 
cular system, similar to the transversely-segmented arrange- 
ment of the bones, musdes, and nerves met with in these 
localities, but more especially in the thoracic region. 

The phrenic arteries, two in number, pass to supply the 
under surface of the diaphragm. 

The middle sacral artery, as akeady stated, is rather the 
continuation of the aorta than a branch. As it runs down 
the front of the sacrum it gives branches to the back of the 
pelvic wall 

Tho statement has frequently been made that the visceral 
and parietal branches of the aorta do not anastomose with 
each other. Injections made by Turner have, however, 
shown that, both in the thoracic and abdomind cavities, 
slender anastomosing communications exist between the two 
sets of bmnehes. In the abdominal cavity a wide meshed 
plexus of small arteries, named by him suh- or extraperi- 
tojieal plexus, lies in the fat outside the peritoneum. It com- 
municates, on the one baud, with the perforating branches 
of the renal arteries and with slender branches of the capsu- 
lar, spermatic, colic, and pancreatic artenes, and in the re- 
gion of the diaphragm with the hepatic artery. On the other 
hand, it communicates with the phrenic arteries, the lower 
intercostals, the lumbar branches of the aorta, and with the 
iho-lumbar, cirenmflex ilii, and epigastric branches of tho 
iliac arteries, which also go to the wall of the abdomen. 

In the pelvis ako the visceral superior hsemorrhoidal artery 
anastomoses with the middle and lateral sacral arteries. 

The extra-peritoneal plexus supplies the fat and lymphatic 
glands lying outside the peritoneum, and it also gives origin 
to vasa vasonm for the coats of the aorta and vena cava. 

This plexus may, when tho visceral branches of the aorta 
are obstructed, add in an important manner in carrying on 
tho circulation. In a subject examined by J. Chiene, in the 
dissecting room of the University of Edmburgh, where the 
cceliac axis and the superior and inferior mesenteric arteries 
were obliterated at their origins, the blood flowed into these 
arteries and the viscera they supplied through a great 
enlargement of the arteries of this plexus. In the thoracic 
cavity a similar plexus, named the extrapleural plexus, lies 
between the pleura and pericardium, which communicates 
on the one hand with the internal mammary arteries, and 
on the other passes in front of the root of the lung to join 
the bronchial system of vessels. Another portion of this 
plexus joins pn the one hand the intercosLal arteries near 
the doraal vertebrae, and on tho other passes to the lung 
at the back of its root. 

The branches for the head, neck, and upper limbs arise 
as three large arteries from tlie transverse part of the aorta ; 

,they are named arteria innominata, left common carotid, 
and left subclavian. The arteria innominata is the largest ; 
it passes, upwards and to the right, to the root of the neck, 
and ^en cflvides into the right common carotid and the 
right subclavian. The carotid arteries supply the two sides 
of the head and nock; the subclavian arteries the two 
upper extremities. 

The subclavian artery is the commencement of the great Sabclavian 
arterial trunk for the upper hmb. It passes across the root systom. 
of the neck and under the clavicle, when it enters the arm- 
pit, and becomes 'the axillary artery ; by that name it 
extends as far as the posterior fold of the axilla, when it 
enters the upper arm, takes the name of brachial or 
humeral artery, and courses as far as the head of the elbow^ 
where it bifurcates into the radial and ulnar arteries. 

From the subclavian part of the trunk the following 
branches arise : — o, Yertelrral, which enters the foramen at 
the root of the transverse process of the 6th cervical 
vertebra, ascends through the corresponding foramina in 
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the vertubrse above, lies in a groove on the arch of the 
atlas, and enters the sknll through the foramen magnum, 
where it joins its fellow to form the basilar artery ; it 
gives off muscular branches to the deep muscles of the 
neck, spinal branches to the spinal cord, meningecd branches 
to the dura mater, and an inferior cnehellar bianch to the 
under surface of the cerebellum. The basilar artery, 
formed by the junction of the two vertebrals, extends from 
the lower to the upper border of the pons Tarohi; it ^ves 
off collaterally transverse branches to the pons, auditory 
branches which accompany the portiomolhs to the internal 
ear, inferior cfrebellar branches to the under surface of the 
cerebellum, whilst it breaks up into four terminal branches, 
viz., two superior cerebellar to the upper surface of the 
cerebellum, and two posterior cerebral which supply the 
tentorial aspect of the teraporo-sphenoidal lobes, the occi- 
pital lobes, and the posterior convolutions of the parietal 
lobes, h. Thyroid axis, which immediately divides into the 
inferior thyroid, the mpra-scapidar, and the troMverse 
cei’vical branches ; the inferior thyroid supplies the thyroid 
body, and gives off an ascending cenicd branch to the 
muscles of the neck ; the suprascapular supplies the mns- 
cles on the dorsum scapulae ; the transverse cervical sup- 
plies the trapezius and the muscles attached to the vertebi^ 
border of the scapula, c, Me) )ial mauimary, supplies the 
anterior surface of the walls of the chest and abdomen, 
and the upper surface of the diaphragm, d, Superwr inler- 
cnsial supplies the first intercostal space, and by its deep 
cervical branch the deep muscles of the back of the neck. 

The axillary artery supplies long and shoii tlm'adc 
branches to the wall of the chest and the pectoral muscles; 
an alar thoracic branch to the fat and glands of the axilla ; 
an acromial thoracic to the jiarts about the acromion; 
arderior and postmor circumflex branches to the shoulder 
joint and deltoid muscle; a s^ibscapular branch to the 
muscles of the postenor fold of the axilla. 

The brachial artery supplies muscular branches to the 
muscles of ’the upper arm; a nuimiit branch to the 
humerus ; superior and inferior profunda branches and an 
anastomotic to the muscles of the upper arm and the region 
of the elbow joint. 

The ulnar artery extends down the ulnar side of the 
front of the iore-arm to the palm of the hand, where it 
cuiwes outwards towards the thumb, and anastomoses with 
the superficial volar and radial index branches of the radial 
artery to form the superficial palmar arterial arch. In 
the fore-arm the ulnar gives off the interosseovs arteries, 
which supply the muscles of the fore-arm and give nidsieni 
branches to the bones; two recumevt branches to the region 
of the elbow ; carped branches to the wrist joint : in the 
hand it gives a deep branch to the deep muscles of the 
hand, and from the .superficial arch arise digUal branches 
to the sides of the little, ring, and middle fingers, and the 
ulnar border of the index finger. 

The radial artery extends down the radial side of the 
front of the fore-arm, turns round the outer side of the 
wrist to the back of the hand, passes between the 1st and 
2d metacarpal bones to the palm, where it joins the deep 
branch of the ulnar, and forms the deep palmar arterial 
arch. In the fore-arm it gives off a recurrent branch to the 
elbow joint ; carpal branches to the wrist joint; and mus- 
cfular^ branches, one of which, named mperfimlis voice, 
supplies the muscles of the thumb and joins the ulnar 
artery : in the hand it gives off a digital branch to the 
thumb, and one to the r^al side of the index, interosseous 
branches to the interosseous muscles, perforating branches 
to the back of the hand, and remrrent branches to the 
wrist. 

parotid The common carotid artery runs up the neck by the side 

System, windpipe, and on a level with the upper border of 
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the thyroid cartilage divides into the internal and external 
carotid arteries. 

The internal carotid artery ascends through the carotid 
canal in the temporal bone into the cramal cavity. It 
gives off an ophthalmic branch to the eyeball and other 
contents of the orbit, and then divides into the anteiior 
and middle cerebral arteries. The middle cerebral artery 
extends outwards into the Sylvian fissure, and supplies 
the island of Keil, the orbital part, and the outer lace of 
the frontal lobe, the parietal lobe, and the temporo-sphe- 
noidal lobe ; it also gives a choroid branch to the choroid 
plexus of the velum interpositum. The anterior cerebral 
artery supplies the inner face of the hemisphere from the 
anterior end of the frontal lobe as far back as the inteinal 
parieto-occipital fissure. At the base of the brain not only 
do the two internal carotids anastomose w'lth each other 
through the anterior communicating artery, which passc.s 
between their anterior cerebral branches, but the internal 
carotid on each side anastomoses with the posterior cerebral 
branch of the basilar, by a posterity)' communicating artery 
In this manner a vascular circle, the circle of Willis, is 
formed, which permits of freedom of the arteiial circula- 
tion by the anastomoses between arteries not only on the 
same side, but on opposite sides of the mesial plane. The 
vertebral and internal carotid artoiics, which are the 
arteries of supjily for the brain, are distinguished by Ijung 
at some depth from the surface in their course to tho oigan, 
by having curves or twists in their course, whereby tho 
force of the flow of blood is retarded, and by tho absence 
of large collateral branches. Further, as the ophthalmic 
artery is a branch of the internal carotid, the circulation 
in the eyeball is in sympathy with that in the brain. 

The external carotid artery ascends through tho upper 
part of the side of the neck, and behind tlie lower jaw into 
the parotid gland, where it divides into tho internal 
maxillary and temporal branches. This artery gives off 
the following branches : — a, Superior thyroid to tho larynx 
and thyroid body ; b, Lingual to the muscles and mucous 
membrane of the tongue, and to the sublingual gland ; r, 
Facial to the face, palate, tonsil, and sub maxillary gland , 
d, Oedpitd to the sterno-mastoid muscle and back of the 
scalp ; e. Posterior auricular to the back of the car and the 
adjacent part of the scalp ; f. Superficial temporal to the 
scalp in front of the ear, and by its transverse facial branch 
to tile back part of the face ; g, Internal maxillary, gmng 
muscular branches to the muscles of mastication, nmingetd 
branches to the dura mater, dental brandies to the teeth, 
and other branches to the nose, palate, and tympanum ; h, 
Ascending pharyngeal, which gives branches to the pharynx, 
palate, and tonsils. 

The common iHae artery, after a short course, divides Ilinc 
into the internal and external iliac arteries. The ininmal 
Uiac enters the pelvis and divides into branches for the 
supply of the pelvic walls and viscera, including the organs 
of generation, and for the great muscles of the buttock. 

The external iliac descends behind Pouparfs ligament into 
the thigh, where it takes the name of femoral artery. Tho 
femoral descends along the front and inner surface of the 
tl^h, gives off a profunda or deep branch, which, by its 
drcmifiex and perforating branches, supplies the numerous 
muscles of the thigh ; most of these extend to the back of 
the limb to carry blood to tlie muscles situated there. Tho 
femoral artery then runs to the back of the Umh in the 
ham, where it is called popliteal artery. The popliteal 
divides into two branches, of which one, called anterior 
Hhial, passes between the bones to the front of tho leg, and 
then downwards to the upper surface of tho foot ; the other, 
podericr tdml, continues down the back of the leg to the 
sole of the foot, and divides into tho interned and exterml 
pdanlar arteries ; branches proceed from the external plan* 
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tar artery to tlio sides of the toes, and constitute the digital 
arteries. From the large arterial trunks in the leg many 
branches proceed, to carry blood to the different structures 
in the limb. 

j-o The wall of an artery consists of several coats. The 

les. outermost is the tanica adventitia, composed of connective 
tissue; immediately internal to this is the yellow elastic 
coat ; within this again the musctdar coat, formed of invol- 
untary muscular tissue, the contractile fibro-cells of which 
are for the most part arranged transversely to the long axis 
of the artery; in the larger arteries the elastic coat is much 
thicker than the muscular, but in the smaller arteries the 
muscular coat is relatively strong ; the vaso-motor nerves 
terminate in the muscular coat. Internal to the muscular 
coat is the elastic fenestrated coat, formed of a smooth elastic 
membrane perforated by small apertures. Most internal of 



o. SI. — niivRrmu of tl\u stiuctAiio ot an aneiy. A, tunica adventitia; E, elastic 
coat; M, mu'iculai ermf; F, iuiiesliiitod coat, En, oiidotholium continuous with 
the endothelial wall of C, thu cnpiUaues. 


all is a layer of endothelial cells, which form the free surface 
over which the blood flows. The arteries are not nourished 
by the blood which flows through them, but by minute 
vessels, vasa vasorum, distributed in their external, elastic, 
and muscular coats. 

ies. The Capillaries . — Those are the minute tubes which con- 
nect together the terminal branches of the arteries and the 
rootlets of the veins. They vary in diameter in different 
localities from -^g^ffth to 3-^-{,-th inch. They are arranged 
in more or loss compact networks, which lie in the interstices 
between tlio ti.ssues of the part or organ. The vasculaiity 



I Ift 93.— Ciiiiillai-y Netwoik la the Well of the Foot of the Frog lA. Thomson). 

of a tissue depends upon the relative proportion of the 
capillaries tliat it contains. Some tissues, as adult cartilage, 
the cornea, epithelium, and endothelium, are destitute of 
capillaries, ie., arc uon-vascular. The capilia^ wall is very 
simple in structure ; in the smallest capiilari^ it consiste 
merely of a layer of ondotheHal cells, continnous with the 
endothelial lining of the arteries and yeins; in the larger 
aipillsrios a delicate tunica adventitia is superadded The 
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transition from a capillary to a small artery or a small vein 
is marked by the development of a muscular and an elastic 
eoat in the wall of the blood-conveying tube. 

The Veins . — The veins convey the blood from the peri- Veine. 
lihery back to the heart, and in their course incieasein size, 
by junction or anastomosis with each other. In most of 
the veins delicate valves are found, each of which consists 
of two senucircular segments, and a pouch-like dilatation 
of the wall of the vein is opposite each segment. When 
the blood flows along the veins, the valves lie against the 
wall of the vessel, but if pressure be applied to a vein so 
as to obstruct the onward flow of the circulation, then the 
blood passes into the pouch between the wall of the vein 
and the valve adj'acent to the seat of pressure, when the 
valve closes so as to stop regurgitation. The valves are 
found especially in those veins where the circulation is 
likely to be interfered with either by the pressure of the 
muscles on the veins during their action, or by the pres- 
sure of blood caused by gravity, and are usually seated 
at the points of confluence of veins. They are absent 
in the veins of the lungs, of the brain, and of several of 
tlie abdominal viscera. Some of the veins lie in the sub- 
cutaneous fat, and are called superficial veins, others lie 
amidst the muscles, and form the deep veins. The deep 
veins accompany the arteries and are named after them ; 
the superficial veins do not accompany arteries ; frequent 
anastomoses take place between the superficial and deep 
veins. 

The veins are arranged primarily into two groups — the 
Pulmonaiy veins and the Systemic veins. The distribution 
of the pulmonary veins will be given in the anatomy of the 
lungs. 

The Systemic veins consist of the coronary venous system ; 
of the system of the superior vena cava ; of the system of 
the inferior vena cava ; and associated with the inferior 
vena cava is the portal venous system. The arrangement 
of the coronary vein has been described in the anatomy 
of the heart. 

The system of the Superior Vejia Cava consists of both 
superficial and deep veins, and is arranged as follows : — 

The superficial veins of the hand commence at the tips 
and sides of the fingera, from which they proceed along the 
back of the hand, b^eneath the skin of which they may be 
distinctly seen. They then ascend along the fore-arm, form- 
ing three large veins : the radial, on the outer side ; the 
ulnar, on the inner ; and the median, in the middle of the 
front of the fore-arm. At the bend of the elbow the median 
divides into two branches, of which one joins the radial 
to form the cephalic, the other joins the ulnar to form the 
hasilic. Into one or other of the two branches of the 
median the surgeon generally makes an opening when he 
is desirous of drawing blood from the patient. The cephalic 
and basilic veins terminate by joining the deep or axillary 
vein. The communications between the superficial and 
deep veins are not, however, confined to the point of ter- 
mination of the former, but occur at various parts of their 
course. 

The deep veins of the hand commence at the tips of the 
fingers, and pass as digital veins up the sides of the fingers 
to the palm of the hand, where they form an arch cor- 
responding to the arterial arch of the palm ; from this they 
extend upwards along the front of the fore arm, as far as 
the bend of the elbow, closely accompanying the arteries of 
the fore-arm, and receiving from the muscles numerous 
small branches corresponding to the small arteries sent to 
those muscles. At the bend of the elbow two brachial 
veins result from the junction of these different veins of the 
fore-arm, which pass up the inner side of the upper-arm, 
closely accompanying the brachial artery as far as the 
armpit, where they join to form a single large vein, the 
I. — T14 
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axillarp. They receive in their course many small tranches 
from the muscles. The axillary vein also receives the 
cephalic ami basilic veins. Thus, a single large trunk con- 
veys away all the blood that lia.s been cu'culating through 
the upper limb. This large vein passes as the suhelaviaa 
vein beliind the clavicle, and reaches the lower part of the 
side of the neck, where it is joined by the large veins that 
return the blood from the head and neck. 

The veins that return the blood from the inner and outer 
parts of the head and neck are called the external and 
internal jaijulnr veins. The extci-nal is the smaller, and 
may coininunly be seen beneath the skm on the side of the 
nock It returns the blood that has been cireulatmg on 
the outer part of the head, and must be regarded as a 
superficial vein. The internal jugular returns the blood that 
has been circulating on the face, in the brain, and crarual 
blood-sinuses, and in the deeper parts of the necL It 
accompaiucs the carotid artery, and must thus be regarded 
as a deep vein. By the junction of the jugular and sub- 
clavian veins at the root of the neck a largo brachio-cepJudic 
vein on each side is formedj these gradually converge, join, 
and fonii a single trunk, the superior vena cava, which, 
after a short course, enters the upper part of the light 
auricle of the heart. The veins coi resending to the inter- 
costal arteries, whicli run between the ribs, do not open 
directly into either the superior or inferior vena cava, but 
pass to form the azt/tjos vein, which begins in the cavity of 
the abdomen, then enters the cavity of the chest, and, as it 
courses upwards, gradually increases in size by receiving 
the various intercostal veins, until It finally terminates 
by joiuuig the superior vena cava. 

The system of the Inferior Vena Cava consists of both 
superficial and deop veins, and is armnged as follows : — 
The superficial veins of the foot are separated from the 
deep veins by the strong membrane or fascia which binds 
down the muscles. They commence by very fine branches 
arising from the capillaries of the sbn. On the back of 
the foot the digital veins proceeding from the skin of the 
toes form an arch, from the mner side of which a vein, 
called the long mpkeiia, arises. This passes upwards along 
the inner side of the leg and thigh, incioasing consider- 
ably in size m its course, owing to the number of veins 
joining it from the extensive surface of the skin of the 
limb. It terminates, at the upper part of the thigh, by 
passing through a hole in the fascia, and joms the femoral 
vein. From the outer side of the same arch arises the 
external saphenous vein, which runs up the back of the 
leg to the ham, aud pierces the fascia to join the pophteal 
vein. The deep veins begin both on the back of the foot 
and in the sole. Those which arise on the back of the 
foot form the anterior tibial veins, and accompany Ihe 
antenor tibial arteiy; they receive a considerable number 
of branches in their upward course, which proceed from 
the great mass of muscles lying on the outer side of the 
leg. The veins which begin in the sole of the foot accom- 
pany the plantar arteries, and then pass upwards, along 
the inner side of the ankle-joint, to reach the back of the 
leg, along which they ascend as the posterior tibial veins, 
closely accompanying the posterior tibial artery, and receiv- 
ing in their course numerous small veins that proceed from 
the muscles of the calf of the leg. At the upper part of 
the leg the anterior tibial veins pass to the back of the leg, 
and join the posterior tibial veins. The large popliteal 
ve^n, foi^d by their junction, ascends behmd the knee- 
joint, lying in the bam, along with the popliteal arteiy. 

It leaves the upper part of this space, and, passing to the 
inner side of the thigh, ascends as the/morof vein along 
with the femoral artery as far as Poupart’s li^ment, when 
it enters ^e cavity of the abdomen. At the upper part 
of the thigh it receives the profmda vein, correspond- 
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ing to the deep artery of the thigh, which conveys back 
the blood that has been earned by that vessel to the 
numeious largo and important muscles of the tlugb. The 
femoral vein is also joined at this spot by the long saphena 
vein. When the femoral vein outers the cavity of the 
abdomen it becomes the external iliax vein. The external 
iliac vem receives the smaller veins which ramify m the 
lower part of the walls of the abdomen, as well as the largo 
internal iliac vein, which corresponds to tlie internal iliac 
artery, and by their junction the cumion iliac vein is 
formed. The two common iliac veins gradmilly converge, 
and, about the level of the last vertebra of the loins, jom 
to form a single large vein, the inferior vena cai'a. The 
inferior vena cava ascends at the back of the abdominal 
cavity lying on the right side of the aorta. Several veins 
open into it ; some corresponding uith the parietal brandies 
of the abdominal aorta, others with the capsular, renal, aud 
spermatic arteries. The greater number of the wins pro- 
ceeding from the organs contained in the cavity of the 
abdomen do not open directly into the vena cava, but form 
a laige vein called portal The vena cava jia.^sos tlirougli 
the diaphragm, enters the cavity of the chest, and tennmates 
by opening into the right auricle of the heart. 

The Pai'tal system of veins is fonnod by the veins 
which proceed from the large and small intestiues, from 
the stomach, pancreas, and spleen j they form the inf nor 
mesenteric, superior mesenteric, spltiiic, and gastric ^eIn.s, 
which join together in the uoigbbourliuod of the iiancrcas 
to foim the portal venous tmiik. Tlie portal vein then 
ascends to the under surface of the liver, which it enters 
at the portal transverse fissure. In the substance of the 
liver it subdivides into branches ju.st like an artery, and 
the finest branches terminate in the lobules of tlio In er in 
a plexus of capillaries. From this plexus the rootlets of 
the hepatic veins arise, which joining tugollier ionn tlie 
large liepaiio vein, which opens into the inferior vena cava 
before it pierces tke diaphragm, lletzius has pointed out 
that an extrarpoiitoneal venous plexus exists in the abdo- 
minal cavity, which connects the I’ootlots of tlic portal vein 
with those of the veins of the paaiotos of tlie abdomen. 

The wall of a vein possesses the same number of coats 
as that of an artery, but the coats are thinner. Yeina are 
also extensively provided with valves, which are ab-ciit 
from the arteries except at the mouths of the aorta and 
pulmonary artery, 

LmPH-YASCULAE System.— T his .subdivision of tlie I.ymp 
vascular system consists partly of small tiibw or \w.-ul.s, ta's. 
the Ipmpk vessels, and partly of collections of lymphoid or 
adenoid tissue (p, 849), the Ignip/i glands. 'The lyniidi 
vessels or lymphatics are tubes with delicalo, tian.sparcnt 
walls, which convey the fluid called lymph and cliylo. 

They arise m the tissues aud torminato by joining tlie 
venous system, so that their contained fluid flow.i towards 
the heart. They resemble veins in having a oirtinic from 
periphery to centre; in possessing valves, which aregem-ially 
two in number and semilunar in shape ; in being divided 
mto a superficial and a deep set— the superficial lymi>hutics 
being situated, like the superficial veins, in the subcutaneous 
tissue ; to deep lymphatics accompanying thearterin.-j and 
deep veins. Lymphatics differ, however, from veins in 
possessing in their course glandular enlargements, in having 
thiMer coats, in being almost uniform in size, and not 
nnitmg into larger vessels as toy pass onwards in their 
comse. As a rule they are like fine threads, ami tlicir 
main trunk, the thoracic duct, is not bigger than a erow- 
quilL The lymph-vessols are divided into lacteal or cltyle 
vessels and lymphatics proper. 

The iMteal or chyle vessels, named from llie inilkdike 
ehyle which they contain, arise iu the minute prooc-sac* 
called intesHnal villi, which project from th® freo «atite-j 
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of the mucous mcmhraue of the small intestine into the 
lumen of the bowel The lacteala from adjacent villi form 
a netwoik in the submucous coat of the intestine, from 
which larger lacteals arise, which pierce the muscular coat, 
and then run between the folds of tho mesentery to the 
posterior wall of tho abdomen, where, opposite the body of 
the first lumbar vertebra, they join the deep lymphatic 
vessels of the abdomen to form the thoracic duct. 

Tho lymphatk vessels p-op&r correspond so closely in 
their distribution in the extremities and in the head and 
neck with the veins of those parts, that a special descrip- 
tion of their arrangement is not necessary, the more so as 
a general representation of these vessels is given m Plate 
XJI. The superficial and deep lymphatics of the lower 
limbs enter the abdominal cavity, and are joined by the 
lymphatics of the pelvis. They ascend in front of the 
bodies of the lumbar vertebrae, join the lacteal vessels to 
form the thoracic duct, the place of junction being marked 
by a dilatation of the duct called receptaailum cTiyh. The 
oraoic thoracic duct passes through tho opening in the diaphragm 
which transmits the aorta, ascends in front of the bo^s 
of tho dorsal vertebr®, receives in its course the deep 
lymphatics of the left half of the chest, reaches the root of 
tho neck on the left side, is joined there by the deep and 
superficial lymphatics of the left upper limb and left side 
of tho head and neck, and opens into the great veins at the 
angle of junction between the left internal jugular and sub- 
clavian. This duct convoys, therefore, the chyle during 
digestion, and the lymph contained in tho lymph-vessels 
below tho diaphragm and in the lymph-vessels situated to 
the left side of tho mesial plane in the parts of tho body 
above the diaphragm. The lymph-vessels on the right side 
of the supra-diaphiugmatic parts of tho mesial plane do not 
join the thoracic duct, but converge to tho root of the neck 
on tho right side, whore they join to form the right lym- 
phatic ductf which opens into the angle of junction of the 
right internal jugular and subclavian veins. 

Tho mode of origin of tho lymph-vessels has long been 
a voxod question amongst anatomists. The lacteal vessels 
wore at one time supposed to arise by open mouths on the 
free surface of the intestinal villi, and this idea has been 
revived in a modified form by some recent observers, who 
conceive that tho lacteals are continuous with a network 
formed by the anastomoses of processes proceedii^ from 
the deep ends of the goblet cells, the mouths of which cells 
open on the free surface of tho villus. The lymph-vessels 
proper are in some localities continuous with tiie serous 
cavities (p. 848) ; in others they arise within the textures 
and organs. The most miunto lymph-vessels, called lymph- 
capillaries, like the blood-capillaries, have walls fonned of 
a single layer of elongated endothelial cells. These capil- 
laries take their rise in the connective tissue of a part or 
organ, and probably spring from spaces, or juice-canals, 
between the bundles of the connective tissue, which bundles 
are invested by an endothelial layer of cells. The juice 
canals are, therefore, a network of minute canals, situated 
outside the blood-vessels, which allow the tissues to be 
permeated by a nutrient juice derived from the blood. 

In some localities, as the brain and eyeball, the blood- 
vessels have been described as enclosed in tubular spaces, 
called perir^ascvlar canals, in which cells like the corpuscles 
of the lymph have been seen, and wHoh are believed to be 
continuous wath the lymphatic system. The researches of 
Ludwig and some of his pupila into the minute structure 
of the lachrymal gland, the glands of the skin, and the 
testis, have shown that lymph-capillaries lie in dose rela- 
tion to tho secreting structures of these glands. 

The coats of the lymph-vessels resemble in structure 
those of the veins, but they are thinner and more trans- 
parent. The valves are small and numerous. 


The lymphatic glands are small bodies, varying in 
from a pea to an almond, situated in the course of the 
lymph-vessels ui several regions of the body. They are 
found especially in the groin, armpit, mesentery, back of 
the abdomen, roots of tho lungs, and side of tho neck (Plate 
XXL) Entering one end of each gland are lymph-vessels, 
named vasa affes-entia, and emerging from the opposite end 
of the gland are the lymph-vessels named vasa efferentia 
Ehch gland is invested by a capsule of connective tissue, 
which sends processes into the substance of the gland to 
divide it into compartments, it consists of adenoid tissue, 
and the meshes of its retiform connective tissue contain 
multitudes of lymph corpuscles. Each gland is pe- acated 
by a network of rmnute canals, which aie continuous v ’’ 
both the vasa afferentia and efferentia j the gland, therefore, 
is traversed by a stream of lymph which washes the lymph 
corpuscles out of the meshes of the reticulum, and m this 
manner these corpuscles find their way into the lymph. The 
lymph glands are, therefore, centres of origin for the lymph 
corpuados. The collections of adenoid tissue, forming ■&o 
solitary and Foyer’s glands of the intestine, and found in 
the tonsils and other localities (p. 84D), are also without 
doubt centres of formation for the lymph corpuscles. 

Blood-Vasctjiar Guaitos. — Intimately associated with Blood- 
the vascular system are certain organs to which the names vaboulai 
of blood-vasc^ar glands, or glands without ducts, 
applied. These organs are the spleen, the thyroid gland, 
the thymus gland, the suprarenal capsvdes, and portions of 
the pituitary and pineal glands. The Spleen is situated 
in the cavity of the abdomen between the stomach and tho 
diaphragm. It is invested by peritoneum, and has a fibro- 
elastio coat in which involuntary muscular fibro-cells are 
formed. This coat sends multitudes of fine trabeculm into 
the interior of the organ, which subdivide it into numbers 
of nunute compartments, in which the rod, highly vascular 
spleen pulp is contained. This pulp consists of collections 
of small spherical masses of adenoid tissue, forming the 
Malpighian corpuscles, of the terminal branches of the 
splenic blood-vessels, and of the lymph-vessels, together with 
numerous cells, some of which arc red blood corpuscles, 
others lymph corpuscles, others contam pigment granules 
or fat, others contam in their interior numerous blood cor- 
puscles. The arteries of the spleen in part end in capil- 
laries from which the veins arise, but more frequently they 
open into lacun® or blood spaces, which give origin to the 
veins. The Thymus gland, best seen in infancy and child 
hood, lies in the cavity of the thorax near the base of the 
heart. It consists of two lobes, each of which is composed 
of lobules of adenoid tissue, to which numerous lymph 
vessels may be traced. In the adult it is converted into a 
mass of fat, The Thyroid gland is situated in the neck at 
the front and sides of the windpipe. It consists of multi 
tudes of minute closed follicles, each of which is lined by 
a layer of cells. The Suprarenal capsules, two in number, 
lie in tbe abdomen one above each kidney. They contain 
c^, some of which are arranged in columns, others in a 
reticulated manner, and are well provided with blood- 
vessels, nerves, and lymphatics. 

Deeehpmsni of the Yasffular System , — The vascular 
system is formed in the middle or mesoblast layer of the 
early embryo. The cells of the mesoblast lose their origi- 
nal spherical form and become stellate, the processes of 
adjacent cells unite together and form a network, and tho 
nuclei rapi^y increase in numbers. The peripheral part 
of the protoplasm of the stellate cells differentiates into a 
wall of nucleated protoplasm, and forms the wall of the 
blood-vess^, whilst the central part of the protoplasm 
liquefies, and the nuclei contained in it become the blood- 
corpuscles. If the vessel remains as a capillary, its wall 
assumes merely tho character of a single layer of endo- 
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thelial cells j but if it becomes au artery or a vein, a further 
differcritiatiou of the mesoblast cells into the muscular and 
elastic coats and the tunica adventitia takes place. Ihe 
heart appears immediately below the head in the form of 
a collection of cells in the spLinchnopleure layer of the 
mesoblast. It is believed that these cells form in the first 
instance a solid mass, the central part of which liquefies 
to form blood and blood-corpuscles, whilst the peripheral 
cells form the wall of a tube. The heart tube now presents 
two constrictions, which indicate its division into an auridef 
a ventricle, and a hulbus arteriosus. The single ventricle 
then subdivides into two by the gradual growth of the 
septum from the apex to the base, and about the eighth 
week of embryo-life the right and left ventricles are com- 
pletely separated from each other. A septum then begum 
to form in the originally single auricle, but its growth is 
not completed until after the birth of the child, so that 
during foetal life the cavities of the right and left auricles 
communicate with each other through a hole in the 
septum, named foramen ovale. The primitive aorUe, right 
and left, arise from the ductus arteriosus, and extend up- 
wards to the 1st pair of visceral arches, into which they 
pass and arch backwards to the sides of the signal colunm, 
where they form the dorsal aoj'tfe Tour additional pairs 
of arterial arches then spring from the primitive aortae 
below the 1st pair, and the whole are eumnerated from 
above downwards as the 1st, 2d, 3d, 4th, and 5th pairs of 
vascular arches. Each arch communicates behind with 
the dorsal aorta of its own side. The two dorsal aortae 
then approximate and blend with each other to form the 
descending thoracic and the abdominal aorta. A longitu- 
dinal septum also forms within the bnlbus arteriosus itself, 
which divides it into two vessels : the one, the ascending 
aorta, becoming continuous with the cavity of the leftventncle 
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and with the 1st, 2d, 3d, and 4th pairs of vasc^ar arches ; 
the other, the pulmonary artery, becoming continuous with 
the cavity of the right ventricle and with the 5th pair of 
vascular arches. The 4th left vascular arch enlarges to 
form the transverse part of the arch of the aorta, and the 
left subdavian artery springs as a collateral branch from it. 
The 4th right arch forms the innominate, and the com- 
mencement of the right subclavian artery. The 3d pair 
of arches form the two internal carotid arteries ; each com- 
mon carotid is formed fiom the part of the primitive aorta 
which connects the 3d and 4th arches with each other , 
whilst the external carotid is an enlargement of that part 
of the primitive aorta which runs upwards fiom the 3d to 
the 1st; visceral arch. Erom the 5th left vascular arch, 
which is now continuous with the pulmonary artery, two 
collateral branches arise, which proceed one to each lung, 
and form the right and left pulmonary arteries, whilst the 
terminal part of this arch joins the end of the transverse 
part of the arch of the aorta, and forms the ductus arteriosus. 
During foetal hfe, the lungs being inactive, the blood of 
tho right ventricle which passes into the piihuoiiaiy artery 
almost entirely flow's through the ductus arteriosus into the 
aorta. But when the child is hoin, and the lungs come 
into play as respiratory oigaiis, then the blood of the light 
ventricle flows into the lungs through the right and left 
pulmonary arteries, and the ductus arteriosus, being no 
longer required, shrivels up into a slender fibious cord. 
The capillaries, veins, and lymphatics are also produced by 
a histological differentiation of the cells of the mesoblast. 

In order to complete the exposition of the subject, the 
Digestive, Eespiratory, Reproductive, and Urinary systems 
of organs have still to be considered. These will be dealt wxtli 
in detail under other headings in the siiceocdiug voluiuos. 
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Locomotive 01 gans, 820 
Lumbar \eitebiai, 821. 
Lymph, 840. 

Lymphatics, 906 
Malar bone, 826 
Malpighi, 812. 

Hamus, 802. 

Mallow, 864 
Mascagni, 815 
MaxiHa, 825 
Moi^el, 814, 816, 81 f. 
Medulla oblongata, 870, 
Mctacaipus, 828. 
Microscope, 817. 
Mondino, 805. 

Monro, 815 
Morgagni, 813. 

Mouth, 837 

Mneous membianes, 
847. 

Muscles, 833. 

Muscnlai tissue, 856 
Museums, 819 
Nad^ 897. 

Neck, 82L 

Nerves, caobio-splnal, 
863 


Neivcns system, 858, 
sympathetic, 883. 

Nose, 825, 884. 

Nostnls, 826 
Nnek, 811. 

Occipital bone, 822. 
Olfactory neive, 885. 
Optic nerve, 889. 
Ciibasius, 804. 


Osseous system, 820, 
tissue, 853 
Ovum, 841 

Pacinian coipusclos, 862. 
Palate, 825 
Palfyn, 815. 

Paiietol bone, 824 
Patella, 829. 

Pauh, 811. 

Pecquet, 811 
Pelvis, 829 
Penosteum, 861 
Peispiration, b90 
Plimynx, 837 
Pia mator, 806 
Pigment, 851. 

Plexus, nervous, 8ii8 
Polybus, 800 
Pons VaioIii, 871 
Portal vein, 906 
Pi otoplasm, 843 
Pubis, 828 
Quain, 817 
Kadius, 827. 
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Ridley, 813. 
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Ruysch, 812 
Sacrum, 821. 

Santoiini, 813. 
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Scaipa, 816 
SociBting glands, SIS 
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ShoulRcr, 826; Joint, 838 
Sight, 889 
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Skin, 847, 897. 
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Smell, 885, 


Sommoung, 816 
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807. 
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Splint bone, 829, 

Stciio, 812. 
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Sutures, 832 
Swan.i-viinB, 838 
Sweat glands, bUO, 
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Taste, 896 
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Touclt, 897 
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Ulna, 827. 

Uvula, 837. 
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Vaiohus, b09 
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Voluntary muscles, 842 
involuiitiiiy, 856. 
Vomoi, 826 
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Waltei, 816 
Wesliiig, 811. 
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Wnst 827; Joint, 889 
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